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SLEIGH’S HYDROSTATIC ROTARY ENGINES. 


HYDROSTATIC ROTARY ENGINES. 

Letters patent have been granted to Mr. B. W. 
A. Sleigh, of 7, Alfred-place, Bedford-square, for 
improvements in the means of 1 continuous 
rotary motion by means of a hydrostatic rotatory 
me power engine for the 1 A of machinery. 
he engine is placed upon a bed plate of metal, 

A, oe A, A, resting upon, if necessary, upright 
standards or bearers, between which revolve and 
work the parts of the engine beneath the bed plate. 
In the first err there are bolted down upon the 
foundation plate in a horizontal position, four ram 
3 1, 2, 3, 4, at the end of which are attached 
ir respective series of pump plunger cylinders, 

5, 6, 7, 8. Nos. 1 and 2 ram and p plunger 
cylinders are placed with a space between, parallel 


to each other, as are also Nos. 3 and 4, only to the 
rear of the former. In each cylinder i is a metal ram, 
9, 10, 11, 12, and each cylinder is for a space with- 
in its mouth grooved out in a recess so as to form a 
stuffing box, through which the rams, 9, 10, 11, 12 
pass outwards in giving their strokes, and then 
retire inwards after delivering the same. One set 
of ram cylinders, 1 and 2, with their rams, 9 and 
10, face a main crank shaft, B, B, revolving through 
four plummer boxes or be arings, c, . , o, cast on 
the bed ä caps and trusses of metal; and 
the — 1 t drives the wheels keyed thereon. 
Attached to rams 1 to 4 are screwed metal lugs, 
13 to 16, through the centres of which are drilled 
holes in which pins, 17, traverse, fastening the 
forked levers, D, d, D, d, » which, stand vertically 


above and below surface of bed plate, to which they 
are attached by suitable lugs or pins at 17. The 
vertical levers D, D, D, D, in projecting below the 
bed plate, are at their fulcrums, a, a, attached to 
s or brackets hanging beneath, 15 bolted 

under surface of bedplate. Connecting rods, c, c. 
are pinned or jointed from a, a, to bell-cramp shaped 
levers d, d, working at e, e, on their centres or stud 
brackets at e, e, Which form pivots, said brackets or 
being bolted under bed plate. The other 

ee h cranks, d, d, are connected by pins at g, 9. 
to forked connectin rods, h, h, the upper ends of 
which are ene to main (B, B.) and minor 
shaft (BI, BI,) ‘crank shafts by metal butts and 


straps. 
The object of this lever adaptation is that when 


2 


No. 1 ram is propelled out from its cylinders it 
presses, by means of the lug and pin fastened 
through lever D, upon the said lever, which, being 
thus driven forward, the lever draws the horizontal 
connecting rod e, bell-crank lever d, and forked con- 
necting rod h, backwards, the necessary distance to 
obtain by this movement a half throw of main crank 
driving shaft B, B, and thus causing a half revolu- 
tion of said crank shaft. This accomplished ram, No. 
2, moves forward instantaneously in like manner, 
and No.1 retires. The ferward pressure of ram No. 
2 drives the lever D, and the lever attachments 
thereof in like manner to No. 1, and thus causes, 
by means of its half stroke, the second half revolu- 
tion of the main shaft, thus completing the revolu- 
tion. On centre of main shaft is keyed the fly- 
wheel E, which revolves through a slot in the bed 
plate performing its revolutions. At base of ram 
cylinders 1 to4 are screwed in the plunger cylinders 
5 to 8, and on top of the ram cylinders at H are 
moveable cup reservoirs H, which fitinto screw holes 
drilled in the metal communicating with the interior 
of the cylinders. These cups are of glass, to allow 
the charge of water in the cylinders to be gauged, 
and contain self-acting valves, by which any deti- 
ciency may be replaced. 

When the cylinders are filled with water, these 
cups are screwed in and also filled with water; a 
metal cap is then placed on the head. Pump-plunger 
cylinders, 5 to 8, consist of hollow cylindrical tubes, 
and in them, moving through stuffing boxes, work 
solid metal pump plungers 18. Each series of pump 
plungers are united by cross heads hk, in the centre 
of which are screwed guide rods J, which work 
through guides m, bolted to bed plate, and attached to 
forked connecting rods applied to the minor crank 
shaft Bi by butts and straps. The revolutions of 
the minor crank shaft B! are caused by the work- 
ing and pressure of the rams 3 and 4, the pressure 
of these rams being communicated by a similar 
lever arrangement, as described of rams No. 1 and 
2. At each revolution of the Bi, upon which is 
keyed the fly-wheel P, each half throw drives in- 
wards the pump plungers 5 and 6 of rams 1 and 2, 
and as the pump plungers descend in their cylinders 
they press forward and eject under the base of the 
rams 1 and 2 the water which was contained in each, 
and as this water presses upon the base of the 
rams by the descending of the pump plungers to the 
end of their stroke, so in proportion the rams press 
forwards, upwards, and onwards, conveying the 
augmentation of hydrostatic power thereby gene- 
rated upon the levers, causing, as before described, 
the rotation of the main crank shaft B, B, whereby 
wheels attached thereto are driven. Parallel with 
the end of the pump plungers 5 and 6 of the rams 
1 and 2, and with a spa interverring, are bolted down 
upon the bed plute the series of pump plunger cylin- 
ders 7 and &, fastened into the base of the rams 3 and 4, 
also bolted down upon the bed plate. At the cross heads 
J, k, of the pump plungercylinders 7 and & of the rams 
3 and 4, there are screwed on lugs r, slotted ont to 
receive the upper end of forked levers S, which os- 
cillate upon pins at t, ¢, placed through the centre 
of the lugs. The fulcrums of the forked levers work 
upon stude fastened at the base angle of hanging 
brackets bolted under bed plate. The upper forked 
ends of the levers by their pressure forward drive 
by their alternate action inwards the pump plungers 
7. 8, which in their stroke eject from their cylinders 
tle water contained in each under the base of the 
rams 3 and 4, which press forward in manner as 
before explained upon the minor crank shaft Bi, 
which again performs its office. The levers §,.S, 
which work in brackets fastened under bed plate, 
thereby giving pressure upon the cross-heads l., of 
the pump plungers 7 and 8, are driven backwards 
and forwards, thus pressing and retiring after deli- 
vering each stroke, by the action of two connecting 
rods running under bed-plate, which are fastened 


to the levers S, S, and which work horizontally and 


parallel to each other beneath the bed-plate. At 
the other end of the connecting rods they are 
attached to the double throws of an auxi- 
liary crank G. Upon the end of this crank 
shaft is fastened a V-grooved wheel B?, in which 
works a gut band connected with an outside foreign 
power, by means of which the engine is set in 
motion. On the main crank driving shaft B, B, is 
keyed a double V-grooved wheel el, upon the minor 
crank shaft Bi, and upon the auxiliary crank shaft 
are also keyed single V-grooved wheels, the three 
V pulley wheels following in vertical line with a gut 
band passing round each, by means of which is main- 
tained harmonious action, ard alternate movement 
between both systems of rams, and pump plungers, 
thus also equalising and obviating loss of time 
between each throw of the respective cranks; and 
further by this apr"-ation an equitable upward and 
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| downward movement is given by the working of the 
engine itself to the pumps, levers, and other portions, 
without the necessity of regulating the same by hand 
power. There are other ways and means of utilizing 
the power acquired, which it is not necessary to 
describe in counection with the engine illustrated. 
The engine is set in motion by the rotation of the 
V-grooved wheel which is attached to the auxiliary 
double throw crank shaft, which pulls backwards 
and drives forwards alternately the levers which 
work by their forked heads in the luge of the smaller 
series of pump plungers screwed to the cross heads, 
thereby pressing by their levers alternately upon the 
pump plungers which are driven to the end of their 
cylinders, ejecting as they descend the water from 
them under the base of the rams, whereby the rams 
alternately press forward by the intervention of their 
levers upon the cranks of the minor crank shaft, 
giving to it half circles, and by the two throws com- 
pleting the revolution of whole circles, the cranks in 
those half circle revolutions press alternately upon 
the guiding rods, lugs, and cross heads of the series of 
pump plungers attached tothe larger series of rams; 
thus ones on those pump plungers the entire of 
the augmented hydrostatic force generated and pro- 
duced by the pressure of the small series of pump plun- 
gers upon the bases of the lesser series of cams before 
alluded to. This increased force pressing upon the 
bases of the major series of rams, drives forward 
upon the levers thereof the whole force, and thereby 
the cranks of the main driving shaft rotate upon 
their axles, and by that means communicate the 
hydrostatic power for the driving wheels and all 
manner of machinery, and ensuring continuous rotary 
motion, 


Our correspondents will observe the pruning knife is 
often used on their communications : will they kindly 
spire us the trouble ! 


J. O.—Will see we have stopped the subject. He will find 
the matter treated on already. Were we to answer the 
many inquiries by post, we should have no time for 
aught else. 

Juan.—The languages are English. French, German, Italian 
and Spanish. You inquired some time since respecting, 
sugar; if you will send for Spon’s new catalogue, you will 
find something there to interest you. 

Jons THomMas.—Will endeavour to meet your requirements. 

Jost IN TIR. —-Weale, Lockwood, and Spon's catalogues. 
Send your address, and request for a catalogue. Thanks 
for your letter. 

Detta.—Very hard to say how much, but certainly not 
more than half of the power generated. 

GRROORIUSs.— The idea is good, but we think a rather round- 
about way of increasing the power. Yet in certain situa- 
tions and conditions, which you evtitently are aware of, 
the gain would be about 35 per cent Do you think it 
would pay you togoon? Paper destroyed. 

THOMAS WOOD —You are quite correct, It is an American 
“claim,” and was not noticed by us before sending to 
printer. 

A. B.—Can’t give you prices. Chipperfield and Mestent, 
8, Newgate-street ; John Lever, Size-lane, Bucklersbury ; 
Partridge and Cozens, Fleet-street. 

Aspirant.—The subject you speak of is Important, and will 
receive attention. It has been announced by us among 
our usual notices." : 

Amareor,—Comical, stupid, aggravating error. 

J. NewTow.—Too late; next week. 

INVENTOR.—Will give it a thought this, and answer next 
week 

MAGNETISM. We were told by a Manchester manthe other 
day, that he and many others took it to get a look at any 
ideas coming out, This would suit you; but be careful 
how you go to work. We heartily wish you success ; and 
—let Glasgow flourish. 

APPRENTICED Ma&cnranio.—Only fig 2 come to hand. You 
send fig 1, we will insert it for you. 

W. BA Tr V. No room for the matter, 

R. G. — The work is we believe in German, and may be 
obtained through Trubner and Company, booksellers, 
Paternoster-row. 

APPRENTICE.—See our next: lack time this week. 

TuRBINE.—Your turbine, were there no waste, would con- 
sume as near as possible 88 cubic feet of water per 
minute, As perfection of use has never yet been ob- 
tained, you would, as the uscful effect is net much more 
than 60 per cent., require a supply of over 13 cubic feet 

er minute. The horse-power is equal to 590 Ibs. falling 

6 feet; and to get a horse-power out of your 60 feet fall, 
550 Ibs. of water must fall per minute. The cubic foot of 
water weighs 62:6 lbs. 

Cuemicrs (Derby).—1, Wine Office-court, Fleet-street; 
weekly price, fourpence. 

JOSEP SLATER.—Your question has been answered more 
than once, The invention is claimed by many. 


„ We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 
answer. A Subscriber” is no signature—we have them 
by the thousand; the same with Well-Wisher,” &c. If 
they don’t like to see their own names paraded, use those 
ofan ancient orany other man. 

Several letters remain over till next week for answer. 

LETTERS applying for information to be furnished by post 
cannot be attended to. 


a ~ — 
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PATENT RIGHT AGAIN. 
T was not to be supposed that the opportunity or 
the British Association meeting would be ne- 

glected by those anxious to upset Mr. Woodcroft’s 
and the Commissioners of Patents’ vocation—by, 
what they have themselves elected to be called, the 
Freesteulers of the day; and it was known for a 
short time previously to the meeting, that Mr. 
Rogers, Protessor of Political Economy, Oxford, had 
braced himself up for the attack on patent rights, 
backed by Sir W. Armstrong, and Mr. Vignolles, 
C.E. But Oxford generally has been distinguishing 
itself of late, in a manner qualified to astonish its 
friends and well-wishers. It has done a triflo in 
Parliamentary distinction, in the case of Mr. Glad- 
stone ; and, as the yellow leaf shows by the hedge. it 
tones down into advocacy of Fieestealing. Mr. 
Rogers is, we are told, a representative man — we are 
sorry, then, that he has given way to the company 
of “ appropriators,” the more so that we greatly re- 
spected him when he wrote so fluently in favour of 
copyright—and of course against Freestealing. Wo 
were glad, then, to hail one who, by sheer pluck and 
hard endeavour had reached an elevated position ; 
our grief now is correspondingly lachrymoee. It re- 
quires a stout heart to face a ‘‘stey braco; on tho 
other hand we may quote an old and true saying, 
which begins Facilis degeensus.” 

But, however great and marked may be the fall of 
Mr. Rogers, he shall drag no one down with him to 
whom we can be of assistance—and nct one inch 
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shall we budge from our original stand point, not- 
withstanding his windy oration at Birmingham. We 
maintain that a man has a right to that protection 
from the law which will enable him to realise a com- 
pensation for the labour of his brain the equivalent 
to the nation being the use of that brain's progeny ; 
that it is the duty of the parent government to pro- 
vide this protection; and that what we want now is, 
not the abolition of the patent laws, but the altera- 
tion of them, so as to provide for all the greatest 
amount of protection and benefit at the lowest pos- 
sible cost. Birmingham owes its great success as a 
manufacturing centre to the patent laws, and those 
who are most concerned in the success of the grimy 
town freely concede this. Mr. Bessemer, the Great 
in Steel, has stated, we believe, that had he not seen 
his way to fortune through the doors of the patent 
office, his labours would never have been protracted 
to the extent they have been; and, however great 
may be the love of his kind in any man, we are 

y afraid that were a person of an inventive turn 
of mind once satisfied that the fruits of his inventions 
would go principally to the enriching of capitalists— 
the barren honour only falling to his share—he would 
cease to usher into the world the creations of his in- 
tellect. It is not a case of free trade versus protec- 
tion—it is one simply of private property. 

But we have not space to comment further on the 
matter. Our business is with Mr. Rugers. He has 
put himself forward as the Freestealers Champion— 
and in this last round has failed to come to time. 
True, he had Mr. Vignolles as his second; but Sir 
W. Armstrong, great in guns, and strong in coal pre- 
dictions, was conspicuous by his absence from the 
field. Having failed here, it is to be hoped that in the 
ensuing Parliament the failure may have its weight, 
and honest men their due. We do not mean to 
insinuate that the worthy Professor is not honest 
in his course; he is too much of a gentleman to be 
aught else; but he has turned coat, and that is a 
damning argument, against him. Let the law be 
altered—Patience knows they sadly require it; let 
the fares on the turnpike to—fortune ?—be altered; 
and sufficient will have been done to enable us to go 
on, inventing and making ourselves a name, for the 
next fourteen years. 


ON THE CAUSE OF THE VIOLENCE OC- 
CASIONALLY ATTENDING THE EXPLO- 
SION OF STEAM-BOILERS. 


Few questions of practical science are surrounded 
with greater mystery than the cause of the violence 
with which boiler explosions are sometimes accom- 
panied. If a comparative degree of violence was 
at all times associated with the explosion of boilers, 
no doubt the cause of the explosion itself could be 
ascertained. This, however, does not happen to be 
the case. By far the greater number of boilers are 
destroyed quietly, and without any greater mani- 
festation of violence than if they were simply burst 
open by cold hydraulic pressure. This seeming 
paradox of explosions occurring under the two op- 
posite conditions has involved the whole question 
of boiler explosion in uncertainty. It is a singular 
fact that the more dangerous and formidable explo- 
sions have been known to have taken placein boilers 
while at their ordinary working pressures, whereas 
one would generally be led to consider that, except 
in cases of undue pressure, or some inherent defect 
in the construction of the boiler, no explosion could 
come to pass. The majority of ordinary boiler ex- 
plosions which occur unattended by any great 
amount of percussive force or detonation are induced, 
no doubt, owing to some defect which is unob- 
served during the construction of the boiler, or 
which becomes developed while the boiler is in pro- 
cess of working. It is surprising, however, to 
reflect that at least seven out of every ten 
boiler explosions which take place are put down 
to some entirely metaphysical and unexplained 
cause. Leakage is, of course, a v fre- 
quent forerunner of these catastrophes; but the 
forms under which leakage itself takes place are 
very numerous. Although few have been investi- 
gated with so satisfactory a result as could be 
wished, they are sufficiently marked to lead to the 
conclusion that their causes are very different. Vibra- 
tion of the boiler in its bed, by causing some change 
in the molecular arrangement of certain parts of the 
boiler, may often lead to openings along the rivet 
seams, or in the plate itself, which afterwards be- 
come enlarged to full and developed leakages. 
When the water once finds a flow through the nar- 
rowest channel, it begins a scour upon the sides of 

the opening, tending to widen and increase the flow, 
and when the air is reached a combination sets in 
between the metal, and the oxygen contained in the 
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water forming an oxide which is continually washed | direction of steam is away from work. It has been 


away by the force of the escaping water. 

The orifice then becomes widened by successive 
corrosions of the surfaces, while a steady oxidation 
sets in on all the surrounding parts. The same class 
of phenomena are also more or less associated with 
steam leakages occurring above the water line, only 
that in this case the growth of the leakage would 
be accelerated, as the abrasion of the escaping steam 
would operate upon the surfaces of tho metal with 
more force than a leakage of water. This does not 
take place at first. Owing to the comparative 
freedom of steam from oxygen, very little decom- 
position of the surface of the metal would take 
place unless in the case of a leakage of long duration, 
as the hydrogen of the steam absorb the oxygen from 
the air as soon as it meets with it in the course and 
direction of its escape. When condensation sets in 
round the leakage, oxidation commences, and the 
leakage is consequently rapidy extended. Probably 
in boiler engineering the various forms of leakage, 
and mote especially those which result from vibra- 
tion, do not meet with so much attention as they 
deserve. The familiar noise produced bya kettle 
may be heard upon a much more extensive scale in 
the case of a good-sized boiler in which the steam is 
being got up. In the one case the waves of vibra- 
tion succeed each other so rapidly that, like the 
revolution of the prismatic colours on a diec, although 
they may not be in every respect the same as to 
duration and force, but a single impression is con- 
veyed, being that of a uniform and prolonged sound. 
In the case of the boiler these vibrations assume 
the character of trifling concussions, each of which 
is perfectly distinguishable from those that precede 
or follow it, and very frequently these minute and 
innumerable shocks effect a serious modification in 
the material of which the boiler is formed. 

There is besides a constant circulation, as is com- 
monly known, of the water in all boilers, tending to 

roduce a great amount of vibration. This operates 
in oblong boilers, causing a current in the direction 
of their bueh from the front end to the back, and 
in other classes of boilers in a direction, of course, 
varying with their form. The velocity and force 
of this current differs with the quantity of water 
contained in the boiler and the intensity of the heat 
used to effect its conversion into steam. 

This is a serious and frequent cause of boiler 
destruction, for it must be remembered that when a 
certain heat is attained both in the steam and in the 
furnace, and corresponding conditions are established 
between the heat of the boiler itself and the atmos- 
phere that surrounds it, a sort of communication is 
established between the internal and external atmos- 
pheres, and it is owing to the want of a fuller know- 
ledge of the phenomena which transpire at this 
crisis, probably, that many disastrous cases of boiler 
explosion may be fairly attributed. In boiler rup- 
tures, caused simply by the expansive force of ateam, 
it would seem as if in some cnses gases of 
which steam is composed possess a force of adhesion, 
or combine with such strength after they have at- 
tained a certain degree of electricity, that they do 
not operate in an inferior direction, but accumulating 
their force beyond this pitch they wait until they 
encounter some more formidable obstacle, and in a 
moment everything is hurled on to destruction by the 
fearful violence with which they become disengaged. 
The proximate cause of boiler explosion is yet in- 
volved in great obscurity. It was considered by 
Dobereiner, that chemical combinations and decom- 
binations could be effected through the medium of 
the closest textures of iron, or other bodies, by simple 
capillarity, but the results attending the operation of 
caloric, light, and acidity are such that human in- 
genuity can scarcely hope to arrest them, however 
successfully such results may be provided against. 
The atmosphere where it comes in contact with the ex- 
ternal surfaces of a boiler plays a much more important 
part than may be held generally to be the case. A 
boiler well heated and producing a good steam may 
be compared to a cylindrical body trying to hold ail 
its parts together between two equally balanced 
forces which tend to separate them, by pressures 
acting in contrary directions. Whatever may be the 
subtle nature of the phenomena by the operation of 
which water becomes converted inte steam, it is 
clear that a reciprocal change is continually going 
on between the atmospheres inside and outside the 
boiler. Besides its effective work in giving motion 
to the piston of an engine, steam operates very 
powerfully in another direction. The entire move- 
ments of an engine are due to the momentary diver- 
sion of steam force, from the more natural way in 
which it would seek to expand or set itself free. 
This it is always attempting to do except at the in- 
tervals when its force relaxes under a momentary but 
abnormal liberation into the cylinder. The true 


found by recent experiment, that there is no class of 
metal so compact or homogeneous as to be altogether 
free from percolation, or the molecular structure of 
which would separate it from those that are known to 
be porous. Carburetted hydrogen passing through 
an ordinary iron gas pipe, although having a force 
ef direction given to it, may be adduced as an illus- 
tration. Before the gas reaches the extremity of the 
tube not only will the hydrogen have exuded be- 
tween the molecules of the tube, but other and 
entirely different gases will have entered and as- 
sumed its place. Thus, unless there is always a 
strong flowing current of gas, an explosion in exposed 
gas mains would be always imminent when a flame 
was brought near any opening made in them during 
the timo of their being tapped, or bored for con- 
nections. When the current of gas flowing through 
them is strong the danger is diminished. 

It has been stated by some writers on boiler en- 
gineering that a continual change of pressure is 
taking place in the boiler, owing to the variation of 
the load put upon the engine, and that very little 
difference arises regarding the working of the boiler 
itself when once the steam is fairly up. 

Morosi was of opinion that on the atoppage of the 
piston at each end of its stroke, the whole force of 
the steam was so violently arrested as to cause it 
to strike back suddenly into the boiler, and burst it 
open. Now, it is obvious that wherever a force 
operates upon a fixed and immovable body, it reacts 
upon itself; and this must be, in a certain measure, 
the case with steam issuing from a boiler. But the 
causes which lead to variable pressures in the force 
of the steam are much more numerous at the seat 
where the steam is erated than those resulting 
from a difference in the working load of the engine. 
The phenomena of steam generation has been, per- 
haps, too much overlooked in to boiler explo- 
sion. The leakages of steam are not so numerous 
as the leakages of water in boilers ;* or where water 
is the resisting body, and steam the force, the force 
will operate by preference. It will not yield or 
escape unless it be impossible for the water to 
escape, and, in this case, the resistent then becomes 
the force. A thermometer inserted in water passes 
through certain localities in which heat has taken 
up a situation, until it assumes the form of a globe, 
and ascends. It is known that these localities can- 
not be spherical. The chief difference between 
fluid and solid bodies is that the former are more or 
less spheroidal, while the latter are more or lees 
crystalline. The points of contact between three 
circles would enclose a space which, when reversed, 
would form a circle, and it is so with globes. Their 
points of contact are so arranged that the spaces left 
within them would constitute other globes of the 
boundaries of these spaces where placed in convexity 
instead of being concave. Thus convexity and con- 
cavity ia to the material what life and death is to 
the moral world. It is manifest that such must be 
the order of the aggregation of water that this 
sphereidal condition is presented, and that heat 
enters and converts the spaces into globes within 
which it remains and ascends. There is no other 
situation in water that heat could occupy, for if 
any combination took place, there would be no useful 
effect, no violent ebullition. Water would no 
longer conduct heat vertically any better than it does 
longitudinally, and it is only when heat es up 
through the water into what is called the steam 
space that the true action of heat on the water com- 
mences. The condensation of the air in the steam 
space then becomes so accelerated, that at last it 
reaches an intensity that will not admit of its being 
safely confined F.M 

(To be continued.) 


MAxUTACTORT oH LusRicaTING O1Lts.—The firm 
of Morehouse, Merriam and Co., of Cleveland, Ohio, 
manufacturers of compound lubricating oils, now 
turn out from their factory from four to five thousand 
gallons a day, and have capacity, if pressed with 
orders, to produce double that amount. They give 
employment to about fifty hands. 

FRENCH AND ENGLISH MANUFACTURERS,—The 
Courrier au Bas Rhin has the following paragraph :— 
„We learn a new victory of the construction of 
French machines over the English, and this time it is 
in Alsace that the machines will be constructed. 
The Baden Government lately invited tenders tor 46 
railway locomotives. The English offered to build 
them for 70,720f. apiece ; some Baden manufacturers 
asked 55,720f.; finally, the Gatffenstaden (French 
works asked only 45, 000f. This last competitor h 
its tender accepted for 22 locomotives ; the 24 others 
were adjudged to the Badeners. and the English got 
nothing, on account of their price being so high. 


4 3 
LETTERS TO THE EDITOR. 


{We do not hold ourselves responsible for the opinions of 
our correspondents. } 


[With the letters on the subject that appear in this week's 
namber closes the correspondence on Electricity, and 
the matters growing out of it; more space we cannot 
afford. Many correspondents have not been noticed, as 
their requirements had been treated of in previous num- 
bers, and numerous letters have been denied admission, 
they being, in many cases, repetitions. We cannot help 
venturing the expression that in no other instance has 
there been so great an interest shown on any single 
subject as on this. To the various contributors we 
tender our own and the thanks of all our readers 
for their kindness and hearty co-operation; and, in 
the next subject of importance put forward for discas- 
sion, we hope to have as copious and energetic sup- 
port. The more brief the communication —consistent with 
vaiue—the better chanca will it have of insertion. We 
would suggest the matter of working tools, in any profes- 
sion, asa fit matter for discussion. ] 


MAGNETO-ELECTRIO MAOHINE. 
Sir,—Further particulars being required relative to the 
construction of magneto machines, in addition to the 
rough outline already given by me, I beg to hand youa 
sketch of one: 


M is a compound steel magnet 10” high x 2” x 2“ in 
breadth, fastened to a standard of wood, E, E, the revolv- 
ing horse-shoe electro-magnet fitted on spindle B. The 
wheel W is connected by an endless string to a groove on 
the spindle; on turcing which, a very rapid rotatory motion 
is communicated to P, F.’ 

At each revolution four distinct currents are set .up, 
viz., two on approachiny, and two on receding from, the 
poles of steel magnet; the former being comparatively 
weak, are destroyed, and the two latter caused to flow in 
one direction. To effect this a commutator is used, con- 
sisting of a cylinder of wood, A, on which are fastened two 
insulated strips of brass, a’, a”, arranged opposite each 
other, with upright springs s’, s’’ alternately resting 
against the brass and insulated portions, The ends of 
wires e, e“, are fastened to these brass strips. 

C is a sectional view of a commutator so made. 

When the revolving electro-magnet approaches the poles 


of steel magnet, the upright springs press against the 


wood, or insulated portions of cylinder, thus preventing 
from passing, and rendering useless the currents set up. 
On it receding from them, the upright springs are brought 
in contact with the metal portions of cylinder, allowing the 
currents to pass out of insulator. 

To any one acquainted with magnetism it must be ap- 
parent that the current set up in the coils of revolving 
magnet, when proceeding in a direction away from N-S of 
steel magnet must be reverse to those generated on its 
leaving 8-N, on account of opposite polarity; but this 
cannot affect the direction of the current in any part of the 
circuit beyond the iostrument, because every change of 
position on the part of the electro-magnet necessitates a 
proportionate change inthe position of commutator. or 
carrent reverser ; for instance, if the helices be wound in a 
right-handed direction, commencing at e, on the electro- 
magae receding from N-S, e’ will possess the properties of a 
positive pole, and e” that of a negative pole of a battery, 
und asa’, a” rest respectively against g’, , the currents 
passing out by these springs assume the same properties . 
When. however. the electro-magnet recedes from -N of 
steel magnet, the current at ¢ will resemble a negative, and 

s e’ a positive pole; bit since a’, a“, now rest respectively 
against 3“, s’, the currents passing out by the springs to 
the terminals T, T, are of the same name, as in previous 
case, 


The cutrent produced by magneto machines, although 
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intermittent, have all the appearances and properties of a 
continuous current, owing to the great rapidity with which 
they may be caused to follow each other. 

Such an instrument as I have here described will an- 
swer the requirements of your correspondent '' Magneto- 
Electric Machine.” 

If the revolving magnet be coiled with several thousand 
turns of very fine wire (No 40), the results obtained will 
be analogous to tho high tension currents of a Rhamkorff 


col 

17 it be colled with about 50 or 60 yards of stout wire (No. 
12), currents of great quantity are obtained, capable of 
fusing short lengths of fine wire, or if passed through 
charcoal points of producing a smali electric light. 


ELECTRoTYPING BY MaGnetism,—For electrotyping I 
should recommend ‘‘Henry Watson” to coil the magnet 
with about 50 yards of No. 2% copper wire; but a smaller 
apparatus will perhaps suit his purpose equally well if his 
operations are on a small scale. 

The instrument must be joined to the decomposing 
trough in same way as with a voltaic battery ; the article 
to be electrotyped must be joined to the terminal resem- 
bling the negative pole, and the plate of metal to the posi- 
tive pole, Both the plate and article to be electrotyped 
must be immersed in the decomposing bath. 

It may happen, through an error in coiling, that the 
current passing out by the terminals T. T’, will become re- 
versed ; it will therefore be an advantage to be able to 
distinguish the positive from the negative pole; this may 
be easily done thus :—Connect a bright wire from each of 
the terminals, and place the two ends in a glass of water 
near each other, but not in actual contact. On putting 
the instrumen? in operation, one of the wires will become 
oxidised ; this will be the positive pole, the other the 


negative. 
can be joined in circuit with it, and the direction of the 


Or if a galvanometer be at hand, the two wires 


deflection noted. Compare this deflection with that 
shown on it by a voltaic battery. 
Eowin Furze. 


ELECTRICITY, &c., 3 

In reply to W. 8. S., he will find ‘‘ Russian Glue” suit 
his purpose for applying emery to glazers. Magneto- 
electric” will find his question answered by Mr. E. Furze 
in No 23, and I quite agree with that gentleman that the 
commutator is a hopeless case with a mere verbal descrip- 
tion; it must be seen to be understood. . 

I should strongly recommend Mr. H. Watson to con- 
struct about sfx cells of Danicli’s battery, small ones will 
do, and then he will have a cheap, efficient, and lasting 
means of electro-plating, for which purpose the magneto- 
electric machine is not adapted, nor do I think it can be as 
a commercial success, and I think few amateurs would like 
the constant imitation of organ grinding it would entail 
upon those who wished to employ it experimentally. 

In reply to Steam O '' some few years ago, Mr. W. 
Fairbairn, of Manchester, conducted a very elaborate series 
of experiments upon internal and external pressures upon 
tubes, using glass as being the most homogeneous material 
athis command. Asthe result of these experiments I 
think he somewhat startled the engineering world by stat- 
ing that a tube would bear seven times the pressure inter- 
pally that it would externally—hence“ Steam 0!“ will per- 
ceive that in order that his boiler should resist the 
atmospheric pressure when a vacuum is formed inside, it 
should be made strong enough to bear 105lbs per square 
inch steam pressure, 

“Amal ” must dissolve sealing-wax in methylated 
spirit, or, which is better, if easily 1 in naphtha. 

his is done more readily by poundi 
a mortar before adding the spirit and applying a gentle 
heat while the wax is dissolving. Make it about the con- 
sistency of ordinary paint and apply it with a brush ; it will 
soon harden, 

“Felix” has been happy enough to find a different 
solution to the ‘‘cistern question,“ from that given by C. 
T. Whitmell, and mysel:, and W. Bradbury agrees with him. 
I thought the object was to find a correct solution, not one 
that should differ from another. If mine is wrong I pray 
you, “ Felix,” show me where ; but the propounder has not 


ing the sealing wax in 
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yet stepped forward to say why his cistern leaks by night, 
and not by day, and that isa matter of greater import 
than even the solution of the question itself, for upon it 
rests the momentous question as to whether the cistern 
could ever be filled. 

As I never happened to have a work on electricity in my 
possession save a few numbers of the “ Electrician.” I most 
willingly bow to the correction made by Mr. E. Farse in 
the ratio of resistence between iron and copper, since 
„Becquerel“ is an authority in the science; this admission 
will, however. affect the conclusions I have arrived at and 
placed before your readers, not in their substantive accuracy, 
but simply in the amount to which they extend. 

There is a aph in your No. 24, page 285, which I 
think requires a little light thrown upon it. The subject 
is“ Experiments with the Magnesium Light.” Great credit 
is bestowed upon Capt. Bamber, R.N., the whole of which 
he is no doubt entitled to receive but the paragraph says 
„The burner is enclosei by a powerful lens or bull’s eye 
glass which has the effect of not only magnifying the light, 
but of materially intensifying its rays” Is this true? or is 
it a lapsus penae” of your correspondedt who witnessed 
the astonishing phenomenon? That a lens will concentrate 
the rays of light is an optical law, but I am sad'y at a loss 
to understand what combination of certain molecules of 
glass should succeed in not only magnifying but actualy 
intensifying the rays of light transmitted by them. 

WX. TONKES. 

{Mr. T. will observe we have given place to another 
correspondent as to part of his answer. eason—first up 
in type The “lapsus” referred to was inserted unwittingly : 
an overzight.— ED. E. M.] 


Sir,—A Goldsmith (No. 28), apparently confounds an in- 
duction coil, with a magneto machine—under such circum- 
stances, it would have been a matter of su e had he met 
with success in coiling both helices continuously in one 
direction. If the instructions given by “Electra” and 
“W. Tonkes,” had been followed out, I feel certain no 
difficulty would have occurred. E. Forze. 


Sir,—In answer to a Young Mechanic,” in No. 24, the 
small electric machine described by R. Booth,” No. 15, 
will answer for giving shocks ; but, like all other friction 
ao machines, it must be in conjunction with the Leyden 

Ar. 

2. He can obtain a glass cylinder“ as described at the 
electrician’s or opti eian's shop. 

3. Any metal wire will do for the points of the con- 
ductor ; but mine are made of brass. 

4. The number of wire points are not particular—say 
four or five for a machine that size. 

6. Common tin will do as well as tinfoil for the een- 
ductor ; but the edges, when the tin is joined, and also 
the ends of the conductor, must be filed smooth, or the 
electricity will escape from any point or rity. 

6. The wire points must be fastened on the conductor by 
solder, or otherwise to within a short distance of the glass 
cylinder —say quarter inch. 

7. The following is a recipe for the cements to fasten the 
glass rod to the conductor: 5 lbs. resin, 1 Ib. each of bee's 
wax and red ochre, and 4 oz of plasterof Paris. These should 
be melted together till the frothing ceases, and the compo- 
sition runs smoothly. 

8. The wire at the end of the conductor with the knob 
toit can be of any length ; but 3 or 4 inches would be like- 
lier than 3 or 4 yards. 

9. Any kind of paint will do to paint the machine with, 
or it will do without painting. 

„Amalgam“ can cover the ends of an electric machine 
with <ealing-wax by dissolving the sealing-wax with a 
gentle heat in spirits of wine, and applying it in the same 
manner as paint with a brush. J. WATSON. 

We add the following extracted from an answer almost 
similar to the above: 

„ (9.) The wood-work is best if French pelished. The 
ends of the machine may be varnished. Make your var- 
nish thus :—Break up some sealing-wax into small pieces 
and place them in a phial; pour on them either alcohol or 
wood naphtha. Keep it well corked, or the spirit will 
evapora: Apply it to your work with a small brush 

II. Mechanic? wants more information, address a letter 
to J. Bacog, 

Madeley-street, Rose-hill, Derby. 


Sir, For calculating the natural sines of angles :—If 
‘‘Fentonior” wishes to investigate the subject, he will 
obtain much valuable information from Hutton’s Course of 
Mathematics—article, ‘‘ Analytical Plane Trigonometry.” 
If he only requires the natural sines for any mathematical 
process, then purchase Chambers Education C-urse,” price 
33. 6d. Or, if he has a table of logarithmic sines in his posses- 
sion, the natural can easily be deduced from them by 
deducting ten from the index of the former. This gives a 
logarithm the number corresponding, to which is the na- 
tural sine required. 

In reply to his second query, the square of the chord of 
any arc is equal to twice the rectangle under the radius and 
the versed sine. 

‘‘ Induction Coil“ can use gutta-percha-covered wires for 
his primary, provided the covering fs very thin, since the 
tension is not very high ; but if the wire is thickly coated, 
it will make the coil cumbrous, and remove the secondary 
too far from the central core. With regard to the use of 
the condenser, I do not think itcould be more clearly laid 
down than by the editor of the “Electrician.” In the first 
of a series of papers upon the subject (Vol. I.. p. 184), he 
says :—“ The intensity of the inductive effects in the 
secondary wire, or the rapidity with which the electricity 
accumulated in this conductor, is liberated in a static form, 
is obviously dependent upon the instantaneous character 
of the indacing causes in the primary wire. The prolonga 
tion of the battery current by a current of induction in the- 
same direction diminishes, therefore, the effects of induc 
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tion in the secondary wire when battery contact is broken. 
When a magneto-electric effect is produced by the insertion 
of a fasciculum into the axis of the coil, the induced current 
in the primary as well as in the secondary, is augmented, 

The importance of the condenser which accumulates on 
one of its coatings the electricity of the induced current, 
which otherwise would traverse the primary wire, may thus 
be appreciated.” 

“ A, Crofts” will find rather an improvement than 
otherwise, so far as the intensity of current is concerned, by 
the alteration he refers to; but his outer vessel must be 
either porcelain or common brown ware, a cylinder of sheet 
zinc being used, sufi -iently large in diameter to leave!“ 
all round the porous cell; The copper only need be a fiat 

a 


strip, bent thus the part a forming a shelf for the 


crystals of sulphate ; a little more care is, however, re- 
quired ip this arrangement, as endosmos's takes place 
more rapidly, and the porous cell is apt to become too full 
aod overflow into the outer ce'l, ruining the zincs. As J 
stated in a previous letter, these two “ Moseses” are the 
greatest sources of evil io all battery arrangements where 
porous cells are used, save in the ‘Marie Davey.” The 
best cells I have found yet in overcoming this evil are 
those made at the Imperial Potteries, Lambeth. A Daniell's 
battery coupled for intensity, and using acid, will not keep 
in good action for much more than a week with any ar- 
rangement. W. TOXREs. 
[No room this week for remainder.] 


FLOATING BODIES. 

Sir,—With regard to ‘‘ Novice’s” illustration of the 
board and bullets, I have only to say that as bullets are 
neither a fluid nor a liquid., the board will not float. 

An inflated balloon presents three p:-culiar features, viz, 
the greit care taken to prevent its unt mely departure by 
being strongly tackled to the ground; the rapidity with 
which it darts from the ground, as if impatient to get away 
from the habitations of man; and, though last, yet not 
least, the higher it gets the slower is its upward progress. 

In looking fora cause through which the foregoing effects 
may result from, I find two forces continually in operation, 
viz.—the force of gravity aod centrifugal force, which 
latter force resulta from the earth's rotation on its axis, 
and which I to believe isthe cause of bodies floating. 

While considering the floating of a balloon, centrifugal 
force may be objected to. seeing the machine is away from 
the surface of the earth ; but it must be borne in mind. 
our very atmosphere is obedient to the law of gravity, and 
is carried along with our planet round the sun in its orbit, 
and so long as the machine remains within it, it will be 
under the action of these two forces, 

Viewing it then in this manner, I can account for the 
cause of its being strongly tackled to the ground; and. as 
centrifugal force is strongest at the surface of the earth, I 
can see the reason why its upward speed is at its greatest. 
Immediately on its being liberated, that speed will gradually 
decrease uotil a point is reached. Where centrifugal force 

and gravity balance cach other, it will then float in equili- 
brium. which can only be disturbed again by reducing the 
quantity of matter contained in the machine, when the 
preponderance will again be in favour of centrifugal force, 
thereby enablingit to rise toa greater height. 

Before concluding my letter, E may mention that a for- 
mer correspondent spoke of specific gravity combined with 


the pressure of water or air as the cause of bodies floating: 
I consider it merely 
as a preparatory step to allow centrifugal force to make a 


but specific gravity is not a force. 


visible effect. Ws. AIMER. 
[This matter must now be considered closed.] 


THE MANUFACTURE OF CAST STEEL. 
By H. Bessemer, Esa. “ 


The poa opened with a review of the inventions 

ad finally resulted in the establishment of 
It 
pointed ontat some length how the disadvantage of 
the old fixed converting vessel was remedied, and 
other improvements introduced. Up to this period 
the manufacture of cast steel by the old as well as 
the new process was still so far imperfect that steel 


which 
+: Bessemer” Ironworks throughout the country. 


of the highest quality eould not bo made from in- 
ferior iron. 
an enormous impulse from the invention of Josiah 


Heath, who patented in this country the employment 


of metallic manganese, or, as he called it, carburet 


of manganese.” The addition of a small quantity of 


this metal, say from } to 1 per cent., rendered the 
inferior coke-made irons of this country available for 
making cast steel. It removed from these inferior 
qualities of iron their red shortness, and conferred 
on the cast stcel so made the property of welding 
and wore soundly under the farmer Mr. Heath 
supposing himself secure in his patont, told his 
licensees that if they put oxide of manganese and 
cold tar or other carbonaceous matter into their 
crucible along with the blister steel it would do as 
well and be much cheaper than the carburet of man- 
ganese he was selling them; in effect, it was the 
same thing, for before the steel was melted the 
carbon present reduced the oxide of manganese to 
the metallic state, so that the patent carburet of 
manganese was formed in the crucible in readiness to 
unite with the steel as soon as it became perfect 
fused. But the law decided that this was not Heath's 
patent, and so the good people of Sheffield, after 


„ From a paper read to the British Association. 1865. 


In 1839 the trade of Sheftield received 


many years of litigation, were allowed to use it with- 
out remuneration to the inventor. 
now been used for many years in every cast-steel 
works in Europe. 
was made, since manganese added to it necessarily 
produced the same beneficial changes. 
preciated the fact better than the unfortunate Mr. 
Heath, as evidenced by his patent of 1839, in which 
he declared his invention consisted in the use, of car- 
buret of manganese, in any 
converted into cast-steel.” 
own day the Bessemer process in operation he could 
not have said more. 
expired, and become public property, coupled with 
the universal addition of manganese and carbon to 
cast-steel, it would naturally be supposed that the 
author, in common with the rest of mankind, would 
have been allowed to share the benefit which Heath’s 
invention had conferred on the whole community; 
but it was not so. 
on the subject, at Cheltenham, in 1856, led to great 
expectation as to the value of the new process, and 
licences to manufacture malleable iron, under the 
patent, were purchased by ironmasters, to the extent 


Manganese had 
It mattered not how cast-steel 


No one ap 


rocess whereby iron is 
ad Heath seen in his 


With this patent of Heath’s 


The reading of the author's paper 


of £25,000, in Jess than twenty-five days from the 
reading of the Cheltenham paper. Great excitement 
existed at the moment in the iron trade, and many 
persons seem to covet a share in an invention that 
promised so much. There was consequently. a 
general rush to the Patent Office. Some of the 
gentlemen who applied even repatented some of the 
writer's own patents, while others patented things 
in daily vse, in order that they might be considered 
new, when added to the products of the new process. 
The paper described the features of the numerous 
patents applied for within six weeks of the reading 
of the paper at Cheltenham, and remarked that if 
that long series of patents could have been sustained 
in law it would have b2en utterly impossible for the 
author to have employed manganese with steel made 
by his process, althouzh it was considered by the 
trade to be impossible to make steel from coke made 
iron without it. Soon after the reading of the 
Cheltenham paper several rough trials of the Bes- 
semer process were made privately, by persons in 
the iron trade, and defects discovered which were 
supposed by practical men to be perfectly fatal to 
the invention. The press then spoke of the utter 
impracticability of the process, and of regrets that 
the high expectations originally formed were go fal- 
lacious; but the storm gradually subsided, and tho 
process and its author were soon entirely forgotten. 
Imperfections in the process there certainly were, 
but the author had had the most irrefragable proof of 
the correctness of the theory on which his invention 
was based, and also that the reasoning on which it 
was 80 utterly condemned by the trade was in itself 
wholly fallacious. He therefore decided not to argue 
the question against a hundred pens, but to ener- 
getically prosecute his experiments. and to remain 
silent until he could bring the process to a commer- 
cial success. When at the expiration of three years 
of incessant labour on the part of himself and his 
partner, Mr. Longsdon, and an expenditure of more 
than £10,000, the process was again brought before 
the public, not the elightest interest was manifested 
by the trade. This was discouraging, and one of 
two things became imperative; either the invention 
must be abandoned, or the writer must become a 
steel manufacturer. The latter alternative was un- 
hesitatingly accepted, and Messrs. Henry Bessemer 
and Co. determined to erect a steel works at Shef- 
field, in the very heart of the stronghold of ateel 
making. At these works the process had ever since 
been successfully carried on; it had become a school 
where dozens of practical steel makers received their 
first lessons in the new art, and was the germ from 
which the process had spread into every state in 
Europe, as well as to India and America. By the 
time the new works at Sheffield had got into practical 
operation the invention had sunk go low in the public 
estimation, that it was not thought worth paying 
the £50 due at the expiration of three years on Mr. 
Mushet’s large batch of manganese patents. They 
were consequently allowed to lapse, and become 
public property. The author had therefore used 
without scruple any of the numerous patents for 
manganese without feeling an overwhelming sense 
of obligation to the patentee. At the suggestion of 
the author, works for the production of manganese 
and alloy were erected by Mr. Henderson, at Glas- 
gow, who now madea very pure alloy of iron and 
manganese, containing from 25 to 30 cent. of the 
latter metal, and sessing many advantages over 
Spiegel Eisen, which it would doubtless replace. 
Specimens of iron manufactured by this process and 
afterwards bent and tested in every way, were ex- 
hibited on a table in the room. The paper proceeded 


to notice some of the more important applications of 


steel as a substitute for wrought iron. In ne case, it 
was pointed out, was this change of material more 
important than in the construction of ships, for in no 
instance were strength and lightness more essential. 
Bessemer cast-steel ship plates were then described, 
and their advantages illustrated by facts and sta- 
tistics. The advantages had not escaped the atten- 
tion of Mr. Reid, the talented constructor of the 
navy, and they should doubtless soon have substantial 
proof of what might be effected by the employment 
of steel in the construction of ships of iron. The 
application of steel to projectiles was next considered. 
Next its uses for railway purposes, such as the 
manufacture of engine cranks, axles, tires of wheels, 
and even rails. Tho paper described successful ex- 
periments which had been made in the use of cast 
steel for these purposes. The paper concluded by 
stating that cast steel was now being used as a sub- 
stitute for iron to a great and rapidly increasing ex- 
tent. There were now. seventeen extensive Bes- 
semer steel works in Great Britain. There were at 
present erected and in course of erection in England 
no less than sixty converting vessels, each capable 
of producing from three to ten tons at a single charge. 
When in regular operation these vessels were capable 
of producing fully 6.000 tons of steel weekly, or 
equal to fifteen times the entire production of cast 
steel in Great Britain before the introduction of the 
Bessemer process, The average selling price of this 
steel is at least £20 per ton below the average price 
at which cast steel was sold at the period mentioned 
With tle present means of production, therefore, a 
saving of no less than £5,240,000 per annum might 
be effected in Great Britain alone, even in the pre- 
sent infant state of the steel manufacture. 


VALUABLE BECIPES.* 


Brewers’ Pitcu.—The following compound is 
recommended as a good and cheap substitute for 
brewers’ pitch :—Coat twice the inside of a barrel 
with a solution of one-half pound of rosin, two 
ounces of shellac, two pounds of turpentine, and 
half an ounce of yellow wax in one quart of strong 
alcohol. After the complete drying of the second 
coat, give a last coat by applying a solution of one 
pound of shellac in one quart of strong alcohol. 
This varnish will perfectly cover up the pores, and 
does not crack off or impart a foreign taste to the 
beer. 

To Cororgz Straw Bracx.—The following is 
given to us asa black colour for straw hats. The 
quantities of material are intended for twenty-five 
hats or bonnets. They are kept fortwo hours ina 
boiling decoction of 4 lbs. of log wood, 1 Ib of 
sumach, and of 5 oz. of fustic; afterwards they are 
dipped into a solution of nitrate of iron of 4 degrees 
Baume, then well rinsed with water, and when dry, 
are painted over with a solution of gum or dextrine. 
The iron liquor, as well as the other ingredients, 
are kept by all dealers in dye-stuffs. 

A Goop Crmest.—An excellent cement for 
uniting articles of wood with metals, glass, stone, 
&c., may be obtained by dissolving glue in boiling 
water and making it of the same consistence us 
that of cabinet maker's glue: then add, while stir- 
ring, a sufficient quantity of wood ashes as to pro- 
duce a varnish-like mixture. While hot, the sur- 
faces to be united must be covered or coated with 
this glue compound, and pressed together. When 
cold the surfaces will be found firmly united, and 
much force will be needed to separate them again. 

VEHICLE FoR CoLour.--By boiling shellac and 
borax in water you will obtain a solution of the lac, 
which may be used as a varnish or as a vehicle for 
colours; mixed with lamp black, it has been used 
as an ink that will resist acide. 

CHEMICAL Cement.—A good cement for chemical 
and electrical apparatus may be prepared by mixing 
five pounds of resin, one pound of wax, one pound 
of red ochre, and two ounces of plaster of paris, and 
melting the whole with moderate heat.—American 
Chemist and Drug ist. 


Scrence Minvre.—Several large and influential 
meetings have recently been held at Belfast. Derry, 
Dundalk, Coleraine, and other towns in the North of 
Ireland, for the purpose of organising classes for 
drawing and science in connection with the depart- 
ment at Kensington. The meetings are reported as 
very successful. 

Tae Preston INDUSTRIAL Exaisition.—This 
exhibition was opened last week with much ceremony. 
The Earl of Derby was to have delivered the in- 
augural address, but his lordship has had an attack 
of gout. and could not be present. The proceedings 
were thus robbed of their chief attraction. 


* From the Scientific American, 
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IMPROVEMENTS IN OBTAINING HY- 
DRAULIC MOTIVE POWER.“ 


This, the invention of William Thomas Cheetham, 
of Ashton-under-Lyne, consists in employing a 
wheel with vanes thereon surrounded by an annular 
chamber furnished with orifices which direct the 
water upon the vanes, but the water after it has 
reached the vanes does not, as in the case of an or- 
dinary turbine, pass onward to the centre or outward 
to the circumference according as the guide floata 
are within or without the revolving „ but returns 
in a direction nearly parallel to that in which it was 
delivered, and escapes between the annular chamber 
and revolving wheel. 

Fig. 1 represents in vertical section one arran 
ment by which the principle of the invention may be 
carried into effect, and fig. 2 is a plan view, one half 
thereof being in section. A is a revolving shaft 
through which the power is to be transmitted; upon 
this is mounted a wheel B, the circumference of 
which is grooved out, as seen in fig. 1. The annu- 
lar groove thus formed is provided with partitions C, 
constituting vanes, but these partitions are not in 
this instance radical lines, but are of a curved form, 
as seen in fig. 2, and the two views taken together 
show, therefore, that a series of recesses 
D, are formed with curved sides in each 
direction, constituting cup-formed cham- 
bers. Around the wheel B, is placed a 
water chamber F, the inward circum- 
ference of which has an annular chamber 
divided into compartments by jstationary 
vanes G, similar to guide floats of ordi- 

nary turbines, and from the inward ends 
on each side of these guide floats the 
water chamber F. recedes at an angle, as 
seen at F, in fig. 1. The water from the 
source of supply enters by a pipe H, and 
fills the annular chamber F; and thence 
it passes between the ide floats G, 
which direct it to the circumference of 
the wheel B, projecting it upon the vanes 
C, formed thereon. Arriving in contact 
with these, it drives forward the wheel 
B, but asa reactionary force takes place, 
it pe along the doubly-inclined sides 
which constitute the yanes C, and es- 
tapes upward and downward between 
the wheel B, and annular casing F, as 
seen by the arrows in fig.1,—the ta 

form of the inward circumference of the 
chamber F, allowing space for its free 
escape. 

The above description explains the 

culiar feature of the invention, but it 
is capable of modifications, as shown in 
section at fig. 3. The wheel B, con- 2 
structed as before described, is mounted 
over the annular chamber F, which de- 
livers the water to the cup-formed vanes 
C, through the medium of the guide 
floats at G; the plan view of this ar- 
rangement would show the floats C, and 
guide floats G, curved precisely as in 


figs. 1 and 2. In fig. 4 the revolving wheel 
B, is paced on the outside of the statio an- 
ular chamber F, and guide floats G, which re- 


ceive their supply of water from a pipe H, leading 
into a chamber K. In order to regulate the quantity 
of water which shall be allowed to act upon the re- 
volving wheel, and therefore to govern the power, 
the spaces between the guide floats may be partially 
closed by a sliding ring as is practised in turbines, 
or there may be a separate slide for each space or for 
any series of such s . In fig. 1 is shown the 
application of one slide at L, capable of being raised 
or lowered at pleasure. 

The patentee claims the use of a revolvin 
wheel fed by an annular chamber furnished wit 
guide floats, the former being so formed as to return 
the water somewhat in the direction in which it was 
delivered. Also the tapered form F, of the chamber 
which delivers the water to the wheel, whereby the 
said water is enabled to escape freely. 


. MaasersiaNn Pipes.—Meerschaum is made on a 
large scale in New York, says the Boston Advertiser, 
by saturating carbonate of magnesia in silicate of 

soda or soluble glass—care in selecting a 

quality ot magnesia being the only uisite for 

success. The profits are immense, as will be seen. 

Magnesia costs about twenty-five cents per pound : 

silicate of soda even less. A pipe made of the 

foam of the sea,” as smokers verily believe, cost for 

1 about five cents, leaving the balance for 
abour. 


good 


From Newton's Journal of Arts 


RECENT AMERICAN PATENTS. 


PACKING FOR WELL Tons. — The object of this 
invention is to produce a packing for oil and other 
deep wells which may be applied when the tube is 
in the well, and be removed without disturbing the 
tube. It consists, in general terms, of an upper 
and lower head, each consisting of an annular plate 
of metal, between which are placed annular plates 
er rings of leather, felt, pabber, gutta-percha, or 
other elastic or flexible material, which rings are 
connected to each other along both their inner and 
outer edges in alternation—the first and last of the 
series being also connected to the said metallic 
ringe. By drawing out the apparatus lengthwise, 
the rings are drawn asunder, their faces lying in 
angular directions with respect to each other; and 
their outer and inner circumferences being drawn 
teward each other in proportion to the greatness of 
the angle made between adjacent rings. By let- 
ting the rings come together, their inner and outer 
circumferences resume their former positions, when 
they will touch the sides of the well tube and of the 
well respectively. P. Sicouret, of Saragossa, Spain, 
now at No. 152, Eighth-avenue, New York, is the 
inventor. 
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REMOVING BILDIN as. — This is an ingenious ap- 
paratus by which dwellings and other structures may 
be readily moved up and down hill, or over uneven 
surfaces, without straining or injuring the plaster- 
ing and without the trouble of levelling the track. 
J. S. M‘Intire, No. 68, Cass-street, Chicago, III., 
is the inventor. 

SHUTTER Hince.—This invention provides a 
means for keeping blinds, shutters, and doors locked, 
when in an open position, by the movement of the 
hinge itself, without the necessity of using a sepa- 
rate and distinct device therefor; and this is effected 
by a very ube and durable arrangement of a 
small swinging bar or bolt attached to one leaf of 
tbe hinge, so arranged that when the shutter is 
thrown open the bar or bolt falls into a slot and 
between two saver erg projections upon the lower 
edge of each leaf of the hinge. The blind or 
shutter, when open, is held so securely and without 
any great strain upon the 1 that no ordinary 
gale of wind can injure it, and, at the same time, 
the attachment is so simple, and the movement 80 


easy, that a child can close the blind or shutter |, 


without any perceptible effort. Its durability and 
simplicity of action, combined with the fact that it 
can be made at a mere trifling additional cost above 
the present price of shutter hinges, recommend it to 
the consideration of manufacturers. Samuel R. 
Dummer, of No. 137, Broadway, New York, is the 
inventor. 

Rose ENGIXR.— This invention relates to certain 
improvements in rose engines intended for cutting 

lass, and it consists in the use of a parallelo, i 

e sides of which are hinged together, in combina 
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tion with a box calculated to hold a fork or other 
equivalent device that forms the bearing for the 
shaft of the revolving tool, in such a manner that 
said tool can be y held up to or taken off from 
the work without danger of causing jerks or jars 
which would have a tendency to break or injure the 
work. The invention consists, further, in the 
application of a hin tool-holder, in combination 
with a carriage or slide moving back and forward in a 
suitable rest, in such a manner that by means of the 
rest the tooth can be adjusted to any desired position 
in the usual manner, and by the hinged holder can 
be brought up to or removed from the surface of the 
work with the test ease and facility, and without 
danger of spoiling the work. It consists, finally, in 
securing the shaft of the revolving tool in a forked or 
other bracket, which is connected to the rest or sup- 
ports by a set screw or other suitable means, in such 
a manner that said tool can be readily turned in either 
direction or detached from the supporter and replaced 
by another of the same or of different shape. Anton 
Schwitter, No. 177, Broadway, New York, is the in- 
ventor. 
BORGHUN EVATORATOR.— This invention relates to 
a new and improved pan for evaporating sugar, de- 
signed chiefly for evaporating sorghum, and it con- 
sists in the employment or use of movable 
partitions, with an open end pan, and also 
a side chimney for the furnace, whereby a 
superior article ofsyrup is obtained, and the 
evaporating process rendered continuous 
it ‘not being nece to stop in order te 
cleanse the pan and remove the latter from 
the furnace, as is now required. Joel 
Kindley, Oskaloosa, Iowa, is the inventor. 


A FRENCHMAN ON WATER 
POWER. 


An ingenious Frenchman, one M. Cazal, 
has hit upon a plan by which to utilize the 
force of falling water, not only upon the 
spot, but at great distances. This i 
man propores to convert the mechanical 
force of falling water into electricity. For 
this purpose he has simply to make the 
` water act upon the wheel-work—just as 

in the case of a water-mill, only instead 

of turning the stones which grind the corn 
the mechanism will act upon a magneto- 
electric apparatus. The electricity thus 
developed will then be conveyed to 8955 Te- 
quired distance by means of insulated 
wires. Just as an operator in London 
can ring a bell at York, or fire a cannon 
at Edinburgh, or make a ball descend at 

Portsmouth, so M. Cazal can transmit the 

force of a cascade from the mountains of 

Switzerland to the workshops of Paris. 

Arrived at its destination, the electric 

force has simply to be re-converted into 

its mechanical state, and it does the work 

as nearly as if the falling water were itself 

brought to the scene of operation. That 

at least is the theory, and the theory is, true: 
we believe it has already been tested, and the French 
manufacturers are about to try it on a still larger 
scale than before, though we do not mean to say that 
M. Cazal has yet gone so far as from Paris to the 
Alps in search of his power. It is a strange idea, 
that of seeking in the flood what we have hitherto 
found in the fire—relying, in fact, on cold water 
instead of steam. The economy of the process is 
said to be quite as remarkable as its physical charac- 
ter. M. Cazal, in some sort, finds his power already 
rovided; he merely has to pack it up in a convenient 
orm for travelling, and then to unpack it at the 
journey’s end. At this rate we only want a sub- 
marine wire of sufficient capacity, and England 
might draw its motive power from the mountainous 
regions of the Continent—the Manchester spindles 
rotating in virtue of a foreign influence. Or, to 
stretch the point still further, let us imagine the 
Atlantic telegraph an accomplished fact, we have 
then only to send M. Cazal off with a wire to the 
Horseshoe Falls, and all the force of Niagara itself 
will be at our command.—Morning Paper. 


Water heated in a strong closed vessel has 
melted lead at 612 deg. 

Sea water is both salt and bitter at the surface, 
but only salt in its depth. Be 

Reapinc IxDUSTRIAL ExiIIBTrriox.— The exhibi- 
tion of industrial 3 ate vane works of 
art lent by her Majesty and the principal gentry o 
Berkshire, is now open daily at the Town ‘Hall, 
Reading, and is attracting a constant stream of 
visitors. 
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ON ALLOYS 


Every thoughtful metal worker, who has his 
hands too full of his daily employment to spend much 
time in experimenting on the properties of the metals 
he uses, must have often wondered how it came to 
pass that, with all our boasted knowledge of chemical 
and metallurgical subjects, we have as yet only 
succeeded in inventing some half-dozen useful 
alloys. Brass, pewter, gun-metal, German silver, 
and type metal are really all the alloys that we can 
name as entering into the manufacture of the more 
common articles of trade in this country. The 
causes of this apathy in experimenting on the pro- 
perties of mixed metals are manifold. e practical 
metal worker of the present day is erally ignor- 
ant of the chemistry of the m he uses; and, 
even if he were well informed, he would be too busy 
fighting the great battle of competition to set him- 
self the extra task of experimenting upon alloys. 
But metal workers will turn round, very Sabiai) : 
and ask how it is that tical chemists, whose 
business is to make experiments, do not investigate 
the capabilities of metallic mixtures more . 
than is at present the case? We fear very muc 
that the only answer to be given to this is that 
scientific chemists of all countries have, almost with- 
out exception, been bitten with the mania for nearly 
exclusively pursuing their researches and expend- 
ing their talents upon organic compound. This 
department of scientific chemistry is so vast and so 
` fruitful in results, that it is quite a rarity to see an 
article in a scientific journal upon a metal or me- 
tallic compounds, Even those chemists who have 
not wholly given up the study of inorganic com- 
pounds seem to apply themselves to analytical 
observations, or to the investigation of the rarer 

As an example of the want of knowled 
of the capabilities of alloys, we may instance the 
2 lately made by M. Pelouze, of the French 
Mint, at the best metal with which to alloy 
silver is zinc, and not copper, as we have always 
believed. Now, considering that silver has been 
known from the remotest ages, and zinc, at any 
rate, since the birth of modern chemistry, it seems 

i ly strange that no one ever thought of 
trying the effects of these two metals on one 
another until now. To take the case of iron, a 
merely cursory examination of the second volume 
of ‘‘ Percy’s Metallurgy” will show that some of the 
very simplest questions relating to this most com- 
mon and important metal remain as yet un- 
answered. Such an apparently vital matter as 
the formation of steel is a bone of contention at 
nearly every meeting of the French Academy of 
Sciences,—one persisting in declaring that 
no steel can be made without the intervention 
of both nitrogen and carbon, while the other side 
as manfully contend that nitrogen has nothing 
to do with cementation, carbon pene, os only 
element concerned in the process. This example 
shows that not only does the action of one metal 
upon another, in a state of combination, require 
patient study, but also that the effect of the 
addition of varying proportions of the metal- 
loids, such as carbon, phosphorus, silicon, sulphur, 
&c., to different metals, still undiscovered.— 
Chemist and Druggist. 


EYE PROTECTORS. 


Mr. Henry Vale, of Birmingham, optician, has 

patented certain improvements in the manufacture 
of eye protectors—in making the frames and in at- 
taching them to the wire gauze. In making these 
frames according to the new method the patentee 
groceeds somewhat as follows:—There is cut out 
from sheet metal at a press ring: like blanks of a 
nearly elliptical figure, the said blanks heving at 
opposite points nearly circular pieces to form the 
loops in the finished frame. By means of raising 
tools and pressure, these blanks are raised into a 
trough-like form, and at the same time are raised 
and N the shape of the loops at the end of 
the frame. There is thus produced a trough-like 
frame provided with the necessary loops, the sides of 
the said trough being nearly parallel. Instead of 
raising the frame from metal rings a raised blank 
may be formed from sheet metal, the metal inside of, 
and external to, the depression in the said blank 
being afterwards removed by cutting dies or tools. 
In securing the wire gauze of the protector to the 
frame the edge of the gauze is placed in the trough 
of the frame, the sides of which are then closed upon 
the gauze, and the gauze firmly secured to the frame. 
By raising the frame from sheet metal, a neat frame 
without a junction is preduced, which is attached to 
the gauze without solder. 
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BROUGHTON’S GRADUATING LUBRI- 
CATOR FOR STEAM ENGINES. 


It is important that the valves and cylinders of 
steam engines should be oiled occasionally, since the 
friction is not only lessened thereby at the time, but 
the expense of repair is much reduced. The lubri- 
cating faucet here shown is one of the simplest we 
have ever seen, and is constructed in the best man- 
ner and of the most serviceable material. The com- 
bination of mahogany and brass give it a neat ap- 
pearance also, so that it is ornamental to any steam 
engine. Its parts are few and simple, and a total 
absence of cocks and valves opening externally, 
which always wear and become leaky, is its most 
distinguishing feature, as will be seen by reference 


to the ving. 

It consists of a reservoir, with a stuffing box at 
top and a solid central stem, A, passing through the 
top of the reservoir, and screwing by a thread on its 
lower end directly into the shank, where it forms an 
internal valve in connection with a seat in the shank. 
There is also an auxiliary opening, B, for filling, 
which is closed by a tubular cap, C 

The central valve, when screwed down, cuts off 
the communication with the steam chest. Tho first 
rotation of the tubular cap, when taking it off to fill, 
will allow the steam in the reservoir to blow out, in 
a direction away from the hand of the operator; the 


oil can then be poured in, and the air will freely 
escape. The tubular cap has acomposition seat, and 


forms a durable and perfectly tight joint. Whenſthe 
reservoir has been filled, and the cap replaced, the oil 
may be graduated to feed fast or slow, as required, 
by unscrewing the central stem, A, from a sixteenth 
to a quarter of a turn; or it may be fed at intervals 
by unscrewing for a few seconds, and then closing it 
again. The reservoir cannot be filled without leaving 
a small space, or air chamber, above the oil; into 
this the steam will rush when the valve is slacked, 
and the pressure will be equalized, and the oil pass 
u 


out. 

The formation of the stem is shown in the small 
988 the grooves admit the oil when the valve is 
opened. 

The central stem may be withdrawn at any time, 
without disturbing the packing in the stuffing-box, 
aud the shank can be unscrewed from the reservoir. 
The handles are of wood, and being non-conductors 
of heat, can be operated without using rags or cotton 
waste. 
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This simple arrangement forms a perfect lubricator, 
serving every purpose and performing every function 
ired in 1 valves and cylinders. Its ad- 
vantages ‘are: It will not leak, consequently it is 
clean, and wastes no oil; it will shut off the steam 
from the steam chest by an internal valve, not liable 
to wear; it will blow the steam out of the reservoir 
without the possibility of scalding the operator; the 
oil can be poured in without any open cup to catch 
dust and dirt, and the air can freely escape without 
the use of pet cock, or air pas : the oil may be 
all fed to the cylinder in one alante; or it may be 
graduated to last a whole day. 

Manufactured by Broughton and Oakman, No. 41, 
Centre-street, New York, U.S., America. 


ON THE APPLICATION OF SPECTRUM 
ANALYSIS TO MICROSCOPICAL INVES- 
TIGATJONS.* 

By H. C. Sorsy, F.R.S. 
(Continued from page 308.) 

It appears that in various conditions blood 
yields no less than eight very different spectra. At 
all events, we can most readily get four or five, so 
characteristic, that with proper care there could be 
no fear of confounding it with any other substance 
that I have hitherto examined, and bly not 
with any in existence. However, in all important 

investigations, it would be advisable to examine the 
spectra of any substance likely to be present. I 
wouldalso pony insist on the importance of care- 
fully attending to the exact position and character 
of the absorption-bands ; and before anyone gave 
evidence on such a subject, that he should make 
ee E A familiar with the facts I have 
described. 

In applying this method to the detection of blood- 
stains on various articles of clothing, it is requisite 
toascertain the effect of thedifferent materials, dyes, 
and mordants. I have for this purpose made a great 
many experiments, and yet probably much remains 
to be learned. As a general rule, the dyes exercise 
little or no prejudicial inftuence ; but when alum has 
been used as a mordant, it produces an effect which 
might easily mislead. Hitherto I have not been 
ablo to overcome the effect of the tanning in differ- 
ent sorts of leather. They precipitate the colour- 
ing matter of the blood, and no spectra can be 
obtained. If, indeed, the blood can be scraped off 
from the surface without any considerable amount 
of leather, it can be detected as usual ; but, if it had 
beens 5 or washed, probably no trace whatever 
could etected. The sameapplies in the case of 
those woods, which, like oak, contain tannic acid. 
Vegetable soil, when its amount is large in propor- 
tion to that of the blood, also precipitates the 
colouring-matter in an insoluble form; but, where 
the relative amount is small, as on dirty clothes, it 
does not sensibly interfere with the test, though it 
tends to impair its delicacy. 

When scarlet or brown cruorine is acted on by a 
solution of alum, it is converted into hematin. If 
it has been used ab a mordant, sometimes a portion 
remains in such a condition as to produce this change 
in blood stains; and, moreover, the alumina may 
combine with the colouring- matter of the blood, and 
make it insoluble. In such cases it is impossible to 
obtain the spectrum of either scarlet or brewn cruo- 
rine; but if a piece of cloth, mordanted in this 
manner, marked wlth blood, be digested in a few 
drops of water in a watch glana, and repeated] 

ueezed with forceps, a turbid solution is obtained, 
which, treated with citric acid, filtered, rendered 
alkaline with ammonia, and deoxidized with proto- 
sulphate of iron, shows quite well the spectrum of 
peroxidized hwjmatin No. 8. 

In a few cases the colouring-matter of the dye is 
slightly dissolved by water. I have especially 
noticed this in the case of black printed calico; and 
if much of such material, containing very little 
blood, be digested in water, the dye may cut off the 
355 of the spectrum, Care should 
therefore be taken not to use any of the material not 
well marked with blood, and to have the solution 80 
dilute that the dye may not cut off the green rays. 

Almost everyone must have noticed the fact that, 
when a bloodstain on white linen or calico has been 
exposed to pure air for only a short time, it can be 
almost entirely dissolved out by water; but, if dried 
and exposed for some time, the imperfectly soluble 
brown cruorine cannot be entirely removed, and 
leaves a brown stain, which, though readily seen on 
white material, might be scarcely visible on coloured 
or black. However, on digesting the suspected 
portion in a few drops of water with citric acid in a 
watch-glass, and proceeding as already described, a 


# Extracted from the Quarterly Journal of Science, 
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most unmistakable spectrum like No. 8 may be Bl. RING STRIxGS.— How to do this without altering the PISTON VELOCITY. 


i in 1 a temper, cheaply ?—A. Smita. 
obtained, even when the stain is only half-an-inch . : Sir,— I am desirous of ascertaining at what velocity a 
square, and scarcely visible. In attempting to] P 55 nee of it—what objects look well in | piston will move, supposing the cylinder to be 15 
remove a blood-stain f cloth by spongi th the difference between that of J. Sargent and C. T. | to double its length and the area of the piston to be onl 
loc rom y Sponging, on the | Whitmell: also descriptive dimensions of part of Camera one half. whil t th f at r d 
first application of the water a solution of blood „%%% oF steam remains the same, 


Lucida.—Q. C. aa Ni , inst f 
would be formed, and run into the surrounding | _ Laripary.—How to cut and polish stones and agates ?— SAE EUe Bato (OF ance: AU DpOsak 
ill . Š th 88 a 

cloth by cap attraction: Henco, though the e pressure to be 30lb., and the cylinder 60 in. long by 8 


DRANREB. in. wide, instead of 3) inches 1 b i i 

stain may appear to have been removed, the cloth question is, ought not the piston 5 
round about might, and probably would, retain the velocity, and if not, why does it not do so? 
abundance of the colouring matter, which could be J. T. MILLINGTON. 
HES nee Any rie Se eae 9 5 might be PRINTER'S INK. 

ue to such treatment sho erefore be examined Sir.— In answer to New Leeds“ in No. 25 of TE ExGLUISA 
with care. Of course, in such cases the microscope Mecaanic, the following is one method of making printer’s 
alone would be of no avail, and mere chemical tests ink :—Put linseed oil into an iron pot capable of holding two 
could not be relied on, and thus the spectrum or three times the quantity introduced, heat it over a fire 
method becomes especially useful. Specimens of until a dense vapour arises from it; then, having remo ved 
this character having been placed in the hands of ue oe 81 Tom ply a lighted match, attached to 
some of the first authorities in such inquiries, they williauquie , allow it panties a P a small 
said that neither they nor anyone elee could make quantity of the oil, it is found to be thick and tenacious ; 
out anything from them; nor would they believe the flame is then to be extinguished by putting a cover 
that I could, though the amount of blood was such over the pot. To six quarts of oil, thus prepared, add 
that in a few minutes I could have shown suchi a Serene then ada in aa ia title ae a 7 F ib 

> ; sys at, then , In small quantities at a tim A 
5 11 1 0 eo in a position to dry yellow soap, cut into slices, 30 effect the N 
y ; : 2 by stirring and the application of heat; this is the varnish 

When soap is present it causes a precipitate; but of which the ink is to be made, and on the careful prepara- 
this is quite soluble in plenty of ammonia, and does tion of which the quality of the ink much depends; this 
not prevent our seeing the spectrum No. 8. Boiling is to be mixed with 2h ounces of ground indigo, the same 
water, instead of facilitating the removal of blood, e e 

; ; Ibs. ack, an e 

makes it moro fixed, by coagulating the albumen. ground together into a N 80 8 and uniform paste, 
If the blood be dried on glass, the colour is changed Ink of different colours are made by mixing the varnish 
to a brownish red, and it gives a spectrum like No. with various pigments, such as vermilion, red lead, Indian 
5, whether dry or damp. When dissolved by citric red, chrome yellow, chrome red, verdigris, Prussian blue 
sup yields hæmatin, and readily gives spectrum &c. &c. Jau ks WaRD. 

o. 

In some CAREA foreign matters, or the mordants, 8ir,—In reply to “J anes N as\s what pressure 
aa 55 * vurpa 18 it is ee Bee per inch he should have in the boiler if a vertical column 

e spectrum fo advantage. we wi observe is suspended in an inch tube 24 feet from top of boiler. 
the spectrum of blood in its natural state, or as it Steam or any fluid that as pressure exerts its force ac- 
becomes by mere exposure to the atmosphere, it is cording to the height of the column of water above the sec- 
better not to filter, but to allow the solution to stand tional area makes no difference, Thus, a column of water 
in the cell in front of the slit, until it has become 3 8 real e the boiler will produce a pressure 
snfficiently clear; because filtering would probabl : 90 f 
remove mieh of the SoA mE ttar of the blood. oe i e 
However, in some varieties of brown cloth the mor- — — 10588 lbs. 
oe ane vee to ages a turbid solution, that it is 3 
very difficult to see the spectrum in a satisfacto 
manner. Citric acid should therefore be added 2 
make the colouring- matter more completely soluble, 
and the liquid filtered. For such small quantities a 
3 filter } of an inch in diameter should 
be used. It can be conveniently supported on a 
platinum wire bent at one end into a ring, and 
made to slide up and down a small wire for a support; 
and if the bottom of the filter touch the cell or watch- 

lass, though the Jiquid may pass through slowly, 
the final result is far more satisfactory. After the 
acid solution has passed, it is well to add the 
ammonia by allowing it also to go through the 
filter, to carry away any colouring-matter, soluble 
in that reagent, that might remain on the filter. 


(To be continued.) 


Sir, —Can any of your readers inform me how to bore 
small brass cylinders? An answer will greatly oblige 
J.H.J. 


, ASTRONOMICAL GLASSES. 

Sir, —Can any of your readers inform me how to pro- 
duce glasses for astronomical instruments in a raw and 
finished state? Or if any work is published on this sub- 
ject? SWEDE. 


GALVANIC BATTERY. 

Slr.—Can any of your readers inform me of the cheapest 
and most durable galvanic battery that, with a condenser, 
would give } inch spark? The name and agent will do. 

H. Browy., 


[Thanks for sketch—W. Joyce will find two or three ma- 
chines illustrated in back numbers] 


CYLINDER NOZZLE. 

Sir,—Would any of your correspondents please to inform 
me what wou'd be the correct size of the passages for the 
nozzles of a 3 inch cylinder and the proper thickness of 
the metal for the cylinder and nozzles that size; and if 
there is a general rule by which we may calculate from that 
an extension of sizes. MODELLER, 


ALARUM, 
Sir.—In answer to Charles Waterhouse I send a rough 
Illustration of an a'arum. A, A is a piece of thin charcoal iron 


F 


4 
According to rule, the pressure for a 24 feet column will 
be 10-558 Ibs. per square inch. 
It makes no difierence as to diameter of tube, because 
the pressure of steam counterbalances every square inch 
of the area at the base of column. J. NEWTON, 


Sir, —In reply to J. Soundle's query in No 25 of Tur 
MECHANIC, as to the pressure in his boiler, I beg to inform 
him that the weight of water contained in a pipe 1 in. 
diameter, and 12 in. long, is equal to Hüb., and 
24 X. 341 8. 184 lbs., the pressure in his boiler. 

X. *. Z. 


TO HARDEN COFFEE MILLS, 


Sir,—In answer to “ Arthur Stillman,” of August 11. The 
way to harden cast-iron coffee mills is to get to blood- red 
heat, and then potash, finely-powdered, sprinkled on till it 
is melted, and then slacked in cold water. 

I have used the above, which answered very well for 
years. A, BITH, 


plate, 44 in square; B, C. D, are three } in. studs rivetted in 
plate: B, 2}in. long; C. 1} long; D, 23 long; E, E, are the two 
flanges of a thing in shape of a common cotton reel, made to 
revolve on stud D, 23 diameter; H is a piece of same iron, 
71 long, with bell riveted to end, and made to work on stud 
B; G is a connecting link made to work on a small crank 
pin riveted in flange- E 2, to impart eccentric motion; F 
is a catch 43 long with hole off centre, slipped on to stad 
C—this completes the affair. Let O. W. fasten this on the 
wall above his clock, get a piece of twine the length of the 
wall, tie a weight to the end of it, wind it round the wheel, 
put the catch in notch of flange E1, attach a piece of twine 
to end of catch, wind up his clock to top, tie catch twine 
to the weight of his clock, and calculate how many hours 
it will take fer the weight of clock to lift catch; for 
example, if the weight of clock takes an hour to come down 
three inches, your catch twine will require to be 21 inches 
long from bottom of clock to lift the catch in 7 hours, If 
C. W. has not a common chain clock, he can make a pair 
of wooden scales and bring the alarum down with either 
sand or water. The rest I will leave to his own ingenuity. 
EDINA, 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Irox —What is meant by hydrot pig-iron ?—~the differ- 
ence between that and pig-iron? What is burnt iron? 
what is taken away and what added to it?—WBLLINGTON. 

VenkTIAN Buixp PAIxT.—Of what is it made, and how 
used ?— WALSALL. 

GALVANOMETER. —How to make a vertical one for ascer- 
taining power of electric current ?—A LovER OF SCIENCE, 

Contact BReaKeR.—How is it made, and how does it 
work ? Where can I learn of the one used for the large 
coil in the 62 Exhibition P=J. Rounp. 

To MaGnatise Bars.—How best to strongly magnetise 
two round bars, about 3 inches long, } inches diameter? 
(I have horse-shoe magnets and electrical appatatus—don’t 
know how to use them); also, best book on subject? 
Coxos. 

Inpuction Coit—In construction, is it necessary to in- 
sulate from each other the wires composing the iron core? 


STEEL Pol. isn. How obtained, as on flat steel pieces in 
fine watch work ?—JouN Cowan, 

PAINTING oN GLass.—How to paint on glass, such as 
writing on the back in shop-fronts, and making it trans- 
parent? I appeal to British workmen,—AN ENGLISH 
DECORATOR. 

BUILDING CoNnsTRUCTION.—Where to obtain the book 
used at South Kensington, and one on Solid Geometry” 
—sections, traces, pyramids, prisms, &c. ; also one on Per- 
spective,” with price of each_—GEOMETRICIAN. 

SoLpeER In repairing brass, how can I give the solder 
the permanent colour of brass ?—DBILL. 

PoLisHING Castmas.—The best way of polishing iron 
and brass castings, and malleable forgings—sizes of emery 
requisite, manner of covering the same, and requisite speed 
for polishing ?—A JOHNSTONIAW. 

TEST FoR Colx.— Want ed, a good test for bad silver.— 
Jas. WARD. 

ZopssA Parer.—Is Toplssa paper sold in bulk, or only 
the articles made from it? Where is it sold?—A. M. 

Pgroxipe or BarivuM.—The price of it, where It may be 
had, or how to prepare it ?—CuEMIcUs (Derby). 


BATTERIES, &c. 

Rir, =I beg to answer the following:—E. M., No. 24, 
Amalgam. Dissolve sealing-wax in wood naphtha, and apply 
with a brush. If you go over the same place more than 
once, do it quickly, as the evaporation is rapid. 

E. M. No. 25—Induction coil._—Gutta Percha covered 
wire will do, butis not so desirable as cotton, as the insula- 
tion is thick, and increases the distance between the wire 
and core ; thusdiminishing the power. A condenser is, I 
believe, for the purpose of collecting the electricity which 
would otherwise escape at the points of contact, i e., the 
make and break, and discharging it by induction into the 
secondary wire. Also for preventing, as it were, a Leyden 
jar forming between the primary and secondary coils, 
which would tend to spoil the machine. 

F. Harwood.—No. 26.—At almost any wire drawer’s, or 
optician's. Ladd, 11 and 12, Beak-street, can supply, ao 
doubt, No. 35 I think. The length to be found is 1,405 

ards, 
3 Alfred Cross.—No. 25,—Certainly, and the best way too. 
A couple constructed on this principle will last 4 months 
without refreshing. if it be well and properly charged at 
starting. The cells as described ought to have lasted 2 
months at the least. The pots must have been bad—too 
porous.—Try again, and succeed. 

Cells, Coils, &c. &c.—No. 25—William Tonkes deserves 
knighthood, and nothing less. 

I propose to make an induction coil of the following di- 
mensions :— Core, 12 in. between discs, 1} diameter. No. 
16 annealed iron; primary, 4 convolutions No. 12, 7 
strand copper, (cotton). Secondary coil, 6,000 yards. No. 
35, silk covered copper wire Will you or your correspon- 
dents kindly inform me whether the dimensions and 
materials given, are of the order to ensure success, and 
what results I may anticipate ? 

I do not remember any mention having been made of the 
size and number of sheets used by Rhumkorff in his con- 
denser, Will 24 or less 1] by 6 in. suffice for my coil? 

I propose to work this instrument—when made—with 6 
elements Smee 2 in. by 3] in.; will this be too much or too 
little power? AMATEUR. 


a LA 
RESUSCITATION. 

fir, —Can any reader tell me the best way to deal with 
an old steam engine, grasshopper class, made in 1836. Of 
these dimensions :—Stroke of piston, 2 feet 6 inches; 
speed of piston, 250 feet per minute; travel of valve, 3} 
inches; lap of valve, 7-16 inches; lead, 0. Admission 
over 90 per cent. and without governors, and suffering 
from condensation. I have tried the valves more lately at 
2 in. and 1-16 travel, and 75 per cent. admission with 1-16 
in. lead; and I find the engine runs a considerable deal 
better than before as regards steadiness and fuel. But I 
was obliged to take the lead from the valves, as she heated 
and knocked the crank shaft journal so greatly. If I have 
new valves what is the most useful lap and travel; and 
the greatest useful admission per cent. of stroke. A plain 
and practical answer through THE ENGLIsH MECHANIC will 
greatly oblige E. Watsen, Engine Driver, 


HAND FLY-WHEEL. 
Sir,—I would advise your readers who can, to go to and 
look into the Agricultural Hall at a hand fly-wheel which has 
been sentin, and stands near the Liverpool-road entrance, 


It is as near a perpetual motion as anything I ever saw. 
G. KIRKWOODE, 


CHUCKS. 

Sir, —I am surprised Mr. Cotchett should send a chuck 
so much like mine (published in your 23rd number), I 
believe my chuck to be simpler, and stronger, therefsre 
better; and believing it to be original, I venture to en- 
, czoa.h thus much on your space. Tomas E, MERRITT, 


- priskly on the resinous plate; 


THE ENGLISH MECHANIC. 


Sir —I have taken the liberty to send directions to 
enable anybody to make an electrical machine, that will 
show all the rudiments of electricity for, at most, 23. :— 
det a disc of tin ten inches in diameter, and have the 
edge turned up about half aa inch all round. Fill it with 
the following mixture :— 

Melt one poand of resin, when melted, add one or two 
spoonfulls of olive oil, and let it harden. Meaawhile, 
make a disc of wood 6 or 7 inches in diameter, and cover 
it with tinfoil ; also fix a glass rod in the back to serve as 
an handle. With a nice dry piece of flannel your appa- 
ratus iscomplete. To use it, warm the flannel, and rub it 
then touch the resin with the 
tinfoil, and so on. H. Brown, 


Sir,—In reply to Mr. Orofts,” all the red porous cells I 
have tried (and some of the thin white ones). Allow 
the oxide of copper to form on the sincs. It would be 
better, therefore, to charge the cells with silver sand 
moistened with acidulated water; this will tend to pre- 
vent it, and increase the constancy of this 9 

. Rounn. 


ADDRES3 ASKED ron. —Chas. Collins, Microscope Manu- 
facturer, 77, Great Titchfield-street, Oxford-street, W., and 
at the Polytechnic Institution. 


WVLLIE'S PORTABLE STEAM RIVETTER. 
The rivetter belongs to the steam-hammer class, 
and performs the rivetting by a succession of blows. 
The rivetter is made with a swage tool always, 
whether for flush rivetting or for snap heads; and 
this swage tool is held in the front end of the cy- 
linder, and forms a loose plug or plunger not con- 
nected with the piston, w 
independent bolt or hammer of suitable weight, 
traversing backwards and forwards like a shuttle in 
the cylinder, and striking the end of the swage tool 
within the cylinder. By this arrangement the swa 
tool or tool-head remains almost stationary, and the 
length of the machine is reduced to only the length 
of the stroke of the piston, together with the strack 
part of the tool-head, the length of the piston, and 
the thickness of the back cover, and the length re- 
uired for the stroke outside the cylinder, and for the 
shuffling box are got rid of altogether. This is not 
only a saving of length, but also an economic simpli- 
fication, and does away with the risk of breaking the 
bottom of the cylinder by an unobstructed stroke of 
the hammer, since the tool-head, being entirely 
loose in the cylinder, act as a safety bottom to the 
cylinder. In rivetting, the tool-head simply follows 
the rivet, as it is hammered up and remains in con- 
tact with it, so that the workman has to look at an 
almost stationary tool-head instead of at a rapidly 
moving hammer, and he can, therefore, better adjust 
the ponon of the machine to the proper formation 
of the rivet head. The machine is of such a size 
that the workman can hold it in ite position indepen- 
dent of its mechanical fixings, With steam at sixty 
pounds pressure per square inch, it is found suffi- 
cient to make firm work with 1}-inch rivets. The 
machine weighs thirty-six pounds, and is perfectly 
portable. It is Mr. M‘Farland Gray's patent. At 
straightforward work, such as the side of the Britannia 
Tube, it will fix fifteen hundred 1-inch rivets in a 
day of ten hours, and does not ire skilled labour. 
Two men work the machine, and are supplied with 
rivets by rivet lads in the usual way. 


THE ORIGIN OF PHOTOGRAPHY. 
The Rev. J. B. Reade has called attention to 
the fact that Baron Liebig, in stating that Mr. 
Talbot arrived at the use of gallic acid by induction, 
makes an error. Mr. Reade, who was the first to 
use gallic acid, had really informed Mr. Talbot of 
its Ps rhe in accelerating and giving intensity 
to the photographic image. Mr. Reade had pro- 
duced photographs with the aid of gallate of silver 
years before Mr. Talbot. It was, moreover, when 
taking an impression direct from the Trientalis 
Europea, and not when using the solar microscope, 
that Mr. Reade, being called away, afterwards 
found a perfect impression on paper which had been 
thrown away, containing no Mr. Reade 
remarks that, singularly enough, even then the 
notion of the existence of a latent image did not 
enter into his mind. The recognition of the idea of 
a latent image capable of development Mr. Reade 
considers due to Mr. Talbot. It must not be for- 
gotten, however, that the existence of a latent image 


and a process of development had ‘first been dis- 
covered by Daguerre. e note these corrections by 
Mr. Reade with pleasure in the interest ef historic 


truth. Ina few years there will be no living wit- 
nesses to give their testimony on these points. 


Tre Union Copper Mine, at Copperopolis, durin 
the month of June, shipped from the mine to San 
Francisco, via Stockton, the large amount of three 
thousand six hundred tons of ore, the freight money 
on which was 29,000 dols. 


e the piston itself isan | 


IMPROVED T POLISHER. 
This tool, which is indispensable in polishing a 


job (underhand) perfectly flat, is perhaps unknown 
to some of those readers of THE MxCHANIO who are 
en d in the horological art. I have no doubt, 
the 
description of a T, or underhand 
found very useful. The 
actual size of the tool. 

mainly consists of two pieces, the stock, 
its name), A, and the clamp piece B. 
ments are, 1st, the securing of the elevatin 
face screws from shifting when in use. 
ing an independent piece for attachin 
or wax, jobs which are too 


ore, that the accompanying drawings and 
kha polisher, will be 
drawings are twice the 
It is made of brass, and 
or T (hence 
My improve- 
or sur- 
2nd, apply- 
with shellac 
delicate to 
The elevating screws C, C are used 


clamp piece. ; 

for 20 justin the tool to the level of the job to be 
polished. whil t 

the jobbetween the clamp piece and the polisher. 


e the screws D, D are for securing 


The usual method of securing the elevating screws 


when set is by pinching nuts, as shewn by the 
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FIG2a ig 
dotted lines at E, E; but in a short time these get 
too free or loose upon the screws; the result of 
which very often being that having got your job 
erfectly flat, and a beautiful polish coming up, you 
iscover that one of the screws has e a shift 
which compels you to flatten your job over again, 
To prevent this, I have run a saw draught, F, F, 
down the top of the polisher, and put in two pinch- 
ing screws, G, G, the slightest turn of which 
effectively secures the elevating screws, so that 
there is no ibility oftheir shifting when the tool 
is in use. In order to polish anything delicate, it 
has (as before mentioned) to be secured to the tool 
with sealing wax or shellac. For this purpose I 
have a brass disc, H, which is held in the polisher 
by the stud I; it is easily removed for the purpose 
of heating, thus obviating the necessity for heatin 
the whole tool, as is usually done. Figs 2 and 2 
shew the disc with a Geneva rotchet click fixed in 
position for polishing. Jonn McKay. 


Tue resistance of the air to a cannon ball of 
2 lb. weight, with a velocity of 2,000ft. per second, 
is more than sixty times the weight of the ball. 

VEGETABLE ivory may be co almost any 
shade of purple by the more or less prolonged action 
of concentrated sulphuric acid. 

SILVER can be beaten into plates of which 110,000 
make an inch, and drawn into wire of the 13th of 
an inch, sustaining 137 Ib. 


e held in the soda, 25 grammes; distilled water, 


SCIENTIFIC DODGES. 

It is well known that ink is a precipitate of gallate 
of iron mixed up and kept in suapension in gum and 
water. As the water evaporates the ink thickens, 
and, moreover, becomes mouldy owing to & small 
proportion of organic matter proceeding from the 

nut. M. Mathieu Plessy has got rid of these 
inconveniences, by making a new kind of ink with 
yrogalic acid and the colouring matter derived from 
Brazil wood and other sorts of wood used in dyeing. 
This ink flows well, and never turns yellow on 
r. Dr. Werner, physician to the factory of MM. 
ollfas at Mulhausen, treats wounds and sores of 
every kind with a liniment thus composed :— Stras- 
burg turpentine, 1,000 grammes ; bicarbonate of 
10 litres. Digest 
for six days in a water-bath at a temperature not 
exceeding 75° centigrade, and filter. his is a sort 
of turpentine soap, much more soluble in water than 
turpentine itself. It evaporates but slowly and costs 
very little. Most wounds are cured in one-third of 
the time required by other applications. In some 
cases the wound heals with extraordinary rapidit , 
but in all its appearance is healthy, and very little 
suppuration takes place—a very important circum- 
stance, since it prevents the danger arising from 
purulent infection. Radishes may be grown in a 
very few days by the following method :—Let somo 
good radish secd soak in water for twenty- four hours, 
then put them in a bag and expose it to the sun. In 
the course of the day germination will commence. 
The seed must then be sown in a well manured hot- 
bed, and watered from time to time with lukewarm 
water. By this treatment the radishes will in a very 
short time acquire a sufficient bulk, and be good to 
eat. If it be required to get radishes in winter 
during the severe cold an old cask should be sawn 
into two, and one half of it filled with good earth. 
The radish seed, beginning to shoot as before, must 
be then sown in, the other half of the barrel put on 
the top ofthe fullone, and the whole apparatus carried 
down into the cellar. For watering lukewarm water 
should be used as before. In tho course of five or six 
days the radishes will be fit to eat.—Galignant’s 
Messenger. 


THE esium light is found to be sufficiently 
active to determine the combination of hydrogen 
and chlorine. 

A ovsic inch of mereury at 63:30 deg. weighs 
3425°35 grains. 


PATENT LISY. 


(From the Commissioners of Patents’ Journal.) 
LIST OF SPECIFICATIONS, &0., PUBLISHED DUBING THB 
WBRK ENDING 16TH SEYTEMBER, 1865. 


2661. Tramping, wringing, and delivering yarns, J, Stobo and W. 
Pollock —1s. 4d. 

906%, Axles and bearings, J. Craven and N. Fox — 4d. 

9663, Fitting sails, W. Congaltou— lx. Gd. 

2664 Artificial stone for cutting motallto strsaces, E. J. W. Parnacott 


Ad. 

$665. Sex tante, Ac., R. A. Brooman,—!s. 

2068. . forcing. &c., and appiying aeriform bodies, W. 
law, . Robertaon—‘a, 

9667. Sewing machines. W. Jackson—Is. 2d. 

2088. eee dressing yarns or fabrics, J. Charlton, H Charlton an 
J. O. Christlan—4d. 

9669. Fire- arme and projectiles, J. P. Harriss—dd. 

2670. Simang in railway trains, W. Dowley— d. 


2071. 

9672. Sheathing ships, G. Ager —4d. 

9673. Distilling matters to obtain liquid or gaseous hydrocarbons, W. 
Cormack—la, 6d. 

2674. Hydraulic engines for obtaining motive power, G. Bydill- 4d. 

29575. Provera compounds of gan otton and other substances, &o 
A. Par 


os—id. 
2676. Lace, J. Hartahorn, and J. Gadaby—4d. 
9677. Rails and bearers for railways, H. A. Jowett, J. E. Jowett, an 
J. B. Muscham 


9678. Centrifugal apparatus, A. Smith. and W. Smith—10d. 
9579. Holling or shaping metallic articles of irregular form, J. L. Davies 


— Ad. 
9680. Material for panels, æ0., A. H. A. Durant and W. H. r. Gare — d. 
2681. a wer, L. F. O. Bellet, and C. M. F. De Bouvre—10d, 


n dd. 
Farinaceous food. B. R. Keith—4. 
e stretohing, and dry lug fabrics, &c., J. L. Norton —3a. 
2686. Syphons, G. H. Devereux—8d, 


SUFFELL MATHEMATICAL 

. INSTRUMENT MAKER, 11, BRIDGE-STREET 

WESTMINSTER, begs to call attention to his Improved 

Levels and Theodoli as manufactured for Her 
ere Goverament. 

from 6s, 6d. ; 


Maj 
from 1 
ood scales, engine 


TION for sapplying 5 
Architectural, and General Drawing, . 
Plans, Tracings, Wood Engraving, Electrotyping, 7. 


Duke-street, Adelphi, London, Enclose stamp for pro- 
spectas, 


10 THE’ ENGLISH MECHANIC, 


SEPTEMBER 29, 1865, 


J `O SECURE INVENTIONS by Patent 

right at home and abroad, consult Messrs. TONGUE 
and BIRKBECK (gratis) 34, Southampton-buildings, Chan- 
cery-lane, W.C 


HEVITTS PATENT COMPOSITION, for 
the REMOVAL and PREVENTION of INCRUSTATION ip 
STEAM BOILERS. 

In submitting to the public, William Hewitt’s Patent Composition 
Preventive of the incrustation in boilers, the inventor begs to direct 
attention to the peculiar merits of his discovery, consisting of ANIMAL 
MATTER free from iujurious acids and volatile ingredients. Being. 
for the must part, mechanical in its action, it covers the boiler and 


W. LANGTON’S 


PATENT tube surface with an unctuous s coating 8 5 ae where formed, 
or prevents the adhesion o ae or other de on the er 
SELF GENERATING | surface, 
The composition is manufactured in a block, or solid form, which 
GAS STOVE is inserted (through the man-hole) in the boiler, when its properties 


are progressively developed, amd generally diffused by heat, as the 
substance is slowly dissolved: 

Although the guage-pipe will ahow the water to be slightly dis- 
coloured, it is nevertheless wholly innoxious, indeed in some parts of 
the West of England where the composition is used, the water is 
applied to many domestic purposes, and also for dreesihg the food for 
the cattle Sa ploya in the manufactories and farms. 

The inventor is justified in asserting, from the experience of trials, 
(extending over two years) and inquiries made up to date, that the 
unctuous and other properties of the composition, do not cause but 
prevent priming, and not only tend to preserve the boiler from in- 
crustation, (which occasions great loas of heat and often causes the 
crown of the furnaces to be burned) but will also remove incrustation. 
however aggravated. 

Ite advantages over the Liquip compoaitions are so obvious as 
scarcely to require comment, though it may not be inexpedient to 
obeerve that the difficulties and restrictions attending these in 
respect to blowing off,” etc., are entirely obviated in this invention. 

from contact with the day D ra 2 3 
apprehended, as the s fic gravity of the com on isso grea 
that it is only slightly moved on the bottom of the boiler by the 
ebnllition of the water. 

The inventor trusts that the novel and favourable character of the 
com tion as d in its immunity from any injurious 
qualities, or volatile ingredients, simplicity in application, and 
lengthened time during which it will continue to yield beneficial 


BOILS or Frys by Methy- 
lated Spirits generated 
into Gas, free from smoke 
or smell, and is the most 
useful and To in- 
vention for the Spona 
ever offered to the public, 
Seld by all Ironmongers, 
and at the Manufactory. 


36, CHARLES-STRERT, 
HATTON.GARDEN, 


JJ Ba et we eee 
CIRCULAR SAW EENCHES 
FOR FOOT OR STEAM PO WER. 
Suitable for Cuttin’ 
Brass, Ivory, Hard-woods, Picture-frame Work, &c. 
All kinds of Machinery made to order. 
HUMPHREY axp HASLER, 69, Old-street, St. Luke’s, 


ondo .O. efiects without renewal, may eusure it a fair trial, when it will be 

L n, B.O found to have done its duty well and effectually. 
~ 4 z It is confidently believed that in a liitle time hence, when its 
V HEEL, RACK, and SCREW CUTTING, | efficacy and safety are more widely known, that it must become the 
weer um, BEVEL, RATCHET. WORM and INTERNAL Po potion or 1 VVV 
HEELS cut to any Size or number of teeth ; also racks of any . price pi per © e pe ° 
length or pitch. Dividing plates drilled or lined, Screws cut to any THINGS PER HORSE POWER, FER WEEK; an in el occasioned aa oom? 
size or pitch. J. Wilkinson, Engineer, St. George's Works, 83, St. pared with the increased consumption of fu oned by an in- 


George’s-road, S. London. 


crusted Boller, loss of effective power, and proportionate injury to 
Boilers and furnaces. 


TUCK’S PATENT STEAM | “0 O™municetionsto ye Sigs MAREIS, 
PACKING. Manager and Principal Agent for the Inventor and Manufacturer, 


Temporary N Office— 
9, CAMBRIDGE STREET, PIMLICO, LONDON, 8.W. 


rocks PATENT ELASTIO 
. September 1865, 


PACKING AND METALLIC 
LININGS FOR STEAM-EN- 
Gl NES, PUMPS, &c. 

ADV \NTAGES.—A more perfect 
vacuum is obtained, Friction 
reduced, great saving in oil and 
ay tallow, and the Packing is gra- 
“dually and completely worn 
away without becoming hard, 
Tuus Osviatine THe Nucessiry or Drawine THE OLD 
Pace. 


J. H. TUCK & CO., 85, CANNON STREET, E. o. 


VULCANISED INDIA RUBI ER GOODS. 
VALVES, WASHERS, HOSE, MILL BANDS, &o. 
J. H. TUCK and CO., 85, CANNON STREET, E.C. 


MODELS AND PATTERNS 


for 
INVENTORS, MACHINISTS AND 


ENGINEERS, 
Made in all their branches by 


G. TAYLOR, 
140, St. John-street, West Smithfield. 


MITH'S PATENT WIRE ROPE AND 


CABLE MA guaranteed to produce Four times the usual 


quantity of Work, of Superior Quality, at One-Third the Cost for 


REFERENCES TO ALL THE PRINCIPAL ROPEMAKE 
THE KINGDOM AND ON THE CONTINENT o M 


Every description of Machinery and Repairs at Reasonabl Pri 
ARCHI SMITH, 69, Prinvces-street, Leloester-square, W. Pans 


NATIONAL BOILER INSURANCE 
COMPANY (LIMITED), 


DIRECTIONS FOR UBE. 

Cut, or saw, off as many pounds of Composition as thereare nominal 
horse power of Pogine, and put it in the Boiler through the man- 
hole; this will be a sufficient quantity for six weeks’ duration. 
Where Boilers are ed once in two months only, it will be neces- 
sary to add one- more in weight of the Composition, and so on 
in proportion, for example :— 

A 30-H.P. Boiler cleaned every six weeks requires 90 lbs. 
70 aA two months ,, 4 lba. 
In all cases where a Boiler is dirty, it is desirable to put in a double 
quantity to remove F 

The nature and effect of Composition are such as to enable the 
muddy sedimentin the Boiler to be blown off whenever desirable, 
without diminishing the effectiveness of the Composition which 
remains. Particular attention is requested to the Testimonials 
from Memrs. Hewitt, and Messrs. James Braby and Son, as regards 
its application and effects on clean and dirty (inerusted) Boilers. 


TESTIMONIALS, 
~ Upton Lovell Mills, near Heytesbury, Wilts, 
“13th June, 1865. 


Ah 


E 


Pias 
TINA y 
a ik 


NXITHER OF THE BOILERS HAVE HAD A HAMMER USED IN THEM since we 
pegan the use of the Composition, and our Engineer assures us that 
both of them are now as from incrustation as when new, and 
have been so for some 18 months. 

“We feel convinced that if the Composition were used in a new 
boiler, no incrustation would take place during its use. 

We remain, Dear Sir, Yours faithfully. 
(Signed) “Hy. & Sr. Jzo. Hxwrrr, 
“Cloth Manufacturers. 

(“N.B.—In explanation of the above, it should be stated that the 

trials were carried on in Messrs. Hewitts’ Manutactory.”) 


3, 5, and 23, Old-street, London, E.C., 
“16th June, 1965. 

Dear Sir,— We have tried your Composition in one of our multi- 
tubular boilers, and find it answers well for preventing incrustation. 
We intend adopting the use of it in future, and will recommend it 
as an article that answer its intended 7 
“We are, Dear Sir, Yours truly, 

Ricnarp MorkLAND & Sor, 


27, LEADENHALL-STREET, LONDON. “Mr. W. Howltt™ “ Millwrights and Engineers. 
JOHN SMITH & Co, „Patent Wheel Works. Ne ington 55 London, 8., 
ENGINEERS AND BOILER MAKERS, * Dear Sir, We have much plessure In bearing our testimony to 


Solo London Agents. 


All Boilers supplied by this firm Insured th 
Twalvo Months Free of Charge fee 


ee a 
Cory YOUR LETTERS.—HENDRYS 


GUINEA COPYING PRESS, with Screw, the cheapest and 
best ever offered, to be had from W. T. HEND „ Engi- 
neers 73, Queen - street, Cheapside, 8 


))))! ⁵mw ee ee 
ATHE FOR SALE.— Superior new five-inch 
centre gear, slide rest, etc., complete, 
Amateur or Machinist. Lathes, slide Tet . n 
order.—Apply, Hill, Clark’s-place, Bishopsgate-street Within, City, 


— ee 
1 PLUMBERS, &. -A Good JOBBING 
Bok raa aat 15 be SOLD, . close to the new 
and P., 1. Milton-terrace, Wandsworth road. MERES AS eo 


W HOLESALE AGBNCY.—WANTED, by a 


Commission Merchant, who has an extensive conn 
Consulting and Practical Engineers; also Iron and “Beis 
Address, W. M., 825, Vauxhall-road, Liverpool. 


77 ĩ ²²²² eee SS 

W RITING, Grammar, Correspondence, Short- 

hand, 1 Arithmetic, Geometry, Algebra, Che- 

D 
m. 

Huddersfiel 13 á 1 5 (free). R 


the complete efficacy of your Boiler Incrustation Patent Preventive 
Composition. We put 14 Ibs. into a 10-borse boiler, and at the end 
of 13 weeks had the boiler opened, and found all the old incrusta- 
tion removed (I send you a specimen of it as swept out by the 
Engineer), and the boiler otherwise clean and uninjured. We have 
not found any ill effects whatever to the machinery from its use. 
It is our intention to continue its application, as it js far superior, 
in every way, to anything we have ever used. 
Wo are, Sir, Your obedient servants, 
“ Mr. William Hewitt.“ James Brany & Sor. 


* King’s Road Wire W orks, 135, King’s-road, Chelsea, 
Mr. Hewitt,” “September llth, 1865. 


“Bir, —I can with confidence recommend your Patent Composition 
as being the most efficient compound yet introduced for the removal 
and pornon of incrustation in Steam Boilers. In order to test its 
capabilities, I applied it to my Boiler previous to its periodical 

tion remained in three months, and, upon 
e Boiler perfectly free from all traces of incrus- 


“I remain, Sir, Yours obediently, 
“C, W. Sraunmn.“ 


N. B.— The Composition is now uncergoing further trials in Marine, 
Locomotive, and Agricultural Engine Boilers, and the results will de 
published so soon as they shall be received. 


HEY ITTS PATENT BLOCK COMPOSI- 

TION. Gentlemen of intelligence, energy, and integrity. 
liberally dealt with in undertaking the Agencies of Towns, &c., not 
yet represented. Apply by letter only, as above. 


cleansing: the com 
i on, 1 found 
tation. 


amon 
Foun 


NEW WORKS PUBLISHED 


BY 
E. & F. N: SPON, 
16, BUCKLERSBURY. 


Just published, 8vo. cloth, price 18a, 


PRACTICAL SPECIFICATIONS of WORKS 

executed in ARCHITECTURE, CIVIL and MECHANICAL 
Are added a Barice of practically usefull Agreements and Reporta > 
, JOHN BLENKARN’ Civil Engineer and Archivo. 


London : E. and F. N. Spon, 16, Backlersbury, 


Royal Amo. roan, price 5s. 


HANDBOOK FOR ARCHITECTURAL 
SURVEYORS, and Others Engaged in Building. 
By JOHN THOMAS HURST, C.E. 


A 


Cowranrs. 
Formula useful in Designing Builders’ Work. 
Tables of the Weights of Materials used in Building. 
ected 2 Builders’ Work. 
on. 


London: E. and F. N. Spon, 16, Bucklerabury. 


RA pee Panien, Stephens Dilo, cloth, price = 1 5 
Kept Binding a same price (can 
small corm pass without injury to ths plates). PERG 


RACTICAL ILLUSTRATIONS of LAND 


London: E and F. N. Spon, 16, Bucklersbury. 


Royal Amo, roan, &. 64., post free, 
ULES for DESIGNING, CONSTRUCTING, 
50 and ERECTING LAND and MARINE ENGINES and 


By N. P. BURGH, Engineer. 
London: E. and F. N. Spon, 16, Bucklersbury. 


Eighth Edition, in royal Amo, roan, price 4s. 6d. post free, 


POCKET BOOK of USEFUL FORMULA 


and MEMORANDA, for Civil and Mechanical Engineers. By 
GUILDFORD L. MOLESWORTH, Memb. Inst. CE. 


London : E. and F. N. Spon, 16, Bucklersbury 


Just published, on a Sheet, price 1s., 


LAN and OKE’S WAGE TABLES for 

Be, from a quarter of ou, bout, in fewer Nageln, to nine bear 

and three-quarters, and from one day to ten days, at ls, to 8e. per 
* London: E and F. N. Spon, 16, Bucklersbury. 


Just published, royal &vo., price 7s. 6d. 


HE SEWING MACHINE: Its History, 
Construction, and Application. Translated from the German 
of 9 . dy U GREEN. Illustrated by Seven 


tes. 
ndon : E. and F. N. Spon, 16, Bucklersbury. 


600 pages, crown vo., price 10s. 64. l J 
ERPETUAL MOTION. Its History during 


Three Centuries; with ample Descriptions and Illustrations, 
By HENRY DIRCKS, Civil Engineer. 
London: K and F. N. Spon, 16, Bucklersbury. 


Royal 8vo., cloth, Illustrated with G Plates, price 16a., 
PRACTICAL TREATISE on the SCIENCE 


of LAND and ENGINEERING SURVEYING, LEVELLING, 
RSTIMATING QUANTITIES, a with a General Description of the 
several Instrumen required for urveying, Levelling, otung e. 
By H. 8. MERRETT. : 


London: E. and F. N. Spon, 16, Bucklersbnry. 


Just Published, royal to., half-bound, Illustrated by 84 Plates of 
Furnaces and Machinery, price 42 %&. 


HE IRON MANUFACTURE of GREAT 
BRITAIN, Theoretically and Practically Cousidered ; including 
Descriptive Details of the Ores, Fuels, and Fluxes employed ; the 
Operation of Calcination ; the Blast, Refining, aud 
Puddling Engines and Machinery, and the various Pro- 
cesses in Union, &c. By WILLIAM TRURAN, C.E., formerly En- 
at tho Dowlais Iron Works, under the late Sir John Guest, 
su uently at the Herwain and Foresta Works, under Mr. 
Crawshay. Edition revised from the Manuscript of the late Mr. 
Truran. By J. Arthur Phillips, Author of “A Manual of Metallurgy,” 
% Kecords of Mining,” &c., and W. H. Dorman, C.E. 
London: E. and F. N. Spon, 16, Bucklersbury. 


Just Published, post Svo, cloth, 3s 6a., 


EMOIRS of the DISTINGUISHED MEN OF 
SCIENCE OF GREAT BRITAIN, LIVING A.D. 1807-4. Ry W. 
1 oo gue by Robert Hunt, F.R.S. 
155 the lives of Watt, Rennie, Telford, Mylne, Jessop, 


Containi 
Chapman, Murdock, the first to introduce gas into practical use > 
Rumford, Huddart, Boulton, Brunel, Wateon, Bent Mau 


dalay, 
Dalton, Cavendish, Sir Hump Davy, Wollaston, Hatchett, Henry, 
Allen, Howard, Smith, the er of English geology ; Crompton, 
inventor of the Mule; Cartwright, Tennant, Ronalds, the. 
first to successfully an electric telegraph message through a long 
distance; Charles — Btanhope, Trevithick, Nasinyth, Miller, of 
Dalswinton, and Symington, the inventors and constructors of the 
first practical Steamboat; Professor Thomson, of Glasgow; Trough- 
ton, Donkin, Co e, Herschel, Maskelyne, Baily, Frodsham, 
Leslie, Playfair, Rutherford, Dollond, Brown, the Botanist: Gilbers 
and Banks, the Presidents of the Royal Society at that epoch of 
time ; Capt. Kater, celebrated for his pendulum 1 Dr. 
Thomas Young, and Jenner, the benefactor of ; Jas. Ivory, 
Dr. Priestly and Cort, the father of the iron trade. 


London: E, and F. N. Spon 16, Bucklersbury, 
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| UPFIELD GREEN, 
JOINERS’ HALL BUILDINGS, 79 UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


DESIGNS, S8PECIFiCATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 
RAPIDITY AND ECONOMY. 


PLANS, 


“ EXCELSIOR,” “ EXCELSIOR” 


Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


T easy to operate, simple to learn, quiet in action, and not liable to 
derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 


inch, will notrip. Price from £6 6s. 


WHIGHT AND MANN, 148, HOLBORN BARS, LONDON. 
PS secre iS rola ape I are alles a E SNE MANUFACTORY—GIPPING WORKS, IPSWICH. 


Tables for Tap making for Engineers, } to 6 inches, Gas Taps tn. to 1 — 
inches, Mr. Whitworth's thread and make. x PRICE LISTS FREE. 


ie AEA A AR (J EORGE CUTLER, Junr, MANUFACTURING ENGINEER, LONDON GAS- 


of this work. 
May be had at James Martin, 19, Wilson-street, New Cross-road, HOLDER AND BOILER WORKS, 8, WHARF, WENLOCK ROAD, CITY ROAD, N., LONDON. 


Depiterd, Kent, Contractor for Tanks, Gasholders, Roofs, Purifiers. and all descriptions of Gas Apparatus executed on the most 
“THE ARTIZ AN. reasonable terms, Steam and Range Boilers of the best material and workmanship on the shortest notice. 
ATENT OFFICE & DESIGNS REGISTRY MAKER AND PATENTEE OF THE GAS HEATED STEAM BOILER. 
(Office of “ The Artizan ” for Scotland). . Slide and Byepass Valves for Gas or Water W orks, Bolts, Rivets, Retort Screws and Doors kept in Stock. Ga 
W. R. M. THOMPSON & Co., 20, Buchanan-street, Glasgow, Works supplied and erected complete with main and service laving. 
Consulting Engineers and Patent Agents, 
in connection with 
WILLIAM SMITH, Esq., C.E.. Director of the Artizan Patent Office, 
London, Proprietor and Editor of the“ Artizan,” a Monthly Record 
of Evgineering and the Industrial Arts, TRANSACT ALL BUSINESS RE- 
LATING TO B.rrisH AND FOREIGN PATENTS FOR INVENTIONS, AND THE 
REGISTRATION OF DESIGNS, AND EXECUTE PLANS AND SPECIFICATIONS OF 
ALL KINDS OF MACHINERY IN THE MOST CORRECT MANNER, AT THE LOWEST 
PUSaIBLE CHARGES, Provisional Protection, £8 8, Ordinary Charges 
for Complete Patent, £42. 

All general information in reference to Patents given free on 
personal application, or by letter, when an addre stamped en- 
velope is enclosed. 

The “Artizan” supplied, and all business for it in Scotland may 
be transacted at the above Office, 20, Buchanan-street, Glasgow. 


Just published, 32 mo., cloth, 6d. 
OAD LOCOMOTIVES, an Epitome of the 
New Road Locomotive Acts for the use of Owners and Drivers, 


with an introductory preface, by Thomas Aveling, London. 
E. and F. N. Spon, 16, Bucklersbury. 


In case , folded for the pocket, or on roller, price 5s. 
R. RESHORST’S ENGINEER'S, Manufac- 
turer's, wud Miner's VADE-MECUM ; giving in five languages, 


300 technical terms in common use among Engineers, Manufac- 
turers, Miners, &c. London: F. Pitman, 20, Paternoster-row, E.C. 


CREW CUTTER’S GUIDE, 


Price ls. 6d., or stamps. 


RAMSBOTTOMS 
PATENT DISPLACEMENT LUBRICATOR 


FOR LUBRICATING THE PISTONS, CYLINDERS, 
AND VALVE FACES OF STEAM ENGINES. 


1 Lubricator is very simple, efficacious, requires little attention, 
N has no mechanism to be deranged, effects a great saving ef the 
Lubricant, and a reduction of friction, and consequently ef the working 
| 1 ae to the steam. 135 applicable 11 1 form of Steam 
ngines, Marine, Stationary, comotive, an gricultural, Steam 
M PE 5 ONS , Hammers, and other Machines actuated 1 by Steam, Prices, 

LATHE, TOOL MAKER, = 26s. 6d., 35s. 6d., 45s. 6d. Particulars to be had of the Manufacturer, 

AND GENERAL MACHINIST, ae J. CASARTELLI, 43, Market-street, Manchester. 

110, FETTER-LANE, FLEET-STREET, LONDON, E.C. | 


eier ei No Fitter or Turner should be without a Straignt-edge. 


W. & A. GLOVER, The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 


ENG 1 Paes ee oo manufactured with MARVELLOUS ACCURACY, may be obtained of 


191, OLD KENT ROAD. | RICHARD LLOYD, 


SCREW CUTTING, TURNING, AND PLANING. 


“Po Taventors and Patent Aen. MILL AND MACHINE IRONMONGER, 


Po Inventors and Patent Agents. 


ODELS and PLANS of descripti 
NES ee ee 135, STEELHOUSE LANE, BIRMINGHAM. 
. Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE 
H. GRABOWSKI, 60, St. John’s-street, West Smithfield. 


RAR CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


FOR THE 


PROTECTION NorICE TO INVENTORS.—Office for 

OF 1 Patents, 4, Trafalgar-square, Charing-cross. Printed 

T. I F E | instructions (gratis) as to the Cost of PATENTS, for Great 

| Britain or foreign countries. Advice and assistance in 

AND | disposing 5 or yoria inventions. Branch ones and 

| agencies in every Continental State and in America. 

PROPERTY | Established 30 years. Full informaticn as to expired or 

pe | existing Patents at home or abroad. Apply personally or 

FROM by letter to Messrs. PRINCE and Co. Patent Office, 4, 
FIRE | TRAFALGAR-SQUARE, CHARING-CROSS, W. O. 


CAN be seen in T OLN VENTORS GENERAL 
action on any Mon- PATENT OFFICES.—L. de FONTAINEMOREAUD, 
day, Wednesday, or | 4, South-street, Finsbury, London; le, Rue de la Fidelité, 
Friday. at 12 or 3 Paris; 82, Rue des Minimes, Brussels. Provisional pro- 

J3 tection, £7; to complete patent, £80; French patent, 


401ML 30 spura ny 
20} popisao sewunsy 


Æstımates Forwarded fop 


o'clock, at £6 10s.; Belgium, 2 108. Gircular gratis on app'ication. 
133, Upper 
Thames- street. NVENTIONS PROTECTED BY 
___~ | L PATENT of REGISTRATION, at xed and most W. JONES 
moderate charges. o Inventors’ Ma b 
W. SPEECHLEY, or K on application.—Appty te Mr. BREWE ats DIE SINKER, 
ENGINEER, MACHINIST, Barlow and Co.), 89, Chancery-lane, London, W.C. Es- | EMBOSSER AND ENVELOPE MAKER, 
: tablished 21 years. MACHINIST 
AND LATHE MAKER, FE ⁰ AAA PRES à 5 
- j S AND BRASS LABEL MANUFACTURER, 
No. 118, RAILWAY ARCH, VAUXHALL-WALK, 8. NVENTORS’ PROTECTION AND 246, HIGH HOLBORN. 
PATENT SECURING OFFICE, 

JAMES LEWIS SOUL amp CO. OLLOWAY’S OINTMENT AND PILLS.— 
(Late Lewis & Son), oY eee 8, parecer Herne err they ‘s no organ te the 
= > so lia erange ver. . o, 
ENGTAER, MACHINIST, LATHE A TOOL | Biton foreign patents and designs, Circulars of | gimat, anslety ali disarder tia action and render ls seerotlon tiv 
, and Modeller of New Inventions. 8 Bas vee by . 5 aud he 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS, ATENTS FOR INVENTIONS. Full | cour, sharh cough and diMoulty of breathing, are signs of liver 
(Late of 6, Wych-street, Strand.) | instructions may be ebtained b applying to Mr. W. inestimable Ointment, The Pills shouid Ne taken ee For eft 
atents, 8 Small diseases of this vital organ the action of these cunjoined remedies is 4 
specific by checking 8 over supply ot bile, regulating ite secretion 


Machinery made to Drawings or Patterns, and Worked | T. RAWLE, Office of British and Fore 


out to Scale. street, Bristol. and giving nervous 


12 THE ENGLISH MECHANIC. [SEPTEMBER 29, 1865, 


PATENT HOLLOW STEAM PACKING. LLEWELLINS & JAMES, 


great and 3 ad van of this 
BRASSFOUNDERS, 
COPPERSMITHS, AND ENGINEERS, 


BRISTOL 
Sole Makers of Clements’ 


ECONOMIC LUBRICATOR, 


FOR MARINE, LOCO’, AND FIXED STEAM-ENGINES. 


- — 


i 


f ` 


i 
; 
: 
i 
i 
2 
75 


= j 


1 


ulcanised 1 es, 
Glazed and ner Tubing for Gas, Speaking Tubes, Diving 2. Gas 
— f Goods, or any description f Indla- rubber articles 
e er. 
Price list or circular, with full description of packing, ¢ to be had of 
the only Manufacturers snd Patentees of Hollow 8 team Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


UBRICATING OILS.—By a newly dis- 
covered process (without acids) all gummy and sti matter 

is perfectly removed. This oil, being a pure fatty substance, with a 
dense consistency, accelerates the motion of machinery, is more 
durable and economical than pag in ig Cash prices—spindle and 


w 


— 
— | 


gE 


— = 
— 


— 


sewing machine oil from 4s. 9d. to feik ense oil for heavy 0 | 
2 da Wo ba- bolt Wha olaia eed, nebo 1. | (as „ Engineering and 


OHN SHEPPARD, of 10, Marsden-square, Steamship Companies.) 


8 — G Was adapted himself = ly of 
ENGIN ASTE, at ‘the fol following ot White at 


. ton; — Veena tom Wadding 
Material, for — n at equally low prices, in 
bleached bleached, crimson, grey, and black. Liberal terms to shippers. 


. (i This Lubricator offers a perfect method of lubricating all the 
ae internal parts of the steam-engine, by the vaporisation of the 
lubricant, saving, at least, half of the oil or tallow generally used, 


N O ENGINEERS (Civil and Mechanical), 
Patent Agents, Inventors, Architects, Builders, Iron 


Founders, &c. and lessening the ‘‘ wear and tear” consequent upon imperfect 
Ship —— — Wi eae every description of lubrication. 
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ELEVATED RAILWAY FOR BROADWAY, 
NEW YORK. 

The inventor of this railway, Mr. P. Andrew, of 
Cincinnati, Ohio, has kept three things constantly 
in view, which he claims, as follows:—First, a 
light superstructure; second, one that would oc- 
cupy the least space; third, a capacity for carrying 
passengers adequate to the requirements of Broad- 
way. 

A single row of pillars, A, support four tracks — 
the two upper tracks from a distinct roadway, the 
two lower ones another—each having an up and a 
down track. The pillars are pla on the outer 
edge of the sidewalk, in range with the Ine of curb- 
stones, having sills cast upon them that extend the 
Jength of the arms that sustain the tracks, and iu 
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ANDREW'S ELEVATED RAILWAY. 


the same direction; these are bolted upon heavy 
blocks of stone, B, that are placed beneath the 
sidewalk extending under the street. As will be 
seen in the engraving, the pendant parts, C, of the 
arms have projections for the outer rails of the lower 
tracks, the inside rails are supported from projections 
from the pillars ; upon these projections are placed the 
chairs upon which the rails rest and are fastened. 
The chairs for the upper rails are placed upon the 
upper edge of the arms. The rails are supported by 
truss rods, D, the ends of the rods being screwed or 
fastened into the chains. 

For the purpose of reducing the car to the smal- 
lest space, it is made the width of a seat for two 
persons, the seat being placed across the car, and 
doors on the sides of the car for each seat, thus af- 
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fording easy facility for egress and ingress. The 
lower cars are suspended from the lower tracks, the 
wheels feline e to tha top of the car; the upper 
cars run upon the rails as upon other railways. Allthe 
cars are propelled by a succession of endless ropes, 
E, which are sustained at intervals by grooved 
wheels, F, that are fastened to the lower edge of 
the arm. The ropes wili run the distance of two 
squares, or a greater distance, if found practicable. 

The engines for propelling the ropes are placed 
under the sidewalk or in the cellars, putting in mo- 
tion a vertical shaft, G, to which the rope-propel- 
ling machinery is attached ; this machinery is 
simple, being two spur wheels, H, above two 
grooved ones that grasp the rope, so arranged by 
levers that the grooved wheels tighten at: the 


14 


rope in proportion to the weight drawn. Each 
engine will propel two ropes; if the ropes extend 
800 feet, the engines will be placed four squares 
apart. 

The machinery for attaching the oar to the rope 
is also simple, and so arranged as to prevent any 
shock at the etarting of the car; the rope is per- 
mitted to slip until the car has attained the momen- 
tum of thé rope. When started, the car will pro- 
ceed to the end of the railway without stopping, or 
requiring the attention of any one, acting automa- 
tically—releasing its hold upon one rope, seizing the 
next in succession unless it is stopped at the stations, 
being entirely under the control of the person who 


attends to the stopping and starting of the cars. It | 
of sending conductors with the į 


is proposed, inste 
cars, to have two persons at each station—one to 
atop and start the cars, the other to receive tickets; 
if it is found necessary, a conductor may be sent 
with each car, who can stop or start it at pleasure 
by pulling or releasing a cord pendant from the top 
of © car. 

Such isthe construction of the railway that the 
cars cannot be run off the tracks ; they are removed 
from one track to the other, at the ends of the road, 
bya siding Bay and in the same way may be re- 
moved at intermediate points, from track to track, 
or taken from the tracks, when necessary, and placed 
in depots. 

The streets are crossed by suspending the frames 
that support the tracks in the manner of a suspen- 
sion bridge. Should it be deemed proferable, the 
whole railway can be built in this way, and present 
a light and beautiful appearance; but should it be 
built supported by pillars, except at the crossing of 
the streets—as shown in the engraving—it would 
be, if properly and tastefully constructed, ornamen- 
tal instead of unsightly, occupying but little space, 
and in no way obstructing 


e light, or darkening 
the lower storeys of the houses. 


THE ROYAL CORNWALL POLYTECHNIC 
SOCIETY. 

The care and deliberation required in awarding 
prizes and 55 concerning the various 
artistic and mechanical productions exhibited at 
the Royal Cornwall Polytechnic Society’s late Ex- 
hibition at Falmouth have necessitated some delay 
in the issue of the list of awards. Among the ofi- 
cial list we find the following :— 

GaLr's METHOD or PROTECrmA GUNPOWDER — 
The judges highly approve of Mr. Gale's method of 
protecting gunpowder, and consider that if any 
means could be adopted to avoid so great an increase 
of bulk, it would become of great national impor- 
tance, and an invention that would unquestionably 
effect a great saving of life and property. The 
mixing and sifting is effected so easily that the 
judges consider it would not materi operate 
against its general use. They award it the first 
bronze medal. 

PrenTiog’s Gux Corton.—With reference to 
Prentice’s Gun Cotton, the judges think it right to 
mention that the e iments were tried under a 
disadvantage, from the fact that the holes were all 
of too great diameter for the specimem charges 
brought by the agent. The experiments were, 
however, considered satisfactory, and the powder of 
the cotton was thought to be quite equal to that of 
ordinary powder; aud as it possesses also the ad- 
vant: of being almost smokeless, the judges con- 
sider it deserving of a high testimonial from the 
society. Regarding it as a valuable application of 
an old invention to mining purposes, they award it 
the first bronze metal. ö 

Nokhxr's NITRO-GTVICRBRIXE.— The judges con- 
sider Mr. - Nobel's. Nitro- Glycerine a very valuable 
explosive agent, possessing enormous power, and, 
in addition, the t advantage of not exploding 
except when confined. The small space which it 
occupies, in proportion to its power, renders it 
necessary to drive only one hole for the removal of 
immense masses of rock, thereby effecting a great 
saving of labour. As far as they can judge, the in- 

crease of power, as compared with ordinary gun- 
powder, will enable it to be used at as small a cost. 
The judges eww a wrought-iron anvil, of about 
3 cwts., blown to pieces with a charge of less than 1 
oancein a f- inch hole, and with acharge of 4 lbs from 
40 to 50 tons of rock was completely scattered, and 
the surrounding rock rent in all direction. 


the same e 
much small 
awarding a first silver medal. 


Ox. rnb of the coal used in France is imported 
from England, Belgium, and Prussia. 
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ANSWEBS TO CORRBSPONDENTS. 


Our correspondents will observe the pruning knife ts 
often used on their communications: will they kindly 
spare us the trouble 


Ixventor.—If your invention can do all you say it is ca- 
pable of doing, it is indeed a great one, But how to 
advise you in the matter we know not. There is no 
association of the kind you note, and were any such ad- 
vertised we would think twice before we trusted it. 
Willingly would we send you instructions, did we know 
how: failing that, if you look at the matter in a mere 
mone light, keep your invention till better days come. 
You might advertise for some one willing to assist you, 
or endeavour to get acquainted with a speculative manu- 
facturer. Such, in several instances, have taken up in- 
ventions, and carried them through, to the profit of all 
concerned. 

APPBENTICB.—"' Practical Illustrations of Land and Marine 
Engines,” by N. P. Burgh, £2 2s. ; Spon, Bucklersbury ; 
Rules for Designing, Constructing, and Erecting Land 
and Marine Engines and Boilers," 43. 6d., same author 
and publisher; ‘‘Engineering Drawing,” (Armengaud 
and Le Blanc), 353, Spon; then there are Blunt and 
Stephenson's work, Clark on the Locomotive, and others. 
Send to Spon's. 16, Bucklersbury, and they will return 
you their excellent and valuable catalogue, which see 


further; and keep it by you also to show your friends,- 


We wish you well, and hope to hear of you as a first-class 
mechanic. Remember the school rhyme, beginaing, 
If at first you don’t succeed.” 

A. F.T. (Grahamston).—Of the two we prefer the former 
arrangement, which has the additional value of being 
ship-shape. We are glad you overhauled Mr. Wood- 
croft’s volumes, for you will have satisfied yourself as to 
the originality of your scheme ; with which. should you 
proccen claim also the second working. If you do not 
ntend to patent, we will be happy to illustrate the idea 
from your present sketch, you sending us a description 
of the other. We think you should persevere. 

Mops. Enxoixs.—Consult a cheap work on the engine; 
such as have been advertised ia: our columns. 


R. H. U.—Thanks. The has been answered 
privately by a correspondent 
IxguireR —W ill endeavour tosupply the information. There 


was nothing of the madman about him. 

W. SPARROW. —See back numbers. 

Ben Jonsox.—Five per cent., or a lump sum over 15 years 
at a certain estimated sale. It greatly depends om 
demand. 

J. HICKMAN, -A carries the Guide. Concerning the 
straight-edge, write to the advertiser. 

H. Le Noin.— Get Spoa’s catalogue, and select from a num- 
ber there. 

Peto.—Vol. IV., Holtespfi’s work has various arrange- 
ments in it. See Notes and Queries.” 

J. I W.—Answered by another. 

Wovus-es B. 80.— Send to secre at the University. He 
wilt te happy to send you the information. 

C. @..Seuthwell.—Many than. You wit think with us, 
there is no gaia im pursuing tho matter further. 

H. Buown.— Yow enn procure them by order, through any 
bookseller., The method was illustrated in previous num- 
bers. There is no offence. 

Davm.—Send to Mr. Parker, engineer, Lilford-road, Oam- 
berwell 


C. J. C.—A paper was read before the British Association 
on the subject, which, among others, will be published by 
Robert Hardwicke, 192, Piccadil'y ; write to them, ask- 
ing if it will be illustrated. The Engineer of Sept. 22 
has *‘ Modifications and Improvements in the Injeotor,” 
(illustrated)—it may suit gonr purpose; it is by the author 
of the aforesaid paper. To your second query: oer of 
Spon, Weale, or Lockwood. 

Macuima vi VAroRkIS. — You wort get it done for less. 
See " Notes and Queries.” 

PostcLata,—All about it in cha 3, voL iff, Nn: 
work by Spon, Bucklersbury. 


%% We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 
answer. A Subscriber” is no signature—we have them 
by the thousand; the same with Well-Wisher,” &. If 
they don’t like to see their own names paraded, use those 
of an ancient or any other man. 

Several letters remain over till next week for answer. 

herrers applying for information to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and manuscripts, as the Editor cannot under 
take toretura such as may be rejected. 


ANGLO- FRENCH ENGINEERING COMPRTITION.—The 
Graffenstaden Works, in Alsace, have obtained the 
contract for22 out of the46 locomotives for which the 
Baden Government recently invited tenders, the 
remaining 24 being taken by local Baden manu- 
facturers. The respective prices demanded were— 
by the French manufacturers, £1,800; by the 
Badeners, £2,228 168.; and by the English, 
£2,828 16s. each. 

ATLANTIC CABLE.—It is proposed that on the next 


It was | attempt to lay an Atlantic cable two separate ones 
computed that had the hole been less in diameter, | should be used. The shore ends bein 


secured at 


t would have been produced with a | Valentia and Newfoundland, the cables may be 
harge. They have much pleasure in | paid out simultaneously; when arriving at a certain 


point a splice may be made and the entire cable 
committed, to the deep. Had this course been 
adopted the late fatal disaster would have been 
avoided,—Notes aud Queries, 
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TO ADVERTISERS AND CORRES- 
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WORK IN THE FACTORY. 


HE fourth report of the Factory Commissioners, 

as they are termed, has been published, and 
shocking indeed are the disclosures it makes concern- 
ing the state of things in some of our most import- 
ant industries. It is the issuing of such reports 
that shows us how far back in civilization we still 
are, and the herculean task to be accomplished ere 
the healthy influence of Christianity—we may men- 
tion it as an element of success in a nation’s growth 
—can be felt throughout our insular home. 
Debauchery, selfishness, ignorance, and its brood of 
degradations hold high carnival in the land; and 
we do not know whom to blame most, the masters 
who employ and pay no heed either to tho moral or 
physical welfare of their workmen, or the workmen 
themselves. We learn yet again that a very old 
man is the Sheffield grinder at 42; and that he has 


lived a tidy life who struggles on to 361 The 
children, too, continue to be Hy neglected, 


according to the evidence given before the various. 
reporters. One little fellow of 14 had been at work 
at cutlery half his life, and he in evidence said, I 
don’t know of London, or of Queen Victoria, or if 
she is a woman, or takes care of the country.” 
Another one, asked concernin g the Queen, said, Have 
heard the name on it—cant tell what it means. 
She finds em money.” Another poor little chap 
„thinks there are about 32 pennies to half-a-crown. 
—that four times four is eight—that we have a 3 
(told it is a queen), they cali her the Princess 


15` 


ICTOBER 6, 1£65.] THE ENGLISH MECHANIC. - 


Alexandra. (Told she is married to the Queen's 
son), tbe Queen’s son is the Princess Alexandra; a 
princess is a man.” A boy aged 12, stated, “I 
don’t know anything about the Queen or England. 
Don't live in England. Think it is a country, but 
didn't know before. There are six days in a week.” 
And yet our missions to all of the world, ex- 
ceptin home, cost millions annually! It may be 
said this is not an engineering matter; perhaps not, 
but engineers and mechanics in general are men, and 
it is to men we speak. 

Referring to the grinders, the Commisioners point 
out that the adoption of a mechanical contrivance 
called a fan, would at very small expense be a 

tadvantage. They consider, as do we, that the 
injurious effects of night-work upon the constitu- 
tion, the habits, and morals of the young warrant a 
recommendation that legislation should prevent an 
person under the age of 18 being subjected to suc 
abour at night. The operation of the Factory Act 
should be extended to these trades, and the law 
carried into effect, even in small shops and honses 
where such avocations are pursued. A like pro- 
vision should be made in every trade, we care not 
what it may be, or where carried on. The tale from 
the seat of glass making, artificial flower making. 
needle making, and other trades in which female and 
youthful labour is required and used, is truly heart- 
rending, and cries aloud for help for the helpless. 
We who are so ready to cry shame when any act of 
an extra oppressive character is done in any other 
country, have reason to blush for pureelves. The 
population may be growing better as a whole, but 
we fancy much is left unrecorded through the super- 
refinement or laxity of the laws; certainly the reports 
from time to time issued like unto the one we arc 
now noticing, tend to give the lie to the oft-repeated 
statement that we are growing better as a nation. 
For one, we don't believe anything of the kind; 
wo believe that selfishness is more widespread now 
than ever it was in the history of the land, and that 
a cheap prees is daily accumulating the facts in 
proof. Nor will this lamentable state of things be 
altered until men seek for the reception of good in 
bestowing it on others, that simple ‘‘ doing as we 
would be done by,” which yet seems so very hard a 
task. At all hazards the youth of both sexes must 
be protected from selfish rapacity, and we hope to 
see the recommendations of the Factory Commis- 
sieners carried out without a day’s unnecessary 
delay. 


ON THE APPLICATION OF SPECTRUM 
ANALYSIS TO MICROSCOPICAL INVES- 
TIGATIONS.* 

By H. C. Sorsy, F.R.S. 
(Concluded from page 8.) 

Though in actual practice many other facts may 
turn up to render special modifications necessary, 
yet the following is the method I should adopt in 
examining a mark or stain supposed to be due to 
blood, assuming that only a small quantity was at 
my disposal. I should first cut off a portion of the 
material where not marked, and digest it iu four or 
five drops of water in a watch-glass, squeezing it 
with forceps, and moistening it over and over again. 

If the solution became coloured, I should introduce 

it into a cell and determine the character of the spec- 

trum, both in its natural state, and after having 
been acted on by the different reagents already 
mentioned. I should then add a very little blood 
to a few drops of water, and digest in that solution 

a small piece of the material, so as to make out 

whether it contained anything that acts on the 

colouring matter of blood. Having satisfied myself 
on these pointe, I should cut off a small bit of the 
stained portion, using from 1-10th to }th of an inch 
aquare, according to the character of the mark, and 
the amount of material at my disposal, and digest it 
in three or four drops of water in a watch glass. If 
the solution became well coloured, I should not 
squeeze the material so much as to detach many 
minute particles of foreign matter; but if there 
appeared to be very little colour present, I should 
dissolve from it all I could, and take care to waste 
as little solution as possible, and have no more than 
would properly fill the cell. Transferring the solu- 
tion to a cell about 3 inch long and {th inch in 
diameter, and having placed it horizontally in front 
of the slit, and left it a short time, so that the minute 
particles of eee matter might settle to the lower 
side of the tube, I should examine the spectrum, and 
carefully note the exact position and general cha- 
racters of the absorption-bands, if the solution were 
too strong, dilating it until they were well seen. If 
the spectrum were like No. 2, I should feel nearly 
sure that the mark was due to blood ; and, if it had 


# Extracted from the Quarterly Journal of Science, 


been kept dry in a town, I should also conclude that 
it was nearly fresh. If it were as No. 4, I should 
feel inclined to believe that it had been exposed to 
the air fcr some time; but, unfortunately, the cha- 
racter of the atmosphere makes so much difference 
that no rule can be given. If, however, in any par- 
ticular instance a knowledge of the length of time 
that had elapsed since the blood was fresh were of 
importance, a more definite opinion might be formed 
after a few days’ experiment with fresh blood, keep- 
ing it, if possible, under the same conditions, and 
using the same material as in the case in question. 
If the spectrum obtained was like No. 4, I should 
add ammonia in excess, so as to obtain one like No. 
5, and afterwards add citric acid in excess, so as to 
see spectrum No. 7. Then adding excess of ammonia 
and a small quantity of protosulphate of iron, stirring 
it to dissolve all the oxide, but not so much as to 
peroxidize and make the solution so yellow that it 
would not transmit the green, the spectrum No. 8 
would be well seen, even when a very small quantity 
of blood had been present. If plenty of material 
remained, I should take another portion, dissolve the 
blood from it, add citrate of ammonia, taking great 
care that the solution was never acid, and then 
deoxidize by means of a little protosulphate of iron, 
so as to obtain No. 6; and I should also mount a dry 
specimen on glass, to keep as a permanent proof. If 
all the characteristic results followed, I think no one 
could hesitate in giving evidence that the mark was 
blood; though, of course, these facts alone would 
not decide whether or not it was human—if possible, 
that must be accomplished by other means, or a con- 
clusion formed from other considerations. 

If the quantity dissulved out at first gave a very 
faint spectrum, it would be well not to attempt to 
see the spectra Nos. 5, 6, and 7, but to act on the 
solution with citric acid, filtering, if requisite, and 
then to add ammonia and protosulphate of iron, so 
as to obtain No 8. The material itself might also 
have so acted on the blood that no other spectrum 
could be seen. It is, however, so characteristic, 
that, even then, one could scarcely hesitate in 
deciding that the stain was due to blood. 

If the material had evidently been washed, so 
that no spectrum could be obtained from a simple 
solution, having first ascertained what effect citric 
acid has on the dye, I should digest a stained por- 
tion in a solution of Ard or }th of a grain of citric 
acid in afew drops of water, so as not to have more 
liquid than will fill the cell. filter, if requisite, add 
excess of ammonia, and tben protosulphate of iron. 
Unless very thoroughly washed out whilst the blood 
was quite fresh, no mere washing with hot or cold 
water without brushing or other mechanical means 
being adopted to dislodge the minute insoluble 
particles, will so completely remove the stain that 
it could not be detected in this manner; except, 
indeed, any of those foreign substances be present 
which precipitate the colouring-matter in a form 
insoluble in citric acid and ammonia. 

Supposing a clear coloured solution be obtained, 
which gives a different spectrum or set of spectra to 
those characteristic of blood, it might be desirable 
to ascertain the nature of the substance to which 
they were really due. I have already described the 
spectra of a few colouring-matters, but in all cases 
I strongly recommend the study of the spectra of 
any substances likely to occur in any particular in- 
stance. Even if bleod has been detected, this would 
also be desirable, since an opinion could then be 
given with more confidence. 

My conclusion is that, even in cases where the 
usual tests would fail, the detection of minute traces 
of blood need not in general be a weak point in the 
evidence of crime. Having proved it to be present, 
the question of its having beet human or not must 
be decided by other considerations; and thus as a 
positive proof the evidence may be equivocal: but 
if a stain supposed to be due to blood, which, if it 
were, would certainly give the characteristic spectra, 
fail to do so, the negative evidence would be 
decisive. 

It is, of course, at first, always difficult to know 
to what subjects a new form of apparatus may be 
usefully applied; but I trust that the facts I have 
described will suffice to prove that, for so simple an 
addition, the resources of the microscope as an in- 
strument of research are greatly increased by our 
being able to use it also as a spectroscope. 


We learn that Count Castracane, at Rome, has 
employed a monochromatic light for the microscope 
with excellent effect, and has found by experiment 
that greenish blue is the tint most favourable for 
observing extremely delicate organization—such as 
the pleurosigma angulatum ; the lens required is of 
less power than when white light is employed. 
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LETTERS TO THE EDITCE 


[We do not hold ourselves responsible for the opinions of 
our correspondents. } 


Sir, —I observed a curious-looking contrivance on a 
steamboat on the Rhine. Each crank was in two parts, set 
at an angle of about 40° to each other, and connected By a 
thick strap or link of brass, with three slots in it; the links 
were about 6 or 8 inches long. Can any of your readers 
explain this? (The engines seemed to be high and low 
pressure.) 

In reply to “ William Taylor,” I from Holtsa pffel, 
page 1,404, (using the pruning-knife here and there) Every 
coat of varnish or colour is dried by placing the objecs 
in a stove, heated by flues to a temperature as high as can 
safely be employed without injuring the articles, or causing 
the varnish toblister or run. The colours for ornamental 
works are ground in linseed oil or tarpentine, and mixed 
with copal or animé varaish for working. 

Metal works are cleaned with turpentine. Ivory black is 
mixed with dark animé varnish for the ground of black 
works, and three or four coats of japan are applied. 

Can any of your readers tell me the pr.ce of a good, 
stroug, plain siide-rest fur a 6 inch iathe for metal work. 

O. Swerr. 

South Lodge, Kilburn Priory, St. John's wood, N.W. 


Sir,—I regret that Mr. Merritt should consiler the two 
chucks so much alike that I was needlessly occupying your 
columns by sending the description I did. 

If, however, as he thinks they are near'y identical, I can 
assure him that the one I eent is described in Holtaapffel’s 
catalogue, 1853, item No. 1557. 

Tomas, A. Corchzrr. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


TELEGRAPH BeLt.—How can I construct a telegraph 
bell to be worked by a single wire from one house to ano- 
ther. and will the same wire do for return signals ?— WI. 
JENKIN. 

Patent INDIA-RUBBER DEecKLE STRAPS. —Ts there a com- 
position for, or method of, splicing these, «r stopping them 
trom cracking !—~JouN Sutton (Paper-mak er). 

BesskMaR STEEL TooLs.—Where can I get a best-tem- 
pered graviug tool for cutting pearl? Does any one 
make and supply gravers made trom Bessemer steel ?— 
Comros. 

Boiter PLATE. — What thickness of plate should I use- 
for a boiler 4 feet by 1 foot, to bear a pressure of 80 ld. 
per square inch—and the rule?—R. E. ME LLoR. 

Ecce ,stLic Cauck.—How can I make such for amateur 
How to adapt overhead motion to ordinary 5-iuch iron 
bed lathe (for drilling and cutting grooves with cutters) ?— 
PETO. 

RavumKogr CoiL.—Will Mr. Parkinson give me size cf 
bobbin for this coil ?—J. JoHNso*. [NO room to insert 
description if obtained. Send privately to the gentleman. 
Ep. E.M. 

CEM isa —Wanted : a transparent cement for g'ass, such. 
as used by opticians ?—R. W. 

STRENGTH op Rorg3.—Presuming the breaking straiu cf 
4-inch rope to be 51 tons, the same being used as a pui- 
chase with a double and treble block there being six parts 
of the rope—what is the maximum weight!—W. P. 
Ginns. 

Gas PoRIT Ik. — How have I such a heavy pressure on. 
mine? I have no exhauster. Whatis the best rem dy ?— 
VESTA. 

Piston Heap.—What substance had I best employ in. 
making a piston-head to act ina cylinder i inch in bore, 
so as to keep it perfectly fluid tight—the pistun having 
to lift a weight of 8 lbs, — DELTA, 

HARDENING SPRINGS.—How can I harden wagon springs ?: 
— H. sur. 

ELxC TRI CLocx.— Will A. Watson (Leeds) tell me, 
is there a book extant giving a full account of the clock 
he mentions W. T. W. 

Col oRI sG FLuip.—The names of diferent substances. 
forming different colours, when dissolved in spirits of wine, 
or prepared any other way, or such as used by ca:ico 
printers —or the name and price of a book on the subject? 
—JOHN CLYD 

Paper Bac Macuingry.—Who is the maker of these 
machines? or, where are they to be had ?—J. H. B 

Boiter.—\What size of boiler is necessary to work an. 
engine consis ing of cylinder, 6 inch stroke, 2) inch 
diameter, with top and bottom cap, piston, slide bex, and 
valve? Itis required to drive à foot lathe. —MacHina Vi 
VaPoris. 

ELECTR» LOGY.—How can I electrotype steel or fron with 
copper, silver, or gold—the battery and power !—Kxon- 
STICK 

ECCENTRIC SnEAV8.—How best to mark off an eccentric. 
sheave the angular line of advance, so it can be placed 
on the shaft in proper position at once? also, how to find 
the lap and lead of the slide valve ? — ECCENTRIC. 

screw.—How is the screw cut in the wheel of an ec-. 
centric chuck for a tangent to work in ?—W. G. P. 

Microscorg.—How to construct a cheap and powerful 
microscope—giving glasses.—Jas. A. HARVEY. 


LATHE CENTRES. 


Sir,—In tool shops the centres are all turned to an angle 
of 90 degrees. Tnox As JACKSUN- 


Sir.—The proper angles for the centres of an iron 
turning lathe are, for very lasge work, DU? ; for generat, 
do, 80°; and for light, 70%. On no condition have your 
centre over 90°. WM. unt Dx. 


Albion Works, Paisley. 
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Sir,—In answer to “ Systentatic,” I believe 45° is the 
best angle for lathe centres. 

„J. Patta” should try the recipe given by Mr, Babbage, 
viz :— 

Scratch a cross on one side of the glass ; next fix a centre 
punch in a vice with the point upwards ; then get some 
one to bold the glass, so that the point of the centre- 
punch touches the centre of the cross; take another centre 
punch, and hold it exactly over the point of the lower one ; 
give it a smart blow, and a perfectly round hole will be 
the result, Cons-PULLEY. 


BOILER PRESSURE. 


Sir,—In answer to J. Soundle,” in No. 25, he would 
have a pressure of 11} pound per square inch, or a pressure 
of 9,720 on the entire surface of the boiler, The size of the 


tube making no difference, aĝ tube will exert the same 
pressure as a 3 inch tube. 


FURNACE BARS, 


Sir,—No ene having answered Steam Mill“ question 
aboat furnace bars, I send a rough sketch of one I put in 


3˙.—0 


R. E. MELLOR. 


about 3 years ago, and now to all appearance they are as’ 


good as when first cast; the cnrrent of air through them 
keeps them quite cool, and they may be made and used by 
anybody. The space between bars J. Tuomas Jackson, 


VARNISHING WOOD. 

Sir,—In reply to Diamond,” I will endeavour to in- 
stract him about wood before varnishing. Supposing it is 
deal for instance (or any other wood), he should first 
1 top it with putty coloured to match wood; then rub off 
rough edges of stopping, and make some glue with strong 
size (2 Ibs. of glue to one gallon of water); from which, 
after boiling, take some out into a paint pan, and let it 
get half cold—that ls, until it begins to thicken; then 
apply it to the wood with a pound brush. Let the size get 
dry,.and varnish with one or two coats, If sized twice, 
the gloss will be richer. This is the plan I have used most 
successfully. 8. R. 


WINTER'S HLECTRICAL MAOHINE 
_Sir,—In answer to ‘Rouud Head,” I received a very 
clear description of Winter’s electrical machine from Mr, 
Hart, having written to him privately asking him to com- 
municate either through THs EnoLisu Mumonawioc, or 
privately ; he did the latter in a most obliging manner, and 
I have no doubt if be sees Round Head's” letter he will 
getan answer. Should anything prevent, I shall be most 
happy to send a drawing and description. 

F. T. PARKINSON, 


Ashton Villa, St. Mark’s, Cheltenham. 


STEAM PORTS. 

Sir, —If Mr. Jamieson arranges one cylinder to work with 
the ordinary slide valve, and the other with Worthington’s 
steam valve, he will then have the steam on the same 
side of both when one valve is up, and the other 


e 
down, A glance at the enclosed sketch will shew the 
FIG. 


Fia.t. FI. 2. 


action of the Worthington steam valve. 
the valve with one port open to steam, and the other to 
exhaust ; fig 2 is the valve face ; fig 3 the valve seat. 

M. J. 


MAKING PRINTER'S INKS. 

Sir, — In answer to “Nemo,” Leeds, the following may 
prove useful to him :—Grind the colours with printers 
varnish and dryers to the thickness required, Any shade 
may be produced by mixing the following colours: Red: 
to pale vermillion add carmine, Bright e blue ultra- 
mine, d bronze blue, Chinese (7) o make black 
ink for printing, take linseed oil, and heat in & proper 

1 i¢ begins to boil; then remove it from the fire, 
and kindle the vapour. Allow it to burn until it becomes 
stringy—then add gradually, to every quart, 1 Ib. black 
resin (which dissolve and add cautiously), and 4i0s, dry 
brown soap shavings. Set the mixture on the fire, and 
stir it until combination is complete. Next, put into 

a suitable vessel 1 oz. finely-ground indigo, 1 oz. fine 
Prussian blue, and 18 oz. fine lamp black for every pound 
of resin employed ; pour the liquid on the colours, well 
mix, and then grind in a mill. . NEWTON. 
B. Mf hope Nemo“ now understands the matter.— ED, 


HOT WATER PIPES. 
, Bir, —In answer to“ Ironmonger,” in greenhouses, con- 
servatories, and such like buildings, where the temperature 
required to be kept at about 6), divide the cubic measure. 


Fig 1 is a view of 
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ment by 90, it will give the required quantity of pipes ; if 
for forcing houses, where it is desirable to k the tem- 
perature in the eoldest weather at 70° to 75°, divide the 
cubie measurement by 20, to obtain the number of feet of 
4 inch pipe, but if the pipes are to be 3 inches, add one 
third to this quantity; if 2 inch pipes are used, double the 
length of 4 inch pipes, As for boiler, I think be will find the 
saddle back the THOMAS JACKSON. 

[See also Weale’s t Rudimentary Treatise on Warming 
and Ventilating,” 2s. ] 


SLAG FOR POLISHING. 
Sir.— Iron slag, p as described in No. 26, has long 
been used in Scotland for polishing steel. GAMMA. 


DOUBLE PHOTOGRAPHS. 

Sir,— Respecting the Double Photograph. — The great 
secret is this, viz :—That you e one half only of your 
sensitized plate at once ; which is readily acoomplished by 
a moveable shutter, which any of your readers may easily 
construct from the accompanying diagram, 
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å, B, C, D, isa light wooden frame made to fit tightiy 
inside the camera just in front of the dark slide, Inside 
this frame is a groove in which the wooden shutter, E, 
slides backwards and forwards from the side B, D, to the 
side A, C, or vice versa, thus alternately exposing the right 
and left hand side of thesensitis@i plate. Thus, when you 
have exposed the left hand side of your plate for a sifting 
picture, you remove your dark slide for a second, whilst 
you the shutter E to the other side of the shutter- 
frame. Replace your dark slide, and take a standing, or 
any other picture, on the right hand side of your plate. 
Care must be taken to have the shutter extend exactly to 
the centre of the frame, and to have an immoveable 
object, such as a table, &c., form the middle of the picture. 

e shutter must be blackened with a mixture of lamp- 
black and water to prevent reflection. R. B. Wao. 


DISK OH UOK. 
Sir.—I send you a slight sketch and a description of a 
“disk chuck,” asked for by one of your correspondents. 
Pe 
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A isa ni chuck having a screw H fixed in its centre, 
80 that it will turn correctly in the lathe. B is a cone with 
a hole drilled through its centre, and made to fit the screw 
H, but go that it will slide along it, not screw. C is a small 
nut, D is a kind of cup which also slides along the screws 
H. E is a washer, and F is a nut. 

To use the chuck :—Put on the disk K, slide up the cone 
B till it centres it truly, then lightly screw up the nut C, 
just sufficient to hold B in its place and no more. 

Next, slide up the cup D till it presses against the disk 
K, put on the washer E, and screw up the nut F tightly. 
when you will find or work held Bo 

Mind the cone B nothing to do with the holding the 
work, ita duty being merely to fix it truly central, 

: An AMATEUR TURNES, 


COPPER WIRE. 
Bir, —Y our invaluable correspondent, “G. F. Winiams, “ 
in the plentitude of his information, must be careful lest 
unwittingly he shonld mislead some of the innumerable 
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querists who make known their wants, &c., throagh the 
medium of your valuable journal. 

I would respectfully ask “G. P, W.“ if he can furnish me 
with the diameter of the No. 35” copper wire which mea- 
sures about one mile to a pound (when covered with silk, I 
presume)? And if unable to do that, will he kindly inform 
me what gauge he uses to get at the number — If the B. W. 
G., he is certainly in an error, as No. 35, according to the 
Birmingham gauge, will not measure 1,500 yards to the 
pound uncovered, and a pound covered with silk weuld be 
at least 100 less than that; nor do I know of any 
gauge in use at the present time which would give one mile 
(about) of No. 35, copper wire to the pound. A size finer, 
or No. 36, would not be a mile to the pound by a tolerable 
stretch. 

If, however, your correspondent's friend. Mr: S. Scrace, 
Salford, can furnish good copper wire well covered with 
silk measuring about one mile tothe pound, (no matter 
what number he calls it, the length is the test, and that is 
regulated by the diameter) his covering apparatus need 
never be idle, if he can supply it at 12s. 6d. per lb., since 
there are large consumers in London whe would take it by 
the cwt. at such a price. 

The fact of the matter is, a pound of Soppar Wire af Bigh 
conductivity drawn to measure one mile, together with the 
silk requisite for covering it efficiently would cost more than 
the money, consequently the tedlous and very nice, and I 
may say delicate process of covering, and winding so fine a 
wire would have to be done for nothing; and the covering 
of such wire, I may add, is a process requiring very nicely 
adjustedand expensive machinery. 8. TAYLOR, 


A SIMPLE FURNACE. 

Sir,—In reply to Amateur Mechanic.“ I call his atten- 
tion to the following simple furnace, which will cost him 
little or nothing to construct. I describe it for the benefit 
of all English mechanics, readers of your invaluable 
journal. two sound flower pots, one about 12 in. 
high, the other 9; the larger one should have holes along the 
side near the bottom in addition to the one in the centre of 
the bottom ; one of these willdo for the blast hole. The 
hole in the bottom, of each must be carefully knocked out 
toa circle of 4 inches diameter. Proceed to bindthem round 
with iron wire, as they will crack with the heat, then choose 
the place in which you purpose ing the furnace, and 
lay two bricks parallel to each other four inches apart ; on 
these place the larger pot, and pat the smaller one on it, 
keeping them about an inch apart with sand rammed tight. 
To prevent the same running out at the bottom, make a 
ring of tin with a hole for the blast, Some short pieces of 
thick iron wire will do for the farnace's fire bars; now 
bank the farnace well up with earth, and it will be com- 
plete. Ooke and charcoal mixed is the best fuel, but if 
not to hand coal will do. When the fire has burnt brightly 
place the crucible in it and cover it with coke or coal. Ten 
minutes blowing with the kitchen bellows will melt brass. 

diagrams : 


I append 
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A, ash-pit; B, hole for blast; C and D, flower- pots; 


E, E, earth banked up. 
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A, ash-pit ; B, air- chamber; O, C, C. C, sand between 
pots ; D, body of furnace: E, E, blast pipe ; G, bellows: H, 
fire bars, EDWARD McGURK. 

WATER AND SPIRIT GAUGE REGULATORS, 

Sir,—The water gauge regulator mentioned by Under. 
bands“ may be made as follows —Obtain a piece of glass 
tubing say $” diam. x 6“ long, cement on the two ends 
brass caps; a small holé should be perforated in one of these 
Gaps, i, order to allow à thin rod or bar of metai to side 
backwards and forwards within the cylinder, 80 as to 
form contact between the two ca ends when necessary. 
Next filt with water and attarh the two ca ends 
tively to the two ends of secondary wire. This instrament 
acts as a second channel, or shunt for the current to travel. 
By withdrawing the bar from the glass tube the shock is 
increased, when pressed in diminished, because when 
pressed in the shunt is shortened and less resistant than 
the human body, allowing a greater proportion of current 
to pass by this channel, thus lessening or leaving a 
samiler portion available for giving shocks. 

A decomposition of the water in the glass tube will gra- 
dually take place, causing bubbles of gasto be liberated, 
consequently the water should be replenished occasionally 
for this purpose one of the brass caps should be made to 
unscrew when required. 

Spirit regulators are often used for the purpose indicated 
by ‘ Underbands.” Inthe!r construction they are essential 
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the same as the one I have described, with this differenc 
the tube is filled with spirits of wine, and one end attach 
to one of the secondary wire and the other to the party 
undergoing the shock. 

The action of this kind of regulator is the reverse of that 
of the water gauge. Spirits of wine, it is well known, offers 
an immense resistance to the passage of a current of elec- 
tricity ; the shock is therefore in this case reduced by with- 
drawing the bar, causing the current to pass through a 
greater portion of the resisting fluid, thus weakening it be- 
fore arriving at the party receiving the shock, and by the 
same reasoning the shock is increased by pressing the bar 


in. 
Earthenware pots can be purchased for a very few pence, 
at almost any electrical instrument maker; the name of 


several have been given in previous numbers. 
- Epwiw Furzs, 
CODAE 


PLATINUM BRONZE, 

WSir,—After failing (in a large city) to get platinum 
bronze, I dissolved platinum wire in nitromuriatic acid, 
heating and evaporating to dryness, getting an orange 
residue, On adding water to this, a deep yellow solution 
resulted; brushing clean brass with it, as Electra“ 
directs, some parts were jet, some grey, and, by the time 
the moisture had gone off, so also had both black and grey. 
There was a clean coat of platinum left only. I tried it 
with and without heat, washing, &c, with no better 
result. 

By any friend pointing out faults in my manipulation 
will much oblige GaMMa, 


AMMONIA ENGINE. 

Sir,—On referring to No. 26 of Tne ENGLISH MECHANIC, 
I see that your correspondent, Edward Payne, wishes for 
further information concerning Telliers ammonia engine. 

I am informed by a gentleman who has recently returned 
from the Continent that the invention mentioned in No. 1 
of Tus ENGLISH Mec#anic has been abandoned, and has 
so far proved a failure ; but so far from the idea of using 
ammoniacal gas as a motive power being an impossibility, I 
am glad to inform you that in the course of a few days we 
shall have brought before the public an ammonia engine 
which has recently been patented in this country, and also 
on the continent, of which a model was shown at work to 
several witnesses in May, 1864, aud had been explained to 
several gentlemen in the Feb. of the same year (which is 
previous to Mr. Tellier’s invention), and which I have no 
doubt will prove a powerful rival to steam. 

If Edward Payne will be good enough to forward his 
address to M. Van Waegenberch, 18, East Parade, New- 
castle-on-Tyne, who is the original inventor of the am- 
monia engine, he will receive full information on the sub- 
ject, which I have no doubt will prove of interest to him 
as well as to many others. N. H, 


LATHE CENTRES, 

Sir,—For the information supplied to me by your kind 
correspondent, J. M., respecting Lathe Centres, I certainly 
feel greatly obliged to him. If some of your correspondents, 
perhaps, J. M., cou'd inform me howto fix and turn 
on a lathe, the journals of a crank shaft, it would oblige. It 
is of cast-iron, there are three journals one on each side of 
the shaft, and the other on the crank, the radius of the 
crank is 1ft. 6 in. The length of the shaft is about 3 feet. 

SYSTEMATIC. 


J. SOUNDLE'S QUESTION. 

Sir,—Your correspondent, ‘J. Soundle,” must have 
been somewhat perplexed at having two such different an- 
swers to his ry as appeared in No. 27, from J. Now- 
ton“ and “X.Y. Z; but, notwithstanding the discre- 
pancy existing between their two calculations, both of 
them are right. The blunder originated in the vagueness 
of J. Soundle’s” question. He does not say whether his 
24-feet tube is square or cylindrical. ‘‘J. Newton” as- 
gumes it to bethe former, and X. FT. Z.“ the latter 
hence the discrepancy. 

Your compositor has also omitted to place the decimal 
point before the flgures 3841 in X. Y. Z's letter, which 
would mislead any one not acquainted with the weight of 
water, W. G. W. 


DRILLING GLAS8. l 

Sir,—The best and safest method of drilling glass is 
use a brooch. No spear-pointed drill can be tempered 
hard enough not to bre ak. The brooch can either be used 
as a drill with a bow, or by the hand. It should beselected 
of such a bore that it will make a hole of the required 
size, at about one inch from the end. It should be broken 
off sharp with a pair of plyers, at about an inch and a half, 
and when thesharp edges are blunted by drilling a fresh 
end should be made by breaking off an eighth of an inch, 
and so on, until the hole is bored. It is always desirable 
to drill from both sides, as it prevents the g ass from break- 
ing; drill lightly. Fine emery and oil, [think a better 
lubricator than tarps. Titornr Twisr. 


PERPETUAL MOTION. 
We have received some dozen letters on perpetual 
motion, to which we cannot give space; we have room 
only for what can be of value to our readers. 


FURNACE BARS. 
„Steam Mills” to ‘J. 8’’—Please add H. Pritchard, 
Lower Regentstreet, Hinkley, aai 


A PROSPECTUS has been issued by the committee 
of the Manchester District Art Workmen's Associa- 
tion. announcing that it is their intention to hold an 
exhibition of arts and munufactures early next 


year. 


THE MATERIAL IN IRON SHIPS." 
By Messrs. T. Tate and W. FATRBAIRN. 


A paper, jointly contributed by these gentlemen 
on The strength of material considered in relation 
to the construction of iron shipo excited consider- 
ablo attentiom. It was of a highly technical cha- 
racter, but its conclusions are of considerable import- 
ance. Tn the paper the quality of iron was 
estimated by the work expended in the ultimate 
elongation of a bar one foot long and ene square inch 
in section. This work or dynamic effect, gave a 
com tive measure of the powers of resistance of 
different kinds of material to a strain of the nature 
of impact. The values of this modulus or co-effi- 
cient of dynamic resistance, determined by Dr. 
Fairbairn's experiments for different plates or bars 
of iron, showed that the resistance of thick. plates 
to rupture was about 2} times that of thin plates, that 
the resistance of thick plates are about one-tenth 
greater than that of the Low Moor iron plates A, 
and that the resistance of these latter plates was 
one-half greater than that of the rolled plates D. 
Similarly the work expended in the deflection of a 
bar, supported at its extremities by a force applied 
to its centre, might be taken as the modulus of 
dynamic resistance to a force of impact tending to 
produce transverse rupture. The next section of 
the paper gave the mazimum transverse strain pro- 
duced on a ship when the load was unequally dis- 
tributed. The point of maximum strain was not 
always at the centre of the ship, as many practical 
men assumed. ‘I'he third section of the paper gave 
the value of the moment of inertia for different ele- 
mentary sections of material. Section four gave a 
certain simple general analytical expression for the 
moment of inertia of complex sections of girders, 
such as that of an iron ship. The distribution of 
the material, so that the beam might have the greatest 
strength, was next investigated; and the formula 
applied to the section of one of our most approved 
iron ships showed that the upper portion of the 
ship should be atout one-half stronger than it was 
in order to have a proper distribution of the material. 
Section five treated of the penetration of iron armour- 
pos by flat-faced tempered steel shot. The fol- 
owing formula, derived from Dr. Fairbairn's expe- 
riments upon punching, was given. The work re- 
quisite to penetrate a plate varied as the square of 
its thickness, multiplied by the radius of the shot, 
or VS Or tz. The constart of this formula, 
deduced from the experiments with ordnance. might 
be taken as 24400. It was shown from this formula 
that a 100lb. steel shot, five inches diameter, with a 
velocity of 1,200 feet per second, would completely 
perforate an armour plate exceeding five inches in 
thickness. 


ON THE CAUSE OF THE VIOLENCE OC- 
CASIONALLY ATTENDING THE EXPLO- 
SION OF STEAM-BOILERS. 

(Concluded from page 3.) 

Asa visible force steam cannot be said to exist. 
It is the name only for an effect produced in certain 
atmospheres by the operation of heat. In other 
words, steam is water and heat together—simply 
water and heat. If this heat could be conveyed as 
effectually into the same situation by any other 
means, the same results might be expected to follow, 
viz., the expansion of air into force or pressure. 
The brothers Montgolfier inflated a large balloon 
simply by ateriak the nature of the atmospheres 
within by the application of heat, and a force was 
attained which lifted themselves and their huge 
apparatus up to a great elevation. 

he force which resulted in this case was probably 
greater than could have been obtained from steam 
machinery, as in all attempts to accomplish aerial 
navigation by the force of steam the weight has 
exceeded the power. So that it is apparent that 

great mechanical results may be attained by a 

trifling variation of the specific gravities of bodies, 

and that this may lead to results which cannot be 
arrived at by the employment of absolute forces 
developed by other means. 

It is worthy of being borne in mind that water 
cannot be 5 by heat. At all the stages 
of evaporation through which it passes it is nor- 
mally present and has assumed no new qualities 
whatever. Many other bodies besides water possess 
the property of undergoing an entire change in a 
pearance without losing any of their original diali. 
ties or assuming new ones. Resin, for instance; in 
its natural state or ground down into powder is 
different only in the singular variation of ooleur 
which results upon its being reduced from one 
state tothe other. This is the case also with glass 


© Read in Mechanical Section, British Association. 


and several other bodies. Each of these substances 
may be made to resume their natural features by a 
process of reconversion effected by heat. In thei: 
usual state they have an approximate smoothness 
and solidity, and when pulverized they resemble one 
another more closely in opacity and colour. But 
the most important illustration perhaps of this part- 
ing with, and re- assumption of the natural properties 
of bodies is that exemplified in the conversion of 
water into steam, and the reconversion of steam into ` 
water. Whatever may be the nature of the change 
caused in amass of water by its absorption of heat 
or the panan of heat through it escaping at its aur- 
face in the form of bubbles, it is held to be imprac- 
ticable to reduce steam to water again without the 
absence of heat. Now it is commonly known that a 
quantity of water placed under the receiver of an 
air pump will, as the extaust is carried on, appear to 
evaporate with great violence. The resemblanoe to 
the phenomena observed in the generation of steam 
is in this case very marked and singular. The 
water will appear to have become condensed on the 
inner surfaces of the dome, and the vessel contain- 
ing the water may be entirely mapana by continuing 
the process. The infinence of heat in producing 
steam is scarcely yet rendered sufficiently intelligible 
to lead to any opinion more reasonable than that it 
must be taken away to re-establish those conditions 
which it had apparently Cange The tendenoy 
of heat applied te the bottom of a boiler containing 
water is to pass through the metal and the mass of 
water, and out again through the upper surface of 
the metal into the air. It is curious that the manner 
in which heat should be conveyed through water is 
in the form of cellular spheres. Certain particles of 
water cohere so firmly round an increment of heat 
and in such order that they effectually prevent its 
assuming any other form but a spherical one, and 
this minute ascending globe presenting arches on all 
sides to the pressures by which it is encompassed 
rises unhurt through a mass of any quantity. Similar 
results may be witnessed in cellular globes formed 
without heat, some of which although presenting a 
large area to the preasure of the atmosphere, and 
being only 1-10,000th of gn inch in thickness, re- 
tain the form of a globe until their contents become 
decomposed and eventually decompose the substance 
of which the spheres themselves are formed. 

It could be fairly assumed that if any force ex- 
panding equally, and in all directions from a point, 
could be introduced within one of these spheres, 
unless the elements of tho force were liable to de- 
compose the medium wi:hin which the expansion 
occurred, would always retain the form of a globe; 
but, as a proof of the variable expansion of steam, 
it may be remarked that heat begins to ascend 
through water in forms representing the sections of. 
a cone. It is not uncommon to observe innumer- 
able bubbles floating about on the surface of boiling 
water, some of which retain their shape for several 
seconds, during which time they have a motion. 
through space of twenty or thirty times their 
diameters. The cause of this motion is very singu- 
lar, because it proves that at times heat can disturb 
a great quantity or weight of water by the simple 
act of rising through it—whereas, it is commonly 
supposed that its levity is so great, that it would 
have no more effect upon the water than a balloon . 
would have upon the atmosphere in ascending 
through it. When these globnies of heat explode, 
the heat they had contained becomes diffused over a 
larger area, by taking up new situations in the smal- 
ler interstices, between the gases which sre above 
the water line inthe boiler. In proportion, as the 
temperature of the steam space increases, the gases 
expand, and the interstices between them become 
diminished in size. Thus the heat is gradually 
forced within limits which continue to grow less and 
leas until such forces of compression and resistance 
are reached between it and the water and material of 
the boiler, that the generation of more steam must 
be arrested, or the boiler must necessarily give way. 
When it is considered how great the difference won 
be in the size of a globule of heat when bound b 
and liberated from the pressure of the mass through 
which it has to ascend to become operative as force, 
It ie rather astonishing that a greater number of 
boiler explosions do not occur. 

Yet, probably, there are not many cases where 
the force of the steam, at the moment of an explo- 
sion, has ever 5 the measure oi the 
resistance of the boiler, and, as already observed, it 
is not where the steam has reached any un- 
usual pressure that we are to look for 
the necessary explosion of boilers. Mr. D. R. Clark, 
a gentleman who appears to have given some atten- 
tion to the subject of boiler explosion, stated a few 
years since when the subject was inviting very 
gerious attention, that the percussive force of the 
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steam suddenly disengaged from the heated water 
in a boiler acting against the materi] of the boiler, 
could not be adduced in explanation, and as the 
cause of the peculiar violence ef the result of the 
explosion. Mr. Clark considered that the sudden 
dispersion and projection of the water in the boiler 
against the boundary surfaces of the boiler was the 
cause of this violence, the dispersion being caused 
by. the momentary generation of steam throughout 
the mass of the water, and its efforts to escape. It 
was alleged by the same writer that the steam carried 
the water before it, and that the combined momen- 
tum of the steam and the water carried them like 
ehot through and amongst the bounding surfuces, 
and deformed or shattered them in a manner not to 
be accounted for by single overpressure, or by simple 
momentum of steam. This forms one of the more 
ingenious but illogical explanations offered concerning 
violent boiler explosions. Whoever has witnessed the 
ascension of heat through water must have noticed 
that it is absolutely impossible for a single globule 
of heat to leave the water line, Nothing but the 
heat is suffered to get free, and this carries only in- 
crease of temperature to the steam space. Moreover, 
a spherical body can never impart velocity to a 
liquid. <A shot discharged vertically into a vessel 
containing water will flatten, and in sinking cause a 
rive at the circumference of the vessel in proportion 
to the quantity of water it has displaced, whereas if 
it were true that heut or steam could project water 
against the inner surfaces of a boiler, the shot should 
carry a column of water through the vessel that 
held it. It is probably more obvious that a body 
not capable of holding water upon its surface cannot 
project it with force, but rather pushes through it, 
and suffers the water to subside about it. Thus this 
eannut reasonably be alleged as a sufficient cause for 
the occasional violence of the explosion of boilers. 
But supposing that in the generation of steam the 
decomposition of water proceeds eo far that oue of 
its constituent gases is disengaged, and the other re- 
tained, we then reach conditions favourable to this 
violence. It would perhaps be well worthy of ex- 
t to ascertain how far some preparation 
oapable of rapidly abs orhing oxygen would not pre- 
vent boiler incrustations, because oxygen is so dense 
that it may be poured from one vessel to another in 
the open air, while hydrogen will cause a weighted 
te ascend. It is probably therefore that they 
do not operate together in what is called steam 
power, bur. that the lighter gas only is set free. If 
h | hydrogen be brought in contact with air an 
explosion is inevitable, and this fact may go some 
way to towards accounting for incipient combustion. 
If it be admitted also that gases may pass through 
the material of a boiler it will be then seen that the 
conditions of explosion are imminent, and only await 
some electrical motion to set them in force. This is 
given by the starting of the engine which exhausts 
the steam space of the boiler, and suffers the air to 
enter when an explosion results. It would not be 
devoid of interest to discover if a boiler expluding 
in this way woald give off a momentary flash of light 
because boiler explosion may represent on a small 
acale some of the more wonderful phenomena of 
nature. Thunder follows lightning and precedes a 
fall of rain, and in boiler explosiuns we have water 
producing thander, and perhaps unseen lightning. 
F. M. 


Akgostatic Macauing.—M. Couturier, through 
the agency of Mr. Brooman, of Fleet-street, has 
introduced to notice what he designates * An im- 
proved Aerostatic Machine.” It may be used for 
travelling through the air, or as a toy. It is com- 
posed of a holluw body, with extending arms con- 
cave below, and with a horizontal tail concave 
above. It carries a screw when used us a toy. 
When used for travelling through the air, the body 
is in the form of a basket for containing the 
aeronaut ; the arms are fixed for a distance from the 
body and terminate in wings or flappers. Springs 
are fitted at the connection of the wings and arms, 
and by means of cords the aeronaut works the flap- 
pers, ‘‘and may even progress against the wind.” 
When as a toy, the body is ia the shape of a bird, 
and the arms and wings are fixtures; aud extending 
upwards from the budy is a rod, which carries a 
wcrew movable upon the rod; the air causes the 
rotation of the screw and carries along the toy. We 
are not aware that M. Couturier has ventured out 
in his basket to work the flappere—when he does, 
our readers will be informed. 

Tae refuse of horn used in the manufacture of 
-combs is used in the mannfacture of prussiate of 
potash, and from the waste in this process is obtained 


the delicate pine apple flavour used by confec- 
toners. 


IMPROVEMENTS IN CARRIAGE WHEELS 
AND AXLES. 


This invention of Benjamin Glover, of Parker's- 
row, Dockhead, has for its object improvements in 
the formation of the boss of the wheel in combination 
with improvements in the construction of the end of 
the axle, for the purpose of securing the wheels 
thereon. 

In Plate V., fig. 1 shows a vertical section of the 
boss a, of a wheel mounted upon one end of an axle 
b, the parts being constructed and arranged inaccor- 
dance with the improvements; fig. 2 shows one end 
of the axle or arm ö. separately; fig. 3 shows an end 
view of the axle b, with the ring or ‘‘collet’’ c, 
thereon ; fig. 4 shows the ring or collet e, detached ; 
and figs. 5 and 7 show separate views of the locking 
plate dl. The end of the axle b, has a circular groove 
bi, formed thereon, other grooves or key-ways bs, 
being formed at right angles thereto, so as to leave 
projections b3, b3, at the end of the arm b. The 
central opening in the ring or collet c, corresponds 
in form with the end of the axle, so that it can be 
easily slidden upon it; and when it has passed be- 
yond the projections b3, it can be turned round, so 
as to place the internal projections c, behind the 
projections 53, the grooves or recesses 11, and c?, 
being thus brought oppowite to each other into a 
position to receive the projections di, which form 
part of the locking plate d. The several parts so 
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& AXLES. 


FIC. 4. 
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put together are secured by the central screw pin e, 
being screwed into the end of the axle ö, the shoulder 
formed by the collet c, serving to retain the wheel 
securely upon the axle, which is covered by the 
screw cap f screwed into the recesses formed on the 
outer side of the boss a. Oil, for lubricating the 
axle, is introduced when required, through the ori- 
fice ai, which at other times is closed by a screw or 


lug. 
N the patentee remarks, that in the construction of 
wheels, according to this invention, for all kinds of 
road vehicles, no portion of the nave or stock pro- 
jects beyond the line of the tyre, as is the case in 
ordinary wheels to the extent of from three inches, 
and in many cases considerably beyond, frequently 
causing collisions in passing other vehicles, and 
rendering wide vehicles almost useless for narrow 
streets and gate- ways. The ordinary mode of 
securing the wheel upon the axle by means of a 
collet or nut and linch pin involves the necessity of 
having a projecting nave, whereas by these im- 
provements the wheel is secured to the arm by the 
collet c, and locking plate ^l, (without the aid of 
linch pins), thus greatly reducing the width of the 
parts, and rendering the projection of the nave 
boyond the line of the tyre of the wheel unneces- 
sary. 

The claim is for the improved mode of construct- 
ing and combiving the parts of carriage wheels and 
their axles, for the purpose of securing the wheels 
upon the ends of the axles or arms, as described.” 


M. Jutes GINDRE reports, in Les Mondes, that he 
has prepared and patented a new manure—a com- 
bination of potash and feldapar—which is suitable 
for all kinds of culture, especially for the vine, 
and which has been tried with good effect near 
Bordeaux. 


DEEP SEA CABLES, &c. 


At the British Association Congress a paper was 
read on the Sheathing of Deep Sea Cables, by Mr. 
C. W. Siemens. The paper called attention to the 
forces which act upon a cable while descending to 
the bottom, and to certain conditions which have to 
be fulfilled in order to insure its durability when 
laid. It was maintained that the spiral, or rather 
helical, sheathing usually applied to deep sea cables 
is defective, because it must necessarily elongate and 
twist round its own axis during its descent, because 
the iron or steel wires composing the sheathing fre- 
quently break and endanger the success of the opera- 
uon, and because such cables when laid are rapidly 
destroyed through oxidation of the iron. It was 
shown that an outer covering of each wire with 
hemp, while beneficial in reducing the specific 
gravity of an iron-covered cable, cannot be de- 
pended upon for strength, and rather increases the 
risk of rapid destruction of the cable when laid. 
The paper proceeded to show that a sheathing com- 
posed of two layers of strong hemp under a certain 
tension bound tightly round by a flexible armour of 
copper or zinc sheathing is free from the objections 
previously enumerated, that such a cable actually 
torms the connecting link between France and 
Algeria, and has given evidence of permanent 
success, 

Mr. William Hooper read a paper in the same 
section On the Applicability of India-rubber as 
an Insulator for Telegraphic Conductors.” In this 
communication the author firat noticed the dificul- 
ties encountered ia applying caoutchouc for insulat- 
ing purposes, describing the decay of native chaout- 
chouc, especially when exposed to air and light, 
arising from oxidation, and resulting in a condition 
of fluidity. The ccmponents of caoutchouc were 
stated by the author to be 84°56 carbon, and 12:33 
hydrogen, agreeing almost exactly with Dr. Miller's 
figures in a previous analysis. In applying chaout- 
chouc as an insulator it has been generally washed. 
dried, and masticated, being manufactured by the 
process into solid blocks, which are then cut up 
into sheets, wLich are again divided into tapes. 
After serving the tapes around the wires they have 
usually been consolidated by heat, or by the use of 
solvents, both of which are injurious in their ten- 
dency to favour oxidation. Wires thus insulated 
give good results for a short time, but their efticiency 
is soon destroyed. The results obtained with five 
specimens of india-rubber covered wire supplied for 
experimental purposes to the Government ot India, 
and sent out to Kurrachee in 1863, were adduced 
by the author, and showed that four out of the tive 
were detective after submersion in the Indian Ocean, 
one only, supplied by himself, remaining pertect. 
In insulation this specimen was the highest yet 
attained, ahd the perfection of the joints was fully 
proved. The central position of the conductor was 
unaltered by any elevation of temperature, and ite 
insulation remained good up to 150 deg. Fahrenheit 
and even higher temperatures. The mechanical 
properties of the core devised by the author were 
also shown to surpass all other macerials yet pro- 
duced. The importance of the lew inductive capa- 
city of the wires insulated by the author's precess 
was also dwelt upon. Sir Charlee Bright, Mr. 
Latimer Olark, and Professor Thompson had made 
independent investigaticns into the capabilities of 
the wire thus insulated, and the results, deduced by 
those gentlemen were singularly in accordance with 
each other, the two former giving the induction of 
the author's wire compared with gutta percha ag 
100 to 136, the latter as 100 to 135. The rate of 
signalling being proportionate to the retardation 
arising from induction, the value of the process in a 
line of such length as the Atlantic cable would be 
at once apparent in a commercial as well as a scien- 
tific view. 


PROrESsoB THOMSON assigns to the sun's heat, 
supposing it to be maintained by the appulse of 
masses of matter, a limit of 300,000 years; and 
the period of cooling of the earth trom universal 
fusion to its actual state 98,000,000 years. 


Barston INpusTRiAL Exuisition.—A Mr. Perry, 
of Yeovil, Somerset, exbibite in the Bristol In- 
dustrial Exhibition a model of a church, with a peal 
of bells and miniature ringers, and several small 
cases containing mechanical figures, railway trains. 
&., the whole of which, before they can be set in 
motion, severally require that a halfpenny shall be 
dropped into the till. These working models are 
very attractive, and it is estimated that several 
pounds are dropped into the tills in the course of 
the day. There are 11 of these mechanical figures 
all belunging to the one man. 
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MICROSCOPY. 8 
A GRADUATING DIAPBRAGM.— A ig ingenious 
diaphragm (says the P. pular Science Review) bas 
just been devised by Mr. Collins, of Great Titch- 
field-street. The advantages of the new instrument 
can only be appreciated by those who understand 
he necessity which exists for regulating the amount 
of light which is reflected from the mirror of the 
microscope upon the object under investigation. In 
the ordinary wheel of diapbragms” there are about 
half a dozen apertures of different sizes, and the 
observer rotates the disk until be finds an aperture 
which admits the proper flood of light. There are, 
however, two serious objections to this method :— 
lst, As the number of holes is limited, the micro- 
scopist, though enabled to select the best aperture of 
the series for his purpose, may not be supplied with 
such an aperture as would give the exact absolute 
degree of illumination. 2nd. While rotating the 
“ wheel ” to obtain the required result he loses sight 
of his object, and thus is unable to perceive fully the 
advantage he has derived from the alteration. Both 
these disadvantages have been overcome in Mr. 
Collins’ diaphragm, which provides a means by 
which any sized aperture may be obtained without 
removing the ebject from observation. The sub- 
joined engraving explains the apparatus. It con- 
sists of a plate, placed beneath the stage, and having 
below it two smaller ones, whose opposite sides are 
incised in a cunneate manner, and 
which, when separated, leave a 
large lozenge-shaped aperture ; 
but, when caused to approach, 
gradually diminish this aperture 
till it is reduced to a mere point. 
The agproximation and separation 
are effected by means of a screw, 
whose milled head is within easy 
reach of the observer's finger. 
This piece of apparatus may easily 
‘be appended to any microscope, 
and the manner in which it aids 
in the display of the striæ of 
enamel and muscular fibre, and 
the delicate markings of the dia- 
‘tomaces, must be seen to be fully 
‘appreciated. Obviously its greatest 
merit lies in the power which it 
gives to the observer of graduat- 
ing his aperture of illumination 
‘with the greatest nicety, and of 
estimating the improvement in the 
definition of fine points of struc- 
ture as he proceeds in his obser- 
vation. It might appear at first 
that the lozenge-shaped aperture 
would interfere where certain va- 
rieties of illumination are r : 
but we think that this objection can only be urged in 
exceptional instances. For most of the purposes of 
research the new diaphragm is an immense im- 
provement on the old one. 


BOOKS ON TURNING. 

The subjoined list of works on turning has been 
made with the intention of sketching a basis on 
which to found something better in the way of a 
Manuel of Turning than is yet published. Let every- 
thing old in an art be understood, and then a safe 
onward movement can be effected, seems to be a 
motto worth adopting. It is hoped that the list will 
be sufficiently explicit to enable any turner to select 
the book most suitable to his own purposes. The 
legion of lathes for simple screw-cutting, and those 
involving Blanchard’s principle, are not noticed. It 
is hoped, soon, to supplement this with notes upon 
the German authorities, and the Specifications of 
Patents since 1855. 

1. Schopper; Hartman; —‘‘ Panoplia omnium, etc” 
Frankfort on the Maine, 1548. Contains some illus- 
trations of turning. Holtzapffel. page 6. 

2. Besson, Jacques; of Dauphiny, France; 
Theatrum instrumentorum et machinarum.” Lyons, 
1582. Comprises three illustrations of machines for 
oblique turning, oval vase, and screws upon cones 
and cylinders. See Plumier, preface, p. 3, and 
Holtz. p. 5; the latter, on p. 616, gives an illustra- 
tion of his“ kind of lathe, in no part ever before 
seen, and which is not without ingenuity; for cut- 
ting, little by little, screws on any round solid, and 
oven on an oval one.” 

3. De Caus, Solomon; les raisons des forces 
mouv: n'es, 1624; one engraving of a lathe for ovals, 
no explanation. , 
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4. Moxon; Mechanick Exercises, two vols, Lon- 
don, 1677-83. The first volume contains turning, 
and gives three or four illustrations, one of a lathe 
with roves for rose-engine work. 

5. Felibien ;— Des principes de l'architeeture de 
la sculpture, etc: Paris, 1690; twelve pages, de- 
scribing a lathe, some oval and rose-engine work. 

6. Plumier, Le pere; Minime religieux; l'Art 
de tourner en perfection. 1 vol., 4to., 60 plates, 
Lyons, 1701. This is the first work entirely devoted 
to 3 One of the silent orders of monks 
showered down blessings on one of their companions 
who introduced the turning of chalices as a recrea- 
tion for leisure hours, Pinior is very complete ; 
he has four methods of oval turning—1, by roves or 
rosettes ; 2, by a ring adjustable at any angle upon 
a vibrating mandrel-frame; 3, ty an eccentric in a 
box, ‘* tambour ;” 4, our present oval chuck, but the 
ring is placed vertically. The good old monk says 
he obtained the puttern from the Abbé Forcet of 
Paris. He ascribes other beautiful machines in his 
book, for ornamenting tool-handles to the English, 
but not this chuck. Abraham Sharp is said to have 
invented it. I believe his MSS. are still preserved ; 
why are not the original drawings of this pub- 
lished? James Spackman and James Williamson 
patented it as theirs, in 1764. Specification No. 
821. Plumier's lathes are mostly fancy ones, the 
swash, pump and rose work, moved both by weights 
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and springs, are amply illustrated. His specimens 
of spiral and pump-work are extraordinarily fine. 
His fluting and . machines very inter- 
esting. He concludes his book with some stocks and 
dies, and screw-boxes. A rest and hook, contrived 
to hold the tool immovable, would be still useful 
where no slide-rest is obtainable. 

T. Spackman and Williamson's specification of 
8 for lathe, for elliptical turniug, quoted above. 

his oval chuck has two parallel slots through its 
back plate, one for each of the two supports to the 
cheeks which act upon the eccentrized ring. 

8. IL. Encyclopedie Methodique; Paris, n 
in 1782, contains forty plates of turning, mainly after 
Plumier. 

9. Gregory: A Dictionary of Arts and Sciences, 
London, 1807; contains not much that is interest- 
ing; his polishing, oval chuck, and secrets of the art, 
are copied verbatim from Plumier, ; 

10, Smith, James; The Panorama, Liverpool, 
1815; contains a good article on turning, with three 
admirable illustrations, badly copied into ‘‘ The 
Turner's Companion.” The oval chuck, (or ellipti- 
cal, as he correctly terms it) is well drawn and ex- 

lained. It contains a very primitive slide rest 

anterior to Maudslay’s?) and refers to one used by 
Earl Stanhope in his stereotyping machinery. 
Healy's chuck for cutting screws is also given. 

11. Bergeron L. E.; Manuel de Tourneur: 2 
vols., and Atlas, Roret, Paris, 1816. This work 
contains almost everything the most fastidious taste 
candemand. Lathes with long mandrels and screws 
cut on their shanks are the most common. The 
drawings of tools are most exact; screw cutting is 
fully treated of, flute making well described, and in 
spiral, spherical, and fancy turning, everything is 
given which can be desired. A fluting machine, 
epicycloidal chuck, eccentric do., swash mandrel, 
pone mandrel, rose engines (both by the tool vibrat- 

ng, and the mandrel-frame), straight line chucks, 
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medallion engine, flying cutter, &c., furnish quite a 
feast to a mind mechanically inclined. Some of 
these apparatus have been vastly improved upon, 
first of all by Holtzapffel of London, and secondly. 
by Kennan of Dublin. but we have no descriptions of 
their machines in existence, 

12. Perkins. Jacob; Specification of Patent: No. 
4,400, A.D., 1819. An engine lathe for engraving 
surfaces, &c. This is a machine for cutting lines, 
generated by the action of a compound eccentric, 
oval, and epicycloidal action, set vibrating in a 
mandrel-frame, moved by an eccentric above the 
mandrel. There are no illustrations of the figures it 
would describe, but the drawing is very explicit. 
Plate 2 fully illustrates the former machine applied 
to work on the surfaces of cylinders. Four other 
plates have nothing to do with turning. 

13. Ree’s Cyclopedia, London, 1819. Uuder 
turning, lathe and rose-engine are given the best 
description of general work. His illustrations are 
Maudslay's last bar lathe with its slide-rest and 
gearing for screw-cutting, Hvltzapffel and Deyer- 

's rose-engine, with a good selection of chucks, 
including an eccentric and oval one. 

14. Rich, C. H., Southampton, 1819. Specimens 
of the art of ornamental turning in eccentric and 
concentric patterns. Six copper-plate engravings 
(this I have not seen). 

15. Gregory’s Mechanics, 2 vols; London, plates 
by Farey, London, c. 1820. A 
good drawing and description of 

audslay's lathe when he lived 
in Margaret-street, Cavendish- 
sqaure. Itisa bar lathe, has a 
dividing plate and adjustable 
crank-hook, as in Smith's draw- 
ing, and a vice-chuck. The slide- 
rest has in addition to the three 
usual motions another vertical 
one, obtained by a screw and 
four diagonal slots on the vertical 
sides of one of the foundation 
plates at its base. The sketch of 
it is most distinct, and shows the 
straits he was driven to in being 
obliged to build up his slide-rest 
mainly of wrought iron. 

16. Whitworth’s, Jos. 
cations; No. 1, 

The first part and plate describe 
his method of driving a face-plate, 
by friction-rollers on its back. 

17. Ibbetson, J. H. Third edi- 
tion of his eccentric turning, with 
additions and descriptions of his 
compound eccentric chuck; Lon- 
don, 1838. This is a very prolix 
and peculiar description of a 8 
double eccentric chuck, the screws of which have 
centre-screws acting on their extremities to keep 
them from end-play. The book is very dear, and its 
contents are to be found in Valicourt. 

18. Stivens, Alex.; Specification No. 8707, A.D. 
1840. One shape of the scroll-chuck given in this is 
identical with the one in Bergeron, pl. 33. The 
other is worked by a mechanism slightly different, 
both are three-jawed chucks. ee 

19. Supplement á tous les ouvrages sur l'art du 
Tourneur. Library Roret, Paris, 1848; includes 
Ibbetson’s work, Clement's lathe from the trans- 
actions of the Society of Arts for 1827; Whitworth's 
lathe ; Scot and Sinclair's, and many well-written 
articles from French mechanical periodicals, 

20. Findlay, Joseph; Specification No. 13,030, 
A. D. 1850. A lathe for turning bobbins, self-acting, 
and having a screw cut right hand at one end, and 
left-hand at the other to advance the front and back 
tools simultaneously. 

21. Handbook of Turning. Saunders and Ottley, 
London, c. 1850, A small volume iarly written, 
much of it from No. 10. The illustrations, where 
they are correct copies, are indifferent, and where 
avy variation is attempted the result is detestable, 
every circle, in perspective, becoming an oval with 
sharp angles, and some of the cylinders showing 
both their ends at once. The descriptions of eccen- 
tric work, goneometer, universal cutter, and drill are 
tolerably good, but the illustrations are incorrect and 
badly executed. í 

22. A Concise Treatise on Eccentric Turning, by 
an amateur; published by Pelham Richardson, 
Cornhill, London, 1852. The most beautiful speci- 
mens of eccentric turning ably described, and well 
illustrated. The prefatory remarks on this and 
drilled or lace ” patterns, are valuable. 

23. Muir, Wm.; Specification No. 1410, A.D. 1853. 
Lathe for driving a face-plate by a pinion acting on 
internal cogs at its back; a system of supporting 
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screws and yet allowing a nut 10 pass by; and a 
method of opening the nut of the leading screw and 
simultaneously throwing the backing mechanism 
into gear. 

24. Journet, Pierre; Specification 1268, A.D. 
1854. A nothing in the form of a jaw-chuck. 

25. The Turner's Companion; published by Henry 
O. Baird, Philadelphia, 1856. The same book as 
21, with the same naive illustrations. 

26. Aah, Captain Jas.; Inventor of the elliptical 
cutter frame; Double-counting on the lathe. Lon- 
don, L. Booth, 1857. A cleverly written and well 
illustrated treatise on fancy turning. The designs 
seem far too difficult for such simple machinery as 
that by which they were really effected, and the con- 
ciseness of the directions affords a beautiful contrast 
to the wordy and egotistic writing of some of our 
would-be masters in turning. This gentleman's 
cutter is a wonderful example of making a small and 
easily managed tool do the work of the cumbrous 
epicycloidal and other chucks and ponderous appa- 
ratus of the last century. 

27. Valicourt, E. de; Nouveau manuel complet 
du Tourneur, Paris, Librairie encyclopedique de 
Roret, 12, Rue Hautefeuille, 1858, 2 vols., plates, 
and atlas. It is an extension of M. Dessables’ 
Manuel, including all 19, Fox's lathe, with much 
of the best portions of Desarmeaux and Holtzapffel. 
Two of the lathes in it on plate 7, by M. Sevin- 
Talive, appear to be mistakes. Nearly all the rest 
of this very complete work are well described and 
illustrated. 

28. Campin, Francis; The practice of Hand 
Turning; Spon, Bucklersbury, London, 1861. A 
cursory view of the art and many of its adjuncts, 
inserting much that is useless, and giving no infor- 
mation on intricate points in turning. The portion 
upon change-wheels is peculiar, the rule is given on 
one page and the sole example thirteen es after- 
wards, then it is roughly calculated, and the incor- 
rect ratio, 178 to 73, given instead of 7 to 4. The 
book has many unnecessary clauses which sketch 
out the author's intention and the substance of which 
he has to repeat in tho next sentence. There are 
also some peculiar examples of slip-shod engraving. 
yet there are many redeeming features. A careful 
compilation from standard works, good engravings, 
and an abundance of practical hints would make a 
book worthy of being reckoned as the continuation of 
Holtzapffel’s great work. H. H. 


THE MANUFACTURE OF PRINTING 
TYPES. 


Mr. J. J. C. Smith, of Philadelphia, has pa- 
tented, through Mr. Newton, of 66, Chancery- 
lane, certain improvements in the manufacture of 
printing types, which we purpose this week to de- 
scribe. The object of the invention is to make types 
írom harder materials than those cast from the 
well-known type metal. This is effected by cutting 
the type with a machine adapted to the purpose 
from strips of metal, each having a row of type 
heads on one edgo, which heads are made of copper 
by the eerror ype process, the following being the 
mode of proceeding :— 

A complete fount of type is set up in rows, with 
a blank intervening between each equal in 
thickness to a saw cut; between the first row of 
type set up in the manner described, and the next 
row, a ruler is placed, the top edge of which is 
about one-eighth of an inch below the faces of the 

heads. In this manner a “forme” of suffi- 
cient size is produced, and from it moulds are 
taken to be used in electrotyping the heads. As 
soon as the electrotyred plates produced in such a 
mould are of the required thickness they are re- 
moved from the moulds, and the cavities on the 
reverse of the plates are filled with soft solder or 
tin. The electrotyped plate of type heads is then 
cut into strips, each strip forming a connected row 
of e heads of copper, by means of a machine, 
which consists of a table fitted with an adjustable 
guide bar, and with a circular saw that projects 
up through the table. To the side of the fixed 
ide bar a shorter guide bar is pivoted, so that 
its free end may be raised or lowered, as desired. 
Permanently secured to a projection of the pivoted 
bar is a plate which forma the actual guide for the 
plate to be sawn, as it stands in exact line with 
the saw, and in front of it. The saw and guide 
plate are each of the same thickness as that of 
each of the spaces between the rows of type heads 
in the plate to be sawn. When the sawing opera- 
tion is to be ormed, the pivoted bar is raised, 
and the plate of type heads is placed under the 
mude plate, which, fitting to the spaces between 
the rows of type heads adjusts the electrotyped 
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plate in exact line with the saw. The plate is fed 
up by hand. 

The bodies may be made in several ways, 
one of which consists in casting a strip of type 
metal on to each of the rows of type heads above 
described. In casting the bodies a mould may be 
conveniently used, consisting of two cast-iron bars, 
each about 15 inches long, and 23 inches wide, and 
connected by a hinge in such a manner that they 
may be closed on each other as the jaws of a clamp, 
or opened at will. A strip of brass or steel is fas- 
tened to the inner face of one bar, and in thickness 
equal to the desired thickness of the type bodies in- 
tended to be cast. The jaws of the mould are 
grooved longitudinally to receive a bar of cast-iron 
with a longitudinal groove on a middle line along 
one side thereof, the ve being about one- 
eighth of an inch in depth, and in width equal to the 
desired width of the type intended to be produced. 
In the groove of this bar a row of the above- 
described type heads is laid face downwards, and the 
bar is then placed in the clamp or mould, which, 
when closed, is filled with melted type metal, that 
nnites with the row of type heads. These strips 
are afterwards cut up into single types by means of 
a cutting machine. 

Another way of making the type bodies consists 
in soldering strips of rolled metal to the rows of 
type heads, which strips are cut up into single 
types by means of the cutting machine to be now 
described. This machine consists of a bed-plate 


with two V-shaped grooves, on which a sliding car- 


riage is mounted for the purpose of bringing the 
strips to be cut under the action of a circular saw, 
and after each complete cut, withdrawing the strips 
from the saw before moving them up for another 
cut. Fitted on the carriage is a channel equal in 
depth to the height of the type bodies, and formed 
by two guide bars, divided transversely in the line 
of thesaw. In this channel the lines of type to be 
cut are placed, and they are propelled forward by 
means of a sliding bar, which slides in a dove-tailed 
groove on top of one of the guide bars. This sliding 
bar has a hinge joint, and a small angular hook, 
which enters the spaces between the types, and it 
is connected with a lever, by which a traverse mo- 
tion is given thereto. The loose end of the bar is 
raised by a spring when the bar is relieved from the 
pressure of the lever. As soon asthe strips in the 
channel are moved so far forward as to bring the 
spaces between the type heads in a line with the 
saw, @ transverse finger is pushed forward through 
the spaces between the type heads, so that the 
finger entess the cut made in the guide bars 
that form the channel, as before mentioned; by 
this means the type heads are accurately ad- 
justed in the position necessary for them to hold 
while the type are being cut off. A block which 
moves in the box that guides the finger projects 
about half-an-inch beyond each end of the bex, and 
is connected with a lever having its fulcrum on the 
carriage. This block acts asa ppling jaw, and 
serves to hold the strips, and the type being cut 
therefrom, firmly in their true positions while the 
cutting operation is going on. As soon as the per- 
son operating the machine has closed the gripping 
jaw he withdraws the gauge-finger and moves the 
carriage up to the saw, the rotation of which severs 
tho end types from the stripe, These loose types 
are kept in position when released from the grip- 
ping jaw by a block of metal, which fits into and 
is capable of being moved along the channel by the 


, feed motion before described. 


In justice to ourselves we must add that we have 
not seen any of the types constructed on the above 
method, but we do not see why some such plan 
should not be found of use in the larger founts 
of typos in everyday use; for it is well known that, 
with the present types, all that fall on the floor of 
an office are damaged, if not totally destroyed. 


FAOTORIES—THE EMPLOYMENT OF 
YOUTH IN THEM. 


The Commissioners appointed to inquire into the 
employment of children and young persons in trades 
aad manufactures not regulated by law—that is, for 
which the provisions of the Factory Act have not 
yet beem made operative—have just issued a fourth 
report, which is of a most interesting description. 
The tiades and occupations which have been lately 
investigated by the Commissioners are principally 
connected with the metal industries of N 
London, and South Wales; but various other trades 
have been carefully examined into. On each of them 
a separate report has been made, and with it is 
pinea the detailed testimony npon which the de- 

uctions and recommendations ot the reporters are 
founded. These subsidiary reports are summarised 
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in a long general report, from which we extract some 
of the leading points. 

The first subject treated of is the metal manu- 
factures of the Sheffield district. This report is by 
Mr. J. E. White, and in it is pointed out the con- 
ditions under which the grinding trade is carried on 
in Sheffield. The occupation is terribly destructive 
of life, from the liability of the worker toinhale dust, 
the necessity of a constrained position while at work, 
and the ill-ventilated state of the workplaces, which 
must be seen to be appreciated.” In 1860 Dr. 
Greenhow found that the death rate among these 
men had an annual average of thirteen in the 
thousand, which is more than double that prevailing 
in rural areas. This inhalation of dust, metallic, or 
arising from stone, bone, ivory, and other materials, 
prevokes pulmonary diseases. Dr. Hall also in 1857 
reported of the fork-grinders, that he found them 
exposed to influences which had a tendency to rob 
them of twenty-five years of their lives, and so fill 
the union houses with widows and orphans. (It will 
be perceived here how the general public have to pay 
for the effect of selfishness on the part of the few 
employers.) And now Mr. White, in 1865, showa. 
that the same causes of excessive disease are in 
operation, with the same fatal results. The average 
age to which the men live is 36 years, but some so- 
long as 42. These are the horrible conditions under 
which the employment of children and young per- 
sons have to be considered. The children are put to 
the work at 10 years old, and sometimes vounger— 
some so young as 8 or 7. Mr. White found one 6 
years old, who had been working for some months 
with his father. The employment in which most of 
the young children are found is cutlery. Girls aud 

begin in this at 6 and 7 years old. One was. 
found who had begun at 5. The following terrible 
fact is recorded by Mr. White: In most cases the 
youngest children are employed by their own parents. 
and relations—often in consequence of the intem- 
perate or improvident habits of their parents; and. 
the long hours during which these children are made 
to work are, say the reports, not only cruelly, but 
even incredibly long.” They are worked by day and 
night turns; excessive overtime is thrown upon 
them—sometimes a quarter of a day, a half, even a 
whole period of twelve hours in the twenty-four. A 
boy nine years old, or at most ten, worked at crine- 
line steel-rolling three nights running as well ag 
the days, and this under his own father. ‘We 
should have gone so tothe end of the week, only the 
eugine broke down.” A great number of instances 
as hard, and nearly as hard, as this are quoted. The 
boys are often subjected to heavy work. I have 
seen a boy fourteen years old using a 22lb. hammer 
in file forging, and some who have grown completely 
out of form trom the work.” Mr. White remarks 
bitterly, in reference to these cases: No wonder 
that boys sometimes fall asleepat their work, stumble, 
fall when the metal flooring gets ‘hot and slippy,’ 
and work is pressing, get burned or pierced with red 
hot iron or steel, or otherwise suffer for their sup- 
posed negligence.” The boys grow up, if they live, 
stunted and weakly, sometimes deformed. They are- 
fearfully ignorant. 

Here legislation most assuredly is required; and 
to it it will undoubtedly be shortly directed. 

The repurt on the foundries and machine shops in 
Leeds and the West Riding is by Mr. F. D. Longe, 
and he states that the boys go to work generally at 
about thirteen years of age, but some between eleven 
and twelve. Tue great evil is the system of ‘‘ over- 
time.” The same was found to be the case in iron 
shipbuilding yards and engineers’ works. In the 
letter-foundries of London, though the working 
hours are long, yet the conditions of juvenile labour 
are not unfavourable. The report upon the hand- 
loom carpet weavers does not require particular 
notice, but that upon ‘‘ heald knitting is remark- 
able. Few people other than those in some Lan- 
cashire villages know what ‘‘heald knitting” is. 
„A heald is an open knitted framework made of 
cotton, and fitted to looms to raise the threads of the 
work in the process of weaving.” They are still 
made by hand, and in cottages children begin to aid 
in the work when five, six, or seven years old, and 
they work fourteen hours a day as a regular thing.“ 
J used often to go to sleep at the work — the boy 
was thirteen, and had worked from six years of age 
fourteen hours daily—‘‘ then the knitter would hit 
me to wake me up. And one effect of these long 
hours and the nature of the work the children are 
put te, which is to reach over the frame as far as 
they can, tends to deform them. One shoulder be- 
comes raised and the back crooked: the legs get bent. 
They are paid 18. 3d. a week for this. They are 
deplorably ignorant. The commissioners recommend 
the application of legislative action in this case. 
An interposition of the law is recommended with 
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the manufacturers of umbrella and parasol handles in 
the neighbourhood of Stroud; and the makers of 
bobbins and spindles, to which trade children are 
brought very young, They experience from the flying 
dust, with which the atmosphere of the workshop is 
laden, many of the evils which the Sheffield grinders 
suffer, and the rate of mortality is driven to a shock- 
ingly high degree. Inthe india-rubber manufacture 
the pains grievance is long hours. 

The manufactures of paper and of glass are also 
treated on. In the first named, of the total number 
employed about half are females, and of these one- 
fourth are under eighteen years of age, while one in 
six ie under thirteen. This will give the total 
number of females engaged at 500, 000, about 2,000 
of whom are under thirteen and 10,000 between that 
age and eighteen. There are about 500 boys under 
thirteen and 10,000 youths between thirteen and 
eighteen thus occupied. The report shows that it is 
desirable the trade should be placed under the Fac- 
tory Acts’ Extension Act. In respect of the glass 
manufacture the commissioners consider that females 
should not be employed in any process of manufac- 
ture in a glass heuse; nor boys under the age of 
twelve, after which age till they are eighteen the 
hours of work should be apportioned on a proper 
scale to their years. Boys and youths below the age 
of sixteen should be allowed a certain number of 
hours weekly for schooling according to the rule of 
the Factory Acts. 

Muchunfortunately, very much more, could be ex- 
tracted of equally interesting matter; but our space 
will not permit. Enough, however, has n 
printed to show that the matter is one demanding 
legislative interference. 


RANDOM NOTES. 


Tux quantity cf hemp and other vegetable sub- 
stances of the nature of undressed hemp: imported 
from the Enst Indies and the Philippines, was in 
1851. 589,460 cwt.. and in 1864, 2,306,752 cwt. 


WAKEFIELD INDUSTRIAL EXTRHIBITIOR.— This ex- 
bibition is one of the most successful yet entered 
upon. Day after day flocks of eager sightseers 
crowd the building. It is a thoroughly well got up 
exhibition, and we wish it success to the end. 

Mr. CAnzx Lev, of Philadelphia, finds that ozone 
checks the growth of the roots of plants. The 
ozone he used was generated by the action of sul- 
phuric acid on Chameleon mineral. 

A SMALL lead shot weighing O72 gramme was 
found to cause 192 times its own volume of air to 
penetrate beneath the surface of water by being 
thrown into it from a height of 1} feet at an angle 
of 60 deg. 

MESSNB. St. CLAIRE, DEVILLE, AND Troost have 
invented a pyrometer capable of measuring a tem- 

rature reaching as high as 1530 deg. C. At this 

eat the inventors state copper and silver are vapor- 
ised, and feldspar perfectly fused. 

Parer pipes, 6 inches in diameter, are used in 
the Pewabic copper mine to convey air from one 
portion of the mine to the other. They are 6 inch 
inside diameter, are quite strong, and can be joined 
perfectly air-tight by a strip of canvass and a coat- 
ing of tar. 

ONE Havannah cigar is found by Dr. 
Richardson to yield, when its smoke is condensed, 
a sufficient amount of poisonous matter to induce 
active convulsions in a rabbit, and six pipes of com- 
mon shag tobacco will yield sufficient poison to 
destroy a rabbit in three minutes. - 

Tus Rev. W. R. Dawes cuncludes that the ruddy 
tint of the planet Mars does not arise from any pe- 
culiarity of the colour of its atmosphere, as the red- 
ness is most apparent in the centre where the at- 
mosphere is thinnest, and it is suggested that it 
arises from the colour of the soil. 

A PIECE of crown or heavy flint glass, through 
which a discharge from a lago Rhumkorff coil 
is „ und a permanent molecular modi- 
fication in its whole „ orate 1 
ite rotary magnetic power, acquiriug the pro- 
pia of a crystalline body, or glass suddenly 
coo 


Tux best coal is put on board at Newcastle for 9s. 
per ton ; before it reaches the consumer in London 
it is at least doubled in price; before it reaches 
France it 1 TO ; in the Mediterranean 
porta it is quadrupled ; while in many remote parts 
of the world coal cannot be purchased for Jess than 
£3 or £3 10s. per ton. 

Ix consequence of official orders to that effect, all 
the French railways shall be compelled to adopt 
appliances for instantaneous communication between 
every part of a train at the end of the present 
year. 


b 
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PHOSPHORESCENCE IN CONNECTION 
WITH STORMS AND DISEASE. 


A valuable, though almost necessarily incomplete, 
per on this highly interesting subject was read 
in Section D of the British Association Congress by 
Dr. Moffatt, and which proveked a long and in- 
555 The doctor stated that the 
subject been under his consideration for some 
time, and that his opinions had been deduced from 
observations extending over a period of four years. 
He exhibited tables to show that the atmospheric 
conditions under which the luminosity of phosphorue 
took place were those of the south or equatorial cur- 
rent of air, namely, a minimum of atmospheric 
ressure and maximum of temperature and humidity ; 
and that those under which non-luminosity takes 
place are the conditions of the north or polar 
current, namely, maximum of pressure and minimum 
of temperature and humidity. The atmospheric 
conditions of ozone and no ozone 5 were the 
same as those of the luminosity and non-luminosity 
of phosphorus. Phosphorus became luminous and 
omens perioda commenced on the approach of storms, 
and if a storm set in during a luminous or ozone 
period, the luminosity increased in brilliancy and 
the ozone in quantity. Of diseases 80 per cent. of 
apoplexy, epilepsy, and sudden death occurred on 

e days on which phosphorus became luminous. 
The atmospheric conditions which led to those 
storms, of which the telegram gave them warning, 
were invariably accompanied by diseases of the 
nervous, vascular, and muscular systems. In con- 
clusion, Dr. Moffatt asked whether, seeing the in- 
timate connection there was between periods of the 
luminosity of phosphorus and ozone periods, and of 
non-luminosity and non-ozone periods, and knowing 
that ozone is formed by the action of phosphorus 
on moist air, they might not reasonably look to 
. for the chief source of atmospheric 
ozone 


THE TOY AND JEWELLERY TRADE. 


In the section devoted to economic science at the 
recent meeting of the British Association, Mr. 
Wright read a paper on jewellery and the gilt toy 
trade, in the course of which he traced the rise and 
progress of the trade in Birmingham, and remarked 
upon the social habits of the workmen employed in 
the trade as affected by their peculiar occupation. 
Mr. Wright stated that it was a fact, though in all 
probability the shopkeepers in London would not 
admit it, that more than one-half of the articles of 
jewellery in the shops between the Bank and Hyde 
Park in London were manufactured in Birmingham. 
A great improvement in the taste and skill dis- 
played in the manufacture of jewellery had taken 
place within the last few years, and this was as- 
cribed to the fact of a school of art existing in Bir- 
mingham, and an attendance at which was required 
by masters of their apprentices. The number of 

ersons employed in the trade was set down at not 
José than 20,000. A great deal of the prosperity 
of Birmingham during the past few years, not alone 
to the jewellery trade, was ascribed to tle working 
of the patent laws. Bir John Bowring remarked 
upon the question suggested by the paper—the 
influence of schools of art not only upon manufac- 
tures, but upon public taste—a question of great 
importance. He thought in this respect the public 
were much indebted to Birmingham, and so do we. 


Mr. Donatp M‘Kayr's TorreDors.—The sailing 
frigate Terpsichore, 18, which has been selected by 
the Admiralty to be handed over to Mr. Donald 
M'Kay, of Boston, United States, to be nsed by 
him in the experiments about to be undertaken for 
the purpose of showing the value of torpedoes as an 
agency for destroying vessels of war, is now along- 
side the dockyard at Chatham. She has been de- 
nuded of the whole of her stores and gear, so as to 
leave her an empty shell, in readiness for bein 
moored at the end of the harbour, where the tri 
are to take place, care being taken to place the 
vessel at such a spot that accidents may be avoided. 
To test the value of the torpedoes, 30 of them will 
be placed under the frigate and discharged, these 
consisting of six large and 24 smaller shells, which 
are now in course of manufacture for the purpose. 
The test shell will be planted in the mud, below the 
vessel’s keel, 48 hours before explodimg. Eighteen 
of the smaller torpedoes will be charged with 60lb. 
poran six with 751b. each ; the six large tor- 

oes will be charged with 460lb. weight of gun- 
wder, the whole boiar sufficient to destroy the 

t iron-clad ship in the English navy. The 

powder for the to oes is the same as that in use 
for the ordinary rifle. 
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PATENT LIST. 


(From the Commissioner's of Patents’ Journal.) 


LIST OF SPHOIFIOATIONS, 40. PCBLISHED DURING TRE 
WERK ENDING 23RD SET EUER. 1905. 

2687. Electric printing for telegraphic and other purposes, J. H. 
&lmpson—104 

2088. Machine for manufacturing fish-hooks, C. O. Crosby—2s. 

2039. Fitting and mounting chamber utensils, B. Reale 8d. 

2690. Lamps for burning magnesium, é&c., J. Solomon and A. G. 
Grant—ls. 4d. 

2691. Warming and cooling railway carriuges, G. Davis—al, 

2692. Expressing fluids, J. M. Rowan —4d. 

2698. Dee liquid manure and sowing seed, N. F. Andreasen 


9694. Mixing and kneading dough, &c, E. Edwards Iod. 

2695. Re-buruing animal charcual, J. P. Brinjes—10. 

4, Fire-places, P. L. Charon—4d. 

. Stringing and tuning pianofortes, &., W. Moody—éd. 

. Axles, W. E. Gedye—4i. 

j 15 engines, &c., T. [vory—1s. 4d. 

. venting the extinction of lamps. &c., P. A. Roger 8d. 

8 Applying wheels and axles, W. lice — 10d. 

. Lighting rooms and buildings, I. Schwartz—IOd, 

3. Buttons, W. Aston—sd. 

. Tanning leather, W. Smith—10d, 

. Clothing for horses. cattle, &c., R. Richardson—8d 

. Preparing writing paper, J. Forster, and H. Draper—4d. 

Hydraulic presses, G. Ashcroft-— id. 

Combining railway wheels and axles, J. Furnevall, and G. 
Keighley 

. Banur tuns of wadding and waterproof fabriœ, E. Pilkington 


—l . 

- Signals for railway carriages. N C. Robinson—4d. 

Steam or other engines, J. Drury—8d. 

. Signalling on railway trains, F. J. Bevit Ad. 

1713. Signalling iu railway carriages. J. Walker— Ad. 

3714. Casting atecl, E. L. 8. Boenzon— Is. 

9715. Cutting or drilling metallic or other subatances, C. W. Wardle, 
and R. McIntyre —1«. 4d. 

9716. Cutting corks, bungs, wads, @c., W. Davies, and G. Oate—10d. 

2717. Photographic process, T. Fox— 4d. 

2718. Thrashing machines, 8. Davies— 4d. 

5719. Brewing, &c.. C. Garton aud T. Hil]—4L 

2720. Manufacture of hats, caps, bonnets, &e.. E. T. Hughes— 4d. 

9721. Apparatus for checking amounts received by conductors of 
vehicles, W. Newbould — id. 

9722. Iukstands, E. G. Brewer 8d. 

9723, Glue and size, H. W. Spencer and J. E. Ball —Ad. 

7724. Signalling in railway trains, J. G. Rowe 4d. 

3725. Waste pipes, J. Cutler— 4d, 

2726. Punching. pressing, and shearing metals, W. Bayliss—Sd. 

2727. Lighting railway carriages, &c., J. C. Brant A4. 

2728. Attaching carriage handles and door knobs to spindles, E. J. 
Harrison—ki. 

9729. Manufacture of tile blanka, J. Dodge—8!. 

27 0. Cigars, H. B. Harris, and J. P. Thomson—4id, 

2731. Tools for screw-driving. boring, aud drilling, F. 8. Gilbert - lod 

9732. Cooking food, F. L. Bauwens—4d. 

27:33. Manufacture of steel and malleable cast iron, F. Yates—8d. 

2734 Generating combustible gases, F. Yates—10d. 

2733. Centrifugal pumps. &c., H. A. Gwynne—la, 10d. 

3736. Stamping varupa and toe-caps, A. J. Fr. rer Ad. 

2737, Spurs, R. K. Bowley, and K. T. Rowley 6d. 

9738. obtaining motive power. M. P. W. Boulton — d. 

2739. e fabrics, T. N. Kirkham, V. F. Ensom, an 

. Brook — 10d. 
9740. Oil lampa, J. Sullivan —8d. 


CORRECTION OF SEXTANTS. 

We understand that an apparatus will shortly be 
added to the Kew Observatory for the important 
object of the ready verification of sextants; the 
system of distant mirrors now in use, designed by 
Mr. Galton and erected at his own cost, g only 
available in steady sunshine. The new apparatus 
has been designed by Mr. Thomas Cooke, the well- 
known optician. In principle, it consists of four 
collimators fixed radially, at various angles apart, 
round the table on which the sextant is to be Iaid for 
examination. The cross wires of the collimators in 
each of their combinations are to be brought suc- 
cessively into contact by the sextant. Then a com- 
parison of ite readings with the constant angles of 
construction of the apparatus determines the error 
of the sextant at various points of its arc. However, 
in practice, to avoid the cost of very co 
tors, whose object-glass would suffice to include the 
rays proceeding both to the index and to the horizon 
glasses of large sextants, Mr. Cooke employs double 
collimators of moderate size; and he adjusts each 
pair to strict parallelism, by aid of a detached tele- 
acope. The coloured shades of the sextant are readily 
examined, by strongly illuminating the fields of two 
of the collimators, after contact of their cross wires 
has been made in the ordimary manner. On the ap- 
plication of Mr. Galton, backed by the recommenda - 
tion of the Kew Committee, the Council of the Royal 
Society has allotted £80 from the Government grant, 
to defray the estimated cost of Mr. Cooke’s apparatus, 
and its establishment in the Observatory at Kew. 
The apparatus will be erected in the basement-hall 
of the Observatory; and when the arrangement is 
complete it is hoped that the Observatory will 
become a place where quadrants and sextants can be 
verified with great facility, and where scientific 
travellers or officers of Her Majesty's Service may 
receive instruction in the use of geographical instru- 
ments. 


M. R. Luruer, the director of the observatory 
at Bilk, near Dusseldorf, has announced his dis 
covery of a new minor planet, of the tenth magni- 
tude, and the eighty-fourth of the series. 

l'ar Portoaugese Exaistrios.—The Portuguese 
International Exhibition was opened at Oporto on 
Sept. 18th with great rejoicings. 
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NOTES ON PHOTOGRAPHY. 

CoLLODIO-CHLORIDE oF SiLvER.—The editor of 
the American Journal of Photography says: — Mr. 
Simpeon’s collodio-chloride process is turning out to 
be a great success. We have reports from various 

uarters, that it has been adopted into everyday use. 
do far as we are informed, all those who have tried 
it for opalotypes find it far more simple and certain 
than the processes which have hitherto been used in 
their production. The collodio-chloride seems to us 
one of the most important improvements in our art 
which has been made for a long time.” 

Carson Puints.—Among the photographs exhi- 
bited at the last soiree of the British Association in 
Birmingham were some carbon prints by Mr. Swan 
which struck us as the finest we have seen any- 
where. 

OBERNETTEE'S ENAMEL PROOESS.—The enamels by 
Obernetter’s process exhibited at the 0 ree in Bir- 
mine very much resembled those by Camarsac. 
Mr. Dale, a member of the firm which has purchased 
the process, describes it briefly as follows:—A plate 
of glass is coated with a mixture of gelatine, glyce- 
rine, grape sugar, and bichromate of ammonia, and 
then ex under a transparent positive. The 
light hardens the portions upon which it acts, and 
leaves the rest tacky. The colour, consisting of a 
vitreous powder mixed with soap-powder, is then 
applied to the surface, to which it adheres in due 

tion. So far the process does not appear to 
iffer materially from that of M. Joubert. Instead. 
however, of being burnt in at once, the print is now 
transferred to a convex enamel plate. To effect this 
the picture is coated with collodion: the film of 
collodion being lifted up brings with it the picture, 
which is then placed on the ensmel plate. The 
collodion is next removed by dissolving with ether, 
as it would interfere with the process of burning, 
The picture is then placed in the muffle and burnt fa 
the usual manner. 
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OR SALE, A Self-acting, Turning, and Screw- 
cutting Lathe. 64 inch centres. with bed 6 feet long ; also a 
second-hand planing machine, to plane 4 feet by 2 feet. Apply to 
Vue Hope Iron Works, 106, Southwark-bridge-road, 
on. 


OHN SHEPPARD, of 10, Marsden-sqnare, 


Manchester, has 7 adapted himself for the supply of 
ENGINE-CLEANING ABTH, at the following prices: hite at 
En per ton: grey. £25 per ton; col . £21 per ton. Wadding 
Material, for wadding manufacturers, at equally low prices, in 
, crimson, grey, and black. Liberal terms to shippers. 


INVENTORS ASSISTED 


Securin ra bas Out, and Disposing of 

i ig Tek Rae 1 2 B BROWNE 85 7 

= and Foreign Patent Office, 49, King William-street, London- 
4 Famphiet gratis, on Cost of Patents, may be had on application 


HE LONDON DRAWING ASSOCIA. 
Se eg aig eg Noe ian 
Dare tre, Adsiphi, Londen. Eusloee stat for pro. 
8 


T. EF. TAYLOR. 
MODELLER OF NEW INVENTIONS, 


LATHE, TOOL MAKER, 
AND GENERAL MACHINIST, 


110, FETTER-LANE, FLEET-STREET, LONDON, E.C. 
Patterns made to drawing. 


W. SPEECHLEY, 
ENGINEER, MACHINIST, 
AND LATHE MAKER, 

No. 118, RAILWAY AROH, VAUXHALL-WALK, 8. 


JAMES LEWIS, 
(Late Lewis & Son), 

ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS. 
(Late of 6, Wych-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 
out to &cale. 


ENGINEERS, MACHINISTS, AND TOOL 


MAKERS. 
PATTERNS MADE TO DRAWING BY 
C. POLLARD, 
No. 3, ALGERIA STREET, BEESTON HILL, 
LEEDS. 
W. & A. GLOVER, 
ENGINEERS. MACHINISTS, 
LATHE, AND TOOL MAKERS, 
191. OLD KENT ROAD. 
SCREW CUTTING, TURNING, AND PLANING. 


THE ENGLISH MECHANIC. 


W. LANGTON’S 
PATENT 
SELF GENERATING 


GAS STOVE 


BOILS or Frys by Methy- 
lated Spirits generated 
into Gas, free from smoke 
or smell, and is the most 
useful and economical in- 
vention for the purpose 
ever offered to the public, 
Seld by all Ironmongers, 
and at the Manufactory. 


36, CHARLES-STREFT, 
HATTON GARDEN. 


CIRCULAR NAW BENCH Eb 
FOR FOOT OR STEAM PO WER. 
Suitable for Cuttin’ 

Brass, Ivory, Hard- woods, Picture-frame Work, &0 
Ali kinds of Machinery made to order. 
HUMPHREY xp HASLER, 69, Old-street, St. Luke's, 
London, E.O. 


W BEEL, RACK, and SCREW CUTTING. 
| SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 


length or pitch. Dividing plates drilled or lined. Screws cut to any 


size or pitch. J. Wilkinson, Engineer, St. George's Works, 83, St. 
George's-road, S. London. 


a. TUCK’S PATENT STEA M 
ER PACKIN 2. 
rocks PATENT ELASTIC 
PACKING AND METALLIC 
L‘NINGS FOR STEAM-EN- 
GINES, PUMPS, &c. 
ADV \wTa@es.—A more perfect 
vacuum is obtained, Friction 
reduced, great saving in oil ant 
elles, and the Packing is gra- 
Milual'y aud completely worn 
away without becoming hard, 
Tuus OsviaTine THE Nacesstry or Drawine Tas OLD 
Pacaine. 
J. H. TUCK & CO., 35. CANNON STREET, E.C. 
. ce ee 


VULCANISED INDIA RUB} ER QUODS. 
VALVES, WASHERS, HOSE, MILL BANDS, ac 
J. H. TUCK and CO.,85, CANNON STREET, EC. 


MODELS AND PATTERNS 


for 
INVENTORS, MACHINISTS AND 


ENGINEERS, 
Made in all their branches by 


G. TAYLOR, 
140, St. John-street, Wert Smithfield. 


gaan ee ee ee 
NATIONAL BOILER INSURANCE 
COMPANY (LIMITED), - 
27, LEADENHAL!-STREET, LONDON. 
JOHN SWITH & Co, 
ENGINEERS AND BUILER MAKERS, 


Bole Londo: Agents. 


All Boilers supplied by this firm Insured the First 
Twelve Months Free of Charge. 


: fo SECURE INVENTIONS by Patent 
right at home and abroad, consult Messrs. TONGUE 


and BIRKBECK (gratis Southampton-buildings, - 
cery-lane, W.C i oi ai a 


To Electricians. 


( y AS CARBON (not compressed) Cat in Plates 
or Blocks for Batteries 
Price Lists, ov 15 5 7 8 witn stam 


envol 
P. HEN 


ope. 
ERSON, 3, Park-hill, Clapham, Surrey. 


OTICE.—Removing to No. 122, from 182, LONG 
ACRE, LONDON, W.C.—C. SUFFELL, Manafacturer of Im- 
proved Engineering, Surveying, and Drawing Inetruments for Home 
or Foreign service. Every instrument ofthe finest quality at very 
reduced prices. standanl Measures of all Nationa, Post-tree Cata- 
logues, rwarded to all parts ou remittance or London reference. 


OPY YOUR LETTERS.—HENDRYS 

GUINEA COPYING PRESS, with Screw, the cheapest and 

best ever offered, to be had from W. T. HENDRY and Co., Engi- 
neers 73, Quean-street, Cheapside. 


—ů—ů—ů 


In case. folded for the pocket, or on roller, pri 


ce Se. 
R. REKHORST’S ENGINEER'S, Manufac- 
turer’s, aud Miner’s VADE-MECUM ; giving in five languages, 
900 technical terms iu common use among Eogineers, Manufac · 
turers, Miners, &c. London: F. ritman, 20, noster-row, E. O. 


CREW CUTTER’S GUIDE, 
Price la. 6d., or stam 


pa. 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 

ap making for Engineers, 1 to 6 inchee, Gas Taps jin. to 

inches, Mr. Whitworth’s thread and inake. 

A lithograph showing a new radius gear invented by the author 
of this work. 

May be had at James Martin, 19, Wilson-street, New Cros-road, 

ord, Kent. 


[Ocros 6, 1865. 
NEW WORKS PUBLISHED 


BY 
E. & F. N: SPON, 
16, BUCKLERSBURY. 


Just published, Svo. cleth, price 18s. 


PRO TICAL SPECIFICATIONS of WORKS 
executed in ARCHITECTURE. CIVIL and MECHANICAL 
ENGI NEERING, and in ROAD-MAKING and SEWERING : to which 
are added a Series of cally useful Agreements and 
By JOHN NKARN, Civil Engineer and Arehitect, 


London : E. and F. N. Spon, 16, Bucklessbary, 


Royal Amo. roan, price 5s, 


HANDBOOK FOR ARCHITECTURAL 
SURVEYORS, and Others Rngaced in Building. 
By JOHN THOMAS HUBST, C.E. 


Cowrarrs. 
Formula useful in Designing Builders’ Work. 
Tables of the Weights of Materials used in Building. 
Memoranda connected with Builders’ Work. 
Architectural Mevsuration. 
Constants of Labour. 


Valuation of Property: 
Summary of the tice in Dilapidations. 


Seale of Professional Charges, for Architects and Surveyors, with 
various useful Tables and Memoranda. 


London: E. and F. N. Spon, 16, Bucklerabury. 


Just published, elephant folio, cloth. price 42 24. 
Kept also in Lamp Binding at the :ame price (can be rolled up in a 
small compass without injury to the plates). 


RACTICAL ILLUSTRATIONS of LAND 
and MARINE ENGINES, showing in Detail the Modern 
Improvements in HUN oe 1 3 mee Condensation, 
i ne eee By N. P. BURGH, Engineer. 
London: E. and F. N. Spon, 16, Bucklerabury. 


Royal zumo, roan, 4a, 6d., post free, 
ULES for DESIGNING, CONSTRUCTING. 
and ERECTING LAND and MARINE ENGINES and 


BOILERS. 
By N. P. BURGH, Engineer. 
London: E. and F N. Spon, 16. Bucklersbury. 


Righth Edition, in royal 32 m0, roan, price 4. 6d. po t free, 


POCKET BOOK of USEFUL FORMULÆ 
and MEMORANDA, for Civil and Mechanical Engineers. By 
GUILDFORD L. MOLESWORTH, Memb. Inst. CR. 


London: E. and F. N. Spon, 16, Bucklersbury 


Just published, on a Sheet, price Ja., 
ELANY and OKE’S WAGE TABLES for 


ENGINEERS, SHIP-BUILDERS, CONTRACTORS, BUILDEBS, 


&c., from a quarter of an hour, in regular on, to nine hours 
. from one day to days, at ls. to Os. per 


London: E. and F. N. Spon, 16, Bucklersbury. 


Just published, royal d vo., price 7s. 6d. 
HE SEWING MACHINE: Its History, 


Construction, and Application. Translated from the German 
of n by Ur FIELD GREEN. Illustrated 


ndon : E. aud F. N. Spon, 16, Bucklersbury. 


600 8 ieee l vo., price 10s. 6d., 
ERPETUAL MOTION. Its History during 


Three Centuries ; with ample Descriptions and Illustrations. 
By HENRY DIRCKS, Civil Bagineer. 


London: E. and F. N. Spon, 16, Bucklersbury. 


Eoyal vo., cloth, Illustrated with 41 Plates, price 16a, 


PRACTICAL TREATISE on the SCIENCE 

of LAND and ENGINEERING SURVEYING, LEVELLING, 
ESTIMATING QUANTITIES, &c., with a General Description of the 
several Instruments required for Surveying, Levelling, Plotting, &c. 
By H. A MERKSTT. 


London : R and F. N. Spon, 16, Bucklersbury. 


Just Published, royal (to., half-bound, Illustrated by 84 Plates of: 
Furnaces and Machinery, price £3 2s. 


HE IRON MANUFACTORE of GREAT 


BRITAIN, Theoretically and Practically Cousidered ; including 
Descriptive Details of the Ores, Fuels, aud Fluxes employed; the. 
Preliminary Operation of Calcination ; the Blast, Refini.g. and 

dling Engines and Machinery, and the various Pro- 
cesse» in Union, &c. By WILLIAM TRURAN, C.E., formerly En- 
3 at tho Dowlais Iron Works, under the late Sir John Guest, 
sa uentiy atthe Herwain and Forests Works, under Mr. 
Crawshay. Third Edition revised fiom the Manuscri 
Trurau. By J. Arthur Phillips, Author of “A Man 
% Kecords of Mining,” &., and W. H. Dorman, C. E. 


London : R. and F. N. Spon, 16, Bucklersbury. 


Just Published, post 8vo, cloth, 3e 6d. 


EMOIRS of the DISTINGUISHED MEN OF 


SCIENCE OF GREAT BRITAIN, LIVING A.D. 187-8. By W.. 
WALKER, Jun., with au Introduction by Robert Hunt, F. R. . 
Second Edition, revised and enlarged. 

Containing the lives of Watt, Rennie, Telford, Mylne, Jessop, 
Chapman, Murdock, the first to introduce gas ino practical use; 
Rumford, Huddart, Boulton, Brunel, Watson, Bentham, 


of the late Mr.. 
of Metallurgy ,” 


nalda, the- 
pas an electric telegraph message wri 1 a long 


ten, Donkin, e Herschel, Maskelyne, 
Leslie, Playfair, Ru 

and Banks, the Presidents of the Royal Society at that epoch of 
time ; Kater, celobrated for hie pendalum sxperimeuts ; Dr. 
Thomas Young, and Jenner, the benefactor of mankind ; Jas. Ivory, 
Dr. Priestly and Cort, the father of the iron trade. 


London: E and F. N. Spon 16, Bucklersbury. 
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THE ENGLISH MECHANIC. 
UPFIELD GREEN, 


JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, E. C., 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER. 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


— NOW PUBLISHING, PART IV., VOL. I., OF 
THE ILLUSTRATED 


BUILDERS’ JOURNAL, 


A Paper devoted to the Interests of all connected 
with the 


ENGINEERING AND BUILDING TRADES. 


Coxraininc 80 HANDSOME Aro. Paces, ENRICHED by 
NUMEROUS PRACTICAL ENGRAVINGS, PRICE 11D, 


HE ILLUSTRATED BUILDERS’ J OURNAL 

is the cheapest and most practical work on Architecture pub- 
Tiehed in d. Among the Contents of Part IV., Now Ready, 
will be fo :—Muir’s Improvements in Public-houses and Taverns, 
with elevation and plans—Where Artists Come From—District Sur- 
cen The Cisterna of Venice—Roofing Plates— 
e Artisan 


—Gas and Water Pipes— 
—London Improvements and London Poor—Beneath the Foundations 


Brid 
on Churches and Chapels—News from Scotland—Progress in the Pro- 
-vinees—General No 


with engravings—Stoneware, with 
‘The National Provincial Bank of England—A New Northern Water- 
‘dng Piace—Examples of Brick Window Heads, with five engravin 
Ts lication—An Apology for Harley-street and its 
Likes—A Town without Water—The British Association—Society of 
‘Wood Carvers—The Ruins of Bury Castle Discovered—The Royal In 
Buildings—City of Milan Improvements Company— London 
Bridges—Movements in the Trade—The Sanitary Condition of the 
City of Dublin—Nicola Pisano’s Pulpit—Castle Pierrefonds—Willen- 
hall and its Locksmiths—Accidents to Operatives and Others—Bat- 
tersen Park—The Position of the Werker—Clark’s Window Sash Lock, 
illustrati Cornwall and Devonshire—The Nail 


Toll — the Thames The Cannon-street Railway Bri 
Station Bank of London, the Temple Bar Branch—The 
of the Thames Embankment—Improvemevts in Windsor Castle— 


Water in Loudon— Building News from the Provinces—Im- 

roved Houses— y of Water to Towns, with large en- 
graving—Wood Working Machinery fer New Zealand—Railway Smoke 
—Undersunk Foundations—More Houses for the Working Classes— 


Street Cleaners—. 
Works in France— , Cements, Mortars, and Concrétes—Wol ver- 
and its The Cannon-street Extension of the South- 
Eastern—Ventilation— s Self-Cl Door, with illustration 
Editor— tion Cases Property 
Record— In—Contracts Open—CompetitionsOpen—Pro- 
posed ur Works Open for Tender=Prices of 


and 
Materials—Bankrupts in the Building Trades, &c., &c. 
PRICE ELEVENPENCE. 


OFFICE; 147, FLEET-STREET, LONDON. 


` Just published, 32mo,, cloth, 6d. 
Ros LOCOMOTIVES, an Epitome of the | 


ew Road Locomotive Acts for the use of Owners and Drivers, 
with an introdusse gega, by Thomas Aveling, London, 
E. F. N. Spon, 16, Bucklersbury. 


Nb ENGINEERS’ POCKET REMEM- 


BRANCBR (Second Edition, with àb Appendix), An Epitome 
of Data. Rules, and Formule, applicable to civil, mechanical, marine 


A E ANGIS Miri. & E. Fre, bf 
A PRACTICAL TREATISE upon ME- 
CHANICAL ENGINEERING ; including — 42 
ud the Pri 1 of 
‘Locomoti on and Steam Fire-engines ; and Ninety-one Wood 
By 


es and Cons 
inery, Boilers, Pumping, Ro 
ve, 
“With an A Ou the Analysis of Iron and Iron Ores. 
FRANCIS CAMPIN, E 


IN, Engineer. 
: ATCHLEY and CO., Engineering and Architectural Pub- 
here, 108, Great Russell-street, Bedford-square, W.C. 


THE LIFE OF ONE OF THE GREATEST MECHANISTS. 
IR MARG ISAMBARD BRUNEL, C.E., 


and Mr. Beamish has related facts and events his 
life with considerable etfect. 
WILLIS & SOTHERAN, 42, Charing Cross. 
MECHANICAL INVENTIONS OF J. WATT, C.E. 
HE ORIGIN and PROG of THE 


MECHANICAL INVENTIONS of JAMES WATT, C.E., Ilus- 
treated from his dence with his Friends, and a Specifica- 
tion of his Patents; with Memoirs by J. P. MUIRHEAD, Esq, M.A., 
with Portrait and Plates. 3 vols. 8vo. cloth, reduced ir 4s. (pub: 
lished at 42 5s:)—Larger paper, 3 vols. royal 4to. cl As. (pub. at 

WILLIS & SOTHERAN, 42, Charing-cross, 


JAMES WATT, THE EMINENT EN EER. 
IFE OF JAMES 


the Modern incorpora the most interesting 
passages from his Private Public Correspondence. 
. HEAD, Esq., * 


Sa. (published at 16s. 
III a ROTHER A , 42, Charing cross 


GIN 
WATT (the Inventor of 


RAPIDITY AND ECONOMY. 


li derangement. 


easy to ọperate, simple to learn, qi 
It will TUCK, HEM, FELL, 
and sews from two ordinary reels, requires 
inch, will not rip. Price from £6 6s. 


WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. 
MANUFACTORY—GIPPING WORKS, IPSWICH. 


“ EXCELSIOR,” “ EXCELSIOR” 
Family Sewing & Embroidering Machine 


WITH ALL THE LATEST IMPROVEMENTS. 


iet in action, and not liable to 
GATHER, CORD, QUILT, BRAID, 
no re-winding, and the seam, if cut at every 


PRICE LISTS FREE. 


a ae E a EE 
EORGE CUTLER, Junr., MANUFACTURING ENGINEER, LONDON GAS- 
1 HOLDER AND BOILER WORKS, 8, WHARF, WENLOCK ROAD, CITY ROAD, N., LONDON. 
Contractor for Tanks, Gasholders, Roofs, Purifiers, and all descriptions of Gas Apparatus executed on the most 
reasonable terms, Steam and Range Boilers of the best material and workmanship on the shortest notice. 
MAKER AND PATENTEE OF THE GAS HEATED STEAM BOILER. 
Slide and Byepass Valves for Gas or Water W orks, Bolts, Rivets, Retort Screws and Doors kept in Stock. Ga 


Works supplied and 


erected complete with main and service laying. 


RAMSBOTTOWMS 


PATENT DISPLACEMENT LUBRICATOR 


FOR LUBRICATING THE PISTONS, CYLINDERS, 
AND VALVE FACES OF STEAM ENGINES. 


HIS Lubricator is very simple, efficacious, requires little attention, 

has no mechanism to be deranged, effects a great saving ef the 
Lubricant, and a reduction of friction, and consequently of the working 
faces exposed to the 
Engines, Marine, Station 
Hammers, and other Machines actuated directl 
26s. 6d., 35s. 6d., 45s. 6d. Particulars to be had of the Manufacturer, 


J. CASARTELLI, 43, Market-street, Manchester. 


Oe — — — 
No Fitter or Turner should be without a Straignt- edge. 


steam. It is applicable to every form of Steam 
„ Locomotive, and Agricultural, Steam 
by Steam. Prices, 


The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND 


MACHINE IRONMONGER 


135, STEELHOUSE LANE, BIRMINGHAM. 


Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


TO INVENTORS.—Office for 


OTICE 
Nea Cos bre 
Britain or countries. 


A 
ce and assistance in 


1e t of 
. Advi 
inventions. Branch offices and 


U 
4, South-street, Finsbury, London : 10, Rue de la Fidelité, 


Paris ; 32, Rue des es, Brussels. Provisi pro- 

tection, £7; to com gf — £30; French patent, 

£6 10s.; Belgium, £2 ircular gratis on app ication. 
VENTIONS PROTECTED BY 


PATENT or REGISTRATION, at fixed and most 
moderate charges. Inventors’ Manual free b post, 
te 


or is on application.—Apply to Mr. BREWE 
Barlow and Co.),89, Chancery-lane, London, W.C. Es- 
tablished 21 years. 

ENTORS’ PROTECTION AND 


PATENT SECURING OFFICE, 
SOUL anp CO. 
3, Leadenhall-street. 
British and foreign patents and designs, Circulars of 
application. 


ATENTS FOR INVENTIONS. Full 

instructions may be obtained —— to Mr. W. 

T. RAWLE, Office of British and Fore atents, 8, Small 
street, Bristol. 


MODEL WATCH — 


7 65, CHEAPSIDE 7 


, LONDON: i SZ 
< 


W. JONES 
DIE SINKER, 
EMBOSSER AND ENVELOPE MAKER, 


MACHINIST, 
PRESS AND BRASS LABEL MANUFACTURER, 
246, HIGH HOLBORN. 


OLLOWAY’S OINTMENT AND PILLS.— 


pec Hi = ee cast may release themselves of their 
complaints by usin olloway’s purifying, 
remedies. In outward allments this : tmen vee 


tracted 

unguent into the skin. maladies severity or 
— duration, the Pills should 

the last seeds of the disorder, avd to haste the desired cure. 


f > 


24 ° 


THE ENGLISH MECHANIC, [Ocroper 6. 1865. 


PATENT HOLLOW STEAM PACKING. 
A great and peculiar advant ntages of this 


packing consist in its rematning perfectly e 0. astern is 80 * * 
eee: and applied that the pressure of the steam iteclf 
joint by entering the packing from the cylinder; thus aaa — 
0 ons to packing previously existing are effectually removed. 


ulcanised India-rubber Sheet Washers, Valves, Springs, Hose, ' 


Glazed and Solid Tubing for Gas, 83 Tubes, Diving Dresses, Gas 
3 „ Air-proof Goods, or auy description f ludla- rubber articles 


Price © Lint or circular, with full description of packing, to be had of 
the only Manufacturers and Patentees of Hollow Steams Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


UBRICATING OIUS.—By a newly dis- 
covered proeess (without acids) all gummy asd sticky m \tter 

is perfectly — air This oil, baing dea fatty substance, with a 
deuse consistency, accelerates the motion of machinery, is inore 
durable and economical than ng tig * N Doce alters and 
sewing machine oil from 4s, nse oil for heavy 
London, E. from 5s. to 58. 94. oll What Pont Brees road, Limehouse, 


ENGINEERS Cit a and Mechanical), 


Paten 3 . Inventors, Architects, Builders. Irou 
Patterns for Casti Models for Locomotive and other Engines, 
Ships, Carriages, Perinanent Way, and every description of 


3 made to order, Templates, Working and Finis Draw- 
Èc., Models, and Plans for Trials.—New Inventions 
practically carried out full size or to auy sorle. Iron, Brass, and Mal- 
3 Castings supplied, by MACMORRAN & CO. 14), Satisbury- 
Fleet-street, EC. Agents for Lienior’s Patent Gas 


Engines e 
phi peed escent for the City of London Working 
Classes — — * all information given. 


W. R. GIBSON, 


DRAUGHTSMAN AND ENGRAVER ON 
WOOD, LITHOGRAPHER, &c. 
EAST TEMPLE. CHAMBERS, WHITE- 
FRIARS STREET, LONDON, E.C. 


HE EVAPORATER SURFACE CON. 
DENSER (PERRINS'S PATENT).—This simple apparatus, hav- 
ing now been ſu use for some years, can be strougly recommended as 
very effective and economical. 
A vacuum of 23in. can be readily obtained by evaporation alone, 
and all the water now required for the ordinary condenser is dis- 
with entirely, f. pure water is returned to the boiler, thus 
avoiding all sediment, Ke. In non-condensing ines the water is 
9 — to the builers at a temperature of 212 deg.; and, by the 
addition — a 5 alr · pump. the advantages of a condensing 


Ge we and estimates given on application to the Manufacturer 
ed A. M. F INS, 6, Seaford-street, Regout's- square, 
London, W. C. 


W. H. PEARCE, 
LATHE AND TOOL MAKER, 


77, GREAT SUFFOLK STREET, 
BOROUGH, S.E. 
Lathes from 36s, upwards, 


PRIZE MEDALS, 
INTERNATIONAL Exarsrrion, CLASS I. anp Il. 


ATENT PLUMBAGO CRUCIBLES.— 
The Crucibles manufactured by the PATENT 
PLUMBAGO CRUCIBLE CUMPANY are the onty’ 
kind for which a Mepat has been AWARDED, and are now 
mole ie Fe by the English, Australian, and Indian 

the French, arem; and other Continental 

; the Royal Arsenals of Wool- 

met hg t, and Toulon, &. &c. ; 
and have been adopted by most of 
the large Engineers, Brass Foun- 
ders, aud Retiners in this country 
and abroad. The great “supe- 
riority of these Melting Pots con- 
sists in their ay paris es melting 
on an average Forty Pourings of 
the most difficult metals, and a 
Still greater number ot those of 
an ordinary character, some of 
them having actually reached the 
a number of 96 melt- 


ey are unaffected by onango 

f tempera never ‘eon. and ig heated much 

ag rapidly than any ¢ other crucibles. 9 
their N ge ility the saving of 


The s The, Compa os * recently introduced Cructibles 
ed for the following purposes, viz. : 

Natale Tron Mu tra, the average working of which 
bas proved to be about SEVEN DAYS; Srrab Mabrms, 
which are found to SAVE NEARLY A TON AND A HALP OF 
FUEL ro EVERY TON OF STRRL FUSRD : and for Zinc MELT- 
rade esp much longer than the ordinary Iron pots, and 
pag 2 which arises from mixture with 


The Crucible Company likewise 
mannfac port, Clay Crucibles, Muffles, Port- 
able * ‘Backs, all all descriptions of Fire 

every roana for the 
1 5 als. &c., apply to 


LLEWELLINS & JAMES, 


BRASSFOUNDERS, 
COPPERSMITHS, AND ENGINEERS, 


BRISTOL 
Role Makers of Clements’ 


ECONOMIC LUBRICATOR, 


i FOR MARINE, LOCO’, AND FIXED STEAM-ENGINES, 
ahh 


0. it 10 |! \ iy, (As supplied to the Admiralty, and many Engineering and 
0 i 11 7 n Companies.) 


This Lubricator offers a perfect method of lubricating all the 
internal parts of the steam-engine, by the vaporisation of the 
lubricant, saving, at Jeast, half of the oil or tallow generally used, 
and lessening the wear and tear” consequent upon imperfect 
lubrication. 


PRICES, COMPLETE, WITH GUN-METAL FITTINGS :— 


2 Pints, 62s. Gd. ; 3 Pints, 67s. d.; 4 Pints, 75o. 
BRIGHT GUN-METAL BODIES, EXTRA, 


As they are fixed on the steam-pipe. the diameter of this should 


be given; and it should also be stated whether horizontal or 
vertical. 


Bir AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the business 0 of h's late Father, which has been established nearly 
hed tee n 3 his Setar mae 5 » 9 5 8 Gr information respecting the 
ous m ofsecuring prote tioa for iaventions at ho me and abroad, m had, ratis, b perso 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. Paene ** 


PATENTS. 


ME- VAUGHAN, Member of the Society of . British, Foreign, and Colonia: 


| Patent A 

pet, 54, Chancery-lane, 
Traneacts every description of business conaected wit 3 Patent 1 Deen Provisional protection, ê to 
5 guineas. A “ Guide to Inventors” free by post. 


EI ae a Sm HAR f m j i H. WATTS, 
an UA Wale Lu  ManoraororeR oF mprovED 
Jm — * e — — ny i = OPEN AND CLOSE FIRE 


KITCHEN 


RANGES, 
ENGINEER, 


AND 
| 10 HOT- WATER BATH 
10 —— tN 

po 27) — | —— s = fs ay APPARATUS ERECTOR, 
i 1 G ia] —— — E T i | 1, Water-s*treet, 
om a | — = = ie f i 160. NEW BRIDGE-STREBET, 
ie |e R, j Se — — = 0 BLACKFRIARS, E.C. 
f a SS | ij 2 


| 


1 
M IT 


Oo 1 i) 
men — Be. 3! UA 1] Estimates sent, post-free, on applica- 
MIETTEET v HUNT tion. 


SAMUEL BROTHERS, 
Suits for all Occasions 


Boys’ Suits 
lös. to 35s. 


50, LUDGATE EILL. 


The new Book with 42 Engravings (36 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase. 


Lorvos : Printed by Mavens and Porraoe, l, Crane-court, Fleet-street; and Published for the Proprietor at the Office ot “o Newt- 
j agents’ Publishing Company, 147, Fleet-street. 


Advertisements and Communications for the Editor are requested to be sent to 162, FLEET-BTBEET. 


REGISTERED FOB 


THE 


TRANSMISSION ABROAD 


ENGLISH MECHANIC 


A Record of Mechanical Enbention, Scientific and Industrial Progress, 
Building. Engineering, Manukactures, Arts. Ke. 


Vol. II.—No. 29 


ii 


HW 


D ESSN RR 


We this week make room fora little gas-heated 
boiler, the invention of Mr. P. H. Sadler, draughts- 
man, of 4, Richmond-place, Richmond-road, Dalston. 
It is one of a numerous variety, but has some points 
which will recommend it to those using model-sized 
engines, and for amateur experiments. It will o 
observed that there is attached a simple a 
for preventing steam rising above a „ point, 
thereby effecting a saving in the gas. This consists 
of a small cylinder fitted with a piston and a rod 
aise lees ts with the gas supply, the piston 

i i in its place by a spiral spring. the power 
er ot pos is regulated according to the desired 
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SADñLER'S GAS HEATED STEAM BOILER. 


This form of boiler is the strongest, being a per- 
fect sphere in two halves, and having an outer cover- 
ing forming a chamber for the heated air ing 
from the under portion of the boiler. This 
ai by having holes made in the two middle 


aig is a section of the beiler; b is the gas 
mappy ; ; €, the feed pipe, which being at the otha 
boiler serves as the blow-off pipe also; e, is 
che cylinder for * the pressure; d, is the 
tank; f, f, are brackets for su rting the gaspipes ; 
g. is a screwed joint to enable the boiler to be 
cleansed ; a, a, chamber fa hot air. Fig 2 is an 
elevation of f the boiler, showing ite real ap ee 
which when this is studied the boiler can papina 


* . =e. 
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in the lathe after being ly worked on the 
anvil. ae is impossible ane plates and rivets 
are us 

Mr. Sadler in his communication expresses the 
hope that his modification ” will be acceptable to 
our readers. ä 


THe value of water-tight compartments in 
steamers was well illustrated in the case of a colli- 
sion on Lake Huron, one of the unfortunate vessels 
having been taken 1 sixty miles or more 
= scene e p e a an ee wreck 
orward, great plates o 
bent, twisted, and torn, but bis ON od ak test 
partition tight as a steam boiler. 
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ANSWERS TO CORRESPONDENTS. 


— 


ELECTRICITY, 

To Orr Reapers.—In answer to “J. H. S.,“ “ Walter 
Harring:on,” and others, it is not our wish to stop all 
correspondence on electricity.” It is our intention to give 
a fair space to letters and articles from the pens of 
te ezraphists and electricians, but for the sake of such 
of our readers whose pursuits are purely engineering and 


mechanical, we feel bound to avoid filling the columns | 


of Tuk ExGlisn Mxchaxic weekly with mere repetitions 
of questions and auswers. We shall, next week, give a 
full description of Winter's electrical machine, accom- 
panied by engravings. 

EIN UURNACHER —Griffiths, 
chemists may keep it on sale. 

SxvrraL Mecaanics.—Let one of you go to the office of 
the examiner, London-bridge (the, local Marine Oflice), 
and everything may be learnt there; or a letter to the 
secretary, Marine Department, Board of Trade, White- 
hall, will do. Spon publishes a ‘Guide’? at 3s. 

SAM. Goopwin.—Try point heating to cherrg red, and 
plunging in oil. 

A. B. Z.—It no longer exists. You will readfty find the 
other by overhauling your back numbers, 

IsometRic.—In preparation, and will shortly be noticed. 

J. C. (Paisley).—Accept our thanks: you will perceive 
your kiud answer has been anticipated. 

Youn MCHAN IG. —See answer by “John Swift.” 

WM. SiAreR.—The matter is closed. 

——.—See answer to“ Isometric.” 

J. Brown (Reading). —Bennet’s book (238 n's catalogue), 
Əs. üd., might suit you, Boyer's book, ls. 6d., No. 249, 
same catalogue; Browning's, 259, 13. 6d. An advanced 
work is that by T. L. Donaldson, 292, £3 8s. Get Spon's 
ca alogue, and there select. 

Ixo Ho. — We think your query has been answered two or 
three times already. 

ALrua.— Both of your queries you will often find answered 
in the advertising columns of the daly press. 

AARoN LLOYD.— See Notes and Qaeries.” No necessity 
for apology. The books recemmended are generally 
asked for. 

TuonAs Gray.—We are sorry to say that under the present 
law the patent has lapsed. There can be no harm in 
your going up to the affice, and questioning one of the 
obliging men there on the matter; they may show you a 
hole to creep in by. 

J. H. M. (Mauchester).—We are sorry, but that correspon- 
dence is closed. Wedid not receive the other, Send it 

Thanks 


Clerkenwell-green. Other 


on again—as brief as possible—and in it will go. 
for all this remainder, which see. 
J. WARKRKTIIID.— Thanks for your letter. 
Jocx.—You have been answered in this column, at some 
length. Why call your intelligent class ‘‘scurvy and 
greasy?” e have never found it so, rather t'other— 
from ‘‘Canoamills to Preasaunce,” and from Holyroed 
K to Rest-antedhankfe’.” 80, Jock Forbes, if you 
2 can get your hours shortened, without doing anyone in- 
E jury, do so; with our best wishes. We may just add that 
A we have yet to make the acquaintance of the combina- 
tion of which we are afraid. 
G. C. Gooon.—Register it, yourself, at the Patent Office. 


„%% We have to ask eur correspondents to so sign their com- 
munications that they may be able to recognise the 
answer. A Subscriber” is no signature—we have them 
by the thousand ; the same with ‘‘ Well-Wisher,” &c. If 
they don’t like to see their own names use those 
ofan ancient orany other man. 

Reveral letters remain over till next week foramswer. 

LærTERS 


Correspondents are to keep copies of their 


drawings and maanusoripéa,as the Editor cannot under 
take to return anch as may be rejected. 


AN Arnomapaec Soorzty.—So much interest has 
of late attached to the eubject of aerostation— part] 
attributable te the publication of Mr. Hatton Turnor's 
% Astro Casto ”—that itis in contemplation to esta- 
blish an Acrenautio Society. Mr. Glaisher, F. R. S., 
Dr. Lee, and oder learned mem have signified 
their intentiom of being members of the council ; and 
it is understood that, as practical matters are always 
foremost in the minds of Englishmen, the society 
will make it their first object to facilitate both as- 
cension and descension without waste either of gas or 
of ballast. They hope afterwards to apply aerosta- 
tion for the purpose of foreign exploration and mili- 
observation. 

HE Friction Brarax.—Mr. Charles T. Porter 
«ues made some careful experiments, in which the 
-power of a atean Angne was simultaneously mea- 

sured by the friction break and the indicator. They 
show so singular a di „ that he has con- 
. cluded the friction-break to be a fallacious test of 
engine-power. No satisfactory explanation of the 

erence has yet been suggested. The power 
calculated from the weight on the break is greater 


than that shown by the indicator. 
Tuk Bernott Patent File Company are now, after 
gurmounting many diffloulties, manufacturing files 


by their new automatic machinery. The apparatus 
for rolling the moat difficult forms of taper files 
has been ected. It is now in course of erection 
at the works at Smethwick, and will shortly be in 
operation. 


THE ENGLISH MECHANIO, 


BARON SWEDENBORG. 

The mention of this philosopher's name, casuMlly, a week 
or two since, in a short article, appearing in our columns, 
having evoked sundry inquiries from correspondents 
evincing adesire te know more of this great man, we have 
made arrangements with a gentleman to supply us with a 
BIOGRAPHICAL REVIEW, and PORTRAIT; the first section of 
which will appear, if possible, in our next. 


THE ENGLISH MECHANIC! 
Just Ready, and now Publishing, the 
FIRST VOLUME 


of 
THE ENGLISH MECHANIC, 


A Record of Mechanical Invention, Scientific, and 
Industrial Progress. 


UPWARDS OF ONE HUNDRED 
ILLUSTRATIONS. 


Handsomely bound, gilt edges, 48. 6d,; post free, 5s. 
GEORGE MADDICK, 162, FLEET-STREET, LONDON, 
` and all Booksellers. 

THE ENGLISH MECHANIC. 
Every Tuesday, One Penny. Monthly Parts, 5d. 
Now Publishing, complete, the First Volume. 
% Title Page and Index, One Penny. Cases for 
binding, One Shilling and Sixpence. 

It is evlicited that all back Numbers be ordered at 
once. 

All the early Numbers have been reprinted. It 
is therefore necessary that sets be made up at once, 
as there will be no further reprints owing to the 
great expense they entail. 

162, FLEET-STREET, LONDON, and all Booksellers. 


TO ADVERTISERS AND CORRES- 
PONDENTS. 
% In future all Advertisements and Communica- 
tions for the Editor to be sent to 


162, FLEET-STREET. 


OUR MONTHLY PARTS. 
Part 6 of THe Exciisa Mercu#anio, in coloured 
wrapper, is aow ready. 
Peise d. only! Post free, 7d. 
All back Nea. have been reprinted, and can be had 
direct from our Oflice, or through any bookseller. 


O 4A DVERT IS E RS. 
As the Emm Mecnanic addresses itself to the mrs 
and most intelligent portion of the community, is 
the only Paper of the kind establisted, it offers unusual 
advantages as an advertising medium. 


SCALE FOR ADVERTISEMENTS : 


£. d. 
Five Lines eee eee soe oe ene 0 8 0 
5 Line (Nine Words) ... 0 © 6 
Whole Page. sas Cis eee .. 8 8 0 
Half Page eso ooo ooo eee Gee 4 & 0 
One column 8 0 0 


Post- Office Orders to be made payable to Guonez Man- 
pees, Fiest Steet Branch. 


AB Adweréfepments should be sent to as ast isher 


than Friday. 


The English Mechanic. 
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THE SOCIAL SCIENCE CONGRESS. 


DO aa A the flight of the British Associa- 
tion savants comes that of the Professors of 
Social Science, male and female—for here, at least, 
woman asserts her rights and lefts—who have this 
year chosen Sheffield for a temporary roost. Fore- 
most now, as of old, where good isto be done, was 
Harry Brougham as President, who took up the 
thread where it was dropped lastiyear, aad lucidly 
expounded from the text, What has been done for 
the good of mankind, in Britain, ‘during the past 
twelve months. From the Sacred Book to the 
humble pennyworth he travelled, taking in the 
ballot, extension of the suffrage, co-operation, 
savings banks, Government annuities, education, 
help for the helpless, prison discipline, law, logio— 
everything appertaining to socia] science was hap- 
pily touched 5 by the venerable, as indefatigable 
resident; and though the bent head and feeble 
rame denoted that Time was doing his work u 
this noble son of toil, yet it was not until after 
an hour's reading that his lordship had to hand 
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over the finishing of his presidential task to Mr. 
Hastings; and then it was the wisdom of the ancient 
fromthe lips of the modern. It is not to be ex- 
ted that we can give room to the address im fall. 
Some extracts we may be able to give of more than 
usual interest ; but our readers will doubtless possess 
themselves of the entire document, which is well 
worthy of preservation as a record of the progress 
made in the science in the Congress year last 
rast. 
There is one point we wish to see touched upon, 
and that is the giving of a percentage of profits by 
employers to the employed. It has been adopted im 
several large concerns, and with benefit doubtless to 
all concerned; it has the charm about it of the 
“family,” and, if properly gone about, would do 
away with many of the heart-burnings which exist, 
and which have yet to run their bad race, and do 
damage in strikes and lockouts. It covers the 
whole ground nearly of the majority of disputes, 
and is well worth the attention of the employer 
class throughout the land. Some may call it non- 
sense and utopian. We don't; and dare be sworn to 
our opinion that the places in which this ‘‘ share” 
system is carried out honestly and fraternally will 
know strikes no more. 

We have spoken of the Congress in question as 
one in which the gentler sex can come out as strong 
as they like; doubtless, as we write, they are doing 
so as of yore--for, on anything on which their 
sweet lips may be privileged to open, they give 
tongue most fluently. We would suggest, however, 
their forming themselves into an independent asso- 
ciation: it looks so, to be hanging on to a mascu- 
line affair! And then we could admire the fluency 
of the writers, and the soundness of their logic 
much better, and be far moro able to see exactly 
where weanan was made to shine. 

The Association, we need scarcely say, has our 
best wishes, as it has those af every well-wisher of 
his country, including every man and boy among 
our subscribers. 


CHEMICAL AND MECHANICAL OIL- 
TESTS. 


HERE are, comparatively speaking. but few sub- 
stances, the adulteration of which is so frequent, 
and so dithcult to detect, as that of animal and 
vegetable oils and lubricants. We propose, there- 
fore, to give à short account of the means em- 
ployed for detecting the adulteration of lubricants 
with other oils, and also of the manner in which 
their qualities are usually ascertained. 

The kind of oil used for adulterating other lubri- 
cants depends, of course, on the comparative price 
of oils, Thus, although rape oil and poppy oil are 
generally cheaper than olive oil, and hence are 
often used for adulterating the latter, yet a change 
in price has sometimes caused just the contrary 
adulteration to take place. But, generally, table 
Olive is adulterated with poppy, sesame, or nut oil ; 
olive oil for machinery, &c., with rape oil; rape eil 
with poppy, nut, linseed, and more frequently 
with whale or train oil; linseed oil very frequently 
with the coarser kinds of olive and rape oil; and 
sperm oil with nut oil. 

The usual teats for ciis and infeicants may be di- 
Wied inte chemical and mechemical tests. 

The formar st ence show the kind of oil em- 
ployed fer adulteration, whilst the latter indicate 
this indirectly, by proving the physical qualities 
of the lubricant. 

Chemical testa usually show the mature of an oil 
by inducing a peculiar colouration, or a change in 
consistency, or a rise in temperature. 

A very explicit account of the striking effects pro- 
duced by sulphuric, nitric, phosphoric acid, caustic, 
soda, on various oils, is given in an article by Mr. 
F. Grace Calvert, F. R. S, in the Philosophical Ma- 
gazine, February, 1854, and reprinted in Ure's 
„Dictionary, and elsewhere. He states that one 
part, by bulk, of sulphuric acid having a specific 

ravity of 1475, mixed with five of oil, shows, after 

5 minutes, a very green colour if linseed or hemp- 
seed, anda red colour if a tish oil be present. By 
these means 10 percent. of either of the first oils 
mci be de . As little as one part of fish oil 
in 1,000 of another oil may be discovered {rom 
the dark red to black colour imparted exclusively to 
fish oils, by mixtug with 1-5th part of syrupy tri- 
hydrated phosphuric acid. Other very characteristio 
reactions are obtained by adding first nitric acid or 
aqua regia, and then caustic soda. For further 
details of these very extensive researches by Mr. 
Calvert, we refer to the above-mentioned e 
tions. 

A more easy test is the unvarying rise in tem- 
perature that takes place on the addition of one- 
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third of monohydrated sulphuric acid. This is the 
most concentrated form of the acid, and is obtained 
by distilling that of commerce. 

Olive oil rises 68 degrees Fahr., po oil 126 
degrees, and rape oil 100 degrees. With linseed 
oil the action is so powerful, that the monohydrated 
acid can only be used when mixed with 10 per 
cent. of the acid of commerce. With this mixture 
of acids linseed oil rises 135° in temperature, whilst 
rape oil rises 68°, and olive about 50°. 

Schneider detects rape oil in other oils by dissolving 
the oils in question in ether, and then thoroughly 


| with it 20 to 30 drops of a solution of 
nitrate of silver in alcohol. The mixture is left tor 


a short time in a shady place, when, if much rape oil 

ie present, the lower part turns brown, and, finally, 

black; with a smaller quantity on the other hand, 

: distinct brown colour appears after, at most, 12 
ours. 


Resin oil may be detected in other oils by adding 


10 of ethylene alcohol, Sp. gr. 0°83, and 
the mixture for about a quarter of an hour. 
The upper milky strata will then contain the resin 


dissolved, and, if filtered and cautiously evaporated, 
will leave the resin as residue. 

A Frenchman, M. Haucecorne, has found binoxide 
of hydrogen, or oxygenated water, an excellent test 
for olive oil. By adding one-fourth of binoxide of 
hydrogen aad shaking up the mixture pure olive oil 
turns applegreen ; poppy oil, flesh coloured; sesame 
oil, bright red; and nut oil, milky and greyish 
yellow. He tested in this way 292 samples of French 
olive oil, and found one hundred adulterated with 
oil, six with sesame, and only one with poppy 
O. oe 

(To be continued.) 


PHOTOGRAPHY. 

SPLITTING or CoLLopion F1LMs.—The Editor of 
the American Journal of Photography, in reprinting 
an article from the Photographic News on this subject, 
adds: Amore frequent occasion of exfoliation than 
any of those above enumerated is the acid condition 
of the plate. If the plates have been treated with 
acid, any amount of washing in simple water will 
not remove the acid effect, when there is a tendency 
otherwise towards exfoliation. Any alkali neutra- 
lizes all the acid.“ 

Meetines or Societies.— We remind those of onr 
readers concerned that the winter session of meet- 
ings of most of the societies will commence next 
month. The North London Meeting will be held at 
Myddleton Hall, and the South London Meeting at 
the City of London College. 

PuotocrarHs oF WEeELsaH BARDS, &c.—At the 
Eisteddfod just close to Aberystwyth, Mr. W. 
Griffith received the first prize, a silver medal, for,his 
series of photographic portraits of Welsh bards, 

, and literary, scientific, artistic, and other 
popular men. 

TAINS IN Paints.—A correspondent of the Pho- 
tographic News, who was recently troubled with pe- 
culiar stains of one shape on the back of his prints 
which extended to the front, informs us that he has 
found the cause in a japanned waiter, upon which 
the prints were laid to dry. We presume it had 
been japanned iron, and the japan been removed 
in one place, thus staining the prints with iron. It 
often strikes us with surprise to witness little acts of 
carelessness of thie kind, the source of numerous 
troubles which photographers thus voluntarily en- 
counter. 

SPLITTING OF THE FILM AND THE GELATINE DE- 
VELOPER.— Another correspondent, signing Kent.“ 
informs us that he has suffered from fihns splitting 
off where he has used the gelatino-iron developer 
but that a coating of dilute gum arabic before drying 
the plate prevents it. We cannot see any reason 
why this developer should produce such an effect, as 
ite whole tendencies would seem to be in the opposite 
direction. If in the preparation of this developer, 
free sulphuric acid were left, it possibly might pro- 
duce snch a result; but if the developer be prepared 
properly, splitting of the film is most probably the 
result of an extraneous cause which chances to be 

resent. See an interesting letter on this developer 
y Mr. Nelson K. Cherrill, in the present number.— 
Piwtographic News. 


TRIAL OF THE New Jersey FLYING MAcHINE.— 
We are informed that the flying machine which 
has been in process of construction in Jersey City, 
and which has been incorrectly called the Govern- 
ment flying machine, asthe Government had nothing 
to do with it, has been completed and tried. It of 
course failed, as everybody of any judgment knew 
that it would. They could not get it off the ground. 
— Scientific American. 


[We do not hold ourselves responsible for the opinions of 


terest your correspondent ‘“ 


Brew 


power. 
grooves and ridges, that are first cut on the grinders by a 


perforations or very intricate forms occur in the tern, 
to 
powder. The stones are finally 
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PREPARING SIL. - What is the art of preparing silk or 
taney stuffs for covering fans and fancy goods !- Jon 

EFFERY, 

Dig COUNTERPART.—How to make a counterpart for a 
steel die for producing stamped brass ornamenta in a fy 
press in large quantities ?—AMATEUR DIE SINKER. 

[We have seen a fair one produced in lead, taken from 
the other, well hooped in.) 

SHoEMAKER’S Bexcu.—Is there a patent bench for shoe- 
makers to stand to work at? If so, who is the patentee, 
and where may one be had? Also the best ee machine 
for shoe making in general use, and price 1—B. M. T. 

VELOCIPEDE.—Will any one tell J. B. H.” where he 
can get information how to set about one? 

Microscope Con bzxskz.—Can the inventor tell me the 
expense of the condenser described by him in No. 6, and 
where it may be bought ?—W. O. 

CARDBOAED.—Is there a machine in existence for 
cardboard (single sheets or otherwise), and if so, where 
can I getone?-—-CaRD MAKER. 

‘“ Pinginc ” or FILEs.—Wanted, a remedy for the “ pin- 
ning” of files, where to procure fine plaster of Paris, a good 
handy book on turning in iron and brass, &c.—PosruLata. 

SMALL Castings —How can I melt smal) quantities of 
iron for casting small pieces of machinery? Also, a de- 
scription of the tools necessary in the o on.—B. L, B. 

ELECTRO-MAGNET.—What sise of wire is required for 
making one, to give strong shocks, and how much re- 
quired ?—J. D. E. 

Case HARDENING.—The best mode for case hardening 
angle iron; also, how to calculate the wheels for screw 
cutting with the slide rule ?—J. D. E. 

[We described a method of case hardening, both) and 
small work, some time ago. There is a turner’s and fitters 
pocket-book for calculating the change wheels for screws 
on a turning lathe, by J. La Nocea, price 6d., sold by Spon. 
— also the book advertised in our columns by James 

IxDUCTION Coll. Having paid over £6 fer materials for 
an induction coil giving long sparks, constructed it by 
binding the secondary as cotton on a bobbin, and ins 
ing with gutta percha, but having failed to get a satisfactory 
result ; perhaps some of your expert correspondents in 
electricity could tell me of some plan of construction, 80 
that in the event of a break in the passage of the Pee 
current through some miles of wire, it may be co 
whoa uncoiling alı the wire, and having to rewind it.— 

Rorzs ror Tuarrr CLocxs.—What is the best wire rope 
for turret clocks, copper or steel, the size to carry a 19 
stone weight, and the best place to purchase them — 
TROMAS ToxrIOR. 

CLI DER. — What size cylinder will a boiler 3 feet long, 
and 20 inches diameter, of square end form, drive? Also, 
auy easy rule to find the size of cylinder required, the full 
dimension of boiler being given.—JoHA JAMEL. 


TO HABDEN COFFEE MILLS. 
“A, Smith” (No. 27, p. 8), does not say what particular 
reparation of potash, and as there are a great number, per- 
ps he will be so kind as to give the precise kind, else his 
information as it stands at present is useless, for it would be 
no use to go into a shop and ask for 3d. worth of potash. 
Give ann Tags. 


VEHICLE FOR OOLOUB. 

Could you kindly give me shellac and borax, say, to a pint 
of water, the time of boiling, and also the kind of shellac, 
if so, you will greatly oblige. Give asp Taku. 

[The correspondent who forwarded the recipe, will, per 
haps forward full directions for the benefit of "uive and 
Take,” and other subscribers.—Ep. E. M.] 


our correspondents.) 


Sir,—Some of the f. loring infor 
r= e of the following information may perhaps in- 
1 idary.” The manufacture 
of articles made of agate, cornelian, and similer stones, is 
lly carried on in a small district of Germany, ad- 
olning Rhenish Prussia, and the Palatinate. The stones 
having been first chip into pieces of a suitable size, are 
ground to the required form on circular stones, about 5 feet 
in diameter, revolving vertically, and driven by water- 
The various indentations are produced by suitable 


hard stone, generally a kind of graywacke. The lapidaries 
work in a horizontal posture, face downwards, their chest 
being ‘supported by a kind of inverted wooden saddle, 
placed in front of the grinders, and about two feet from the 
ground. In this position, and with the assistance of a foot- 
board, the workman can exert considerable pressure. Where 
recourse is had e drill and lathe, assisted by diamond 
polished upon wooden 
rollers, also furnished with suitable grooves, and smeared 
with tripoli powder and water. Sometimes the tripoli 
powder is moistened with sulphuric acid ; but, if possible, 
this method is avoided, as the corrusive actiono the acid 
sooner or later destroys the polish. M 


OUR SUBSCRIBERS NOTES AND QUERIES. 


eee for uniting cast-iron to glass. WX. 
UDSON. 

VELOCIPEDES,— Any recent work on the construction of 
these, or information how to proceed N. J. W. 

Cement.—Required for uniting glass and wood ? — Mau- 
METIO. 

ELECTRIC SPARK.—Can I get the electric spark, or make 
the electro-magnet, from the magneto-electric machine ?— 
J. Nxwror. 

Wonxnd Too.ts.—Where to get a book giving a practi- 
cal account of how to work with smiths’ and engineers’ 
handtools—such as the scraper, file, chisel, &c.; also, 
turning and forging small articles. —W. GRAY. 

Osment.—A quick ng, fast-holding cement to com- 
bine flannel and iron, which has to do a deal of hard work 
as a roller.—B. Y. 

APPRentice.—Where can I apprentice or article myself 
as an engineer? I am 19, and have been in the trade be- 
tween three and four years. —HaLF MECHANIC. 

Fans.—At what speed should an eccentric fan revolve to 
exhaust heated air or dust alonga pipe? What should be 
area of exit pipe, and what the power necessary to drive 
fan of following dimensions :—Circumference (measuring 
round the extreme end of leaves, 5 in number) about 6ft. 
Qin. ; diameter to end of leaves, 3ft. 2hin.; size of leaves, 
sin. X 9in.—W. Lewis. 

KROSRR E. Can any one tell me whence and how this is 
obtained ?—ALPHA. 

Manocany Dye, &c.—Wanted, a recipe for making ma- 
hogany dye ; also, one for preparing gold leaf for illumi- 
nating paintings, &c.—Z. Y. X. 

BLAOKIxe SLIDEs.—What is the dead black, and how 
used, for astronomical slides in the magic lantern ?—R. B, 
JORDAN. 

TooLs FoR Sprixcs.—Wanted, to know the method of 
making tools for turning up spiral springs, the size for 
each number of wire, and how used ?—A LIVERPOOL WATCH- 
MAKER, 

Cemant, &c.—What kind of cement will fasten wood to 
metal to withstand action of heat? Can I dissolve shellac 
without spirit? Can plaster of Paris bemade to withstand 
moderate heat, and how? If not, what pastic substance 
will ?—J. J. 

ELxCT AIO CoiL.—Can I mate a coil of the following de- 
scription to work :—The core is } iach thick, 6 inches long; 
the brass tube to draw out has 102° marked on it; con- 
tact breaker is on the side of the disc of wood? I have 
nd. No. 16 cotton-covered copper wire, and ilb. No, 28 
do.—G. TOLMAN. 

Boll AA Proportions.—The best size of boiler (in cubic 
feet) fora pinner 8 inch stroke, and 3 inch diameter, at a 
pressure of 30lbs.—W. D. WANSBROUGH. 

Gecatin®, &c.—How are the gelatine “ motto” cards 
manufactured? also, artificial slates and parchment ?— 
Azox LLOYD, 

BLEACHING Resix.—How to bleach resin white.—A. L. 

WIIIIs's MecHanics—Who is the publisher, and what 


PEROXIDE OF BARIUM. 

Sir,—In answer to “Chemicus” (Derby), Binoxide or 
Peroxide of Barium Ba (02 = 10°5),a greyish powder. It 
is prepared by passing dry oxygen gas slowly over anhy- 
drous barytes, carefully prepared from the nitrate in a hard 
glass tube, or by sprinkling chlorate of potash in small 
portions over barytes, ata low red heat in & platinum cru- 
cible, and washing out the chloride of potassium with 
water, the hydrated binoxide remaining ( 1 


PETROLEUM, A STEAM FUEL, 

Sir—A paragraph appeared lately in a daily paper re- 
specting petroleum as a steam fuel. Whale oil is mentioned 
in it as being a hydro-carbon, It should have been Fhale 
oil. The manufacture of shale and coal is destined 
to become one of the principe branches of industry in this 

a 


is the price, of Willis on Mechanics ?”—T. HARRISON. country ; their excellence have all but driven out the 

TRUE FAce-PLATE.— How can I make a perfectly true face- | american petroleum. The public a to know very 
plate 18X24 In.? Also, how to test oll while purchasing it, | little respecting them. These British hydro-carbons are 
so as to see if it de non-clogging !—D’AUBIGNE. only about half the price cf the American. The best are of 


CYLINDER. —What should be the size of a high-pressure 
cylinder, for economy and power? The low pressure is 20 
in. in diameter, and works at 50lb. „ how many 
horse power would it be called ?—W. J. J. 
ELEcTeiciry.— What would be the price of a small electro- 
etic machine—single or double magnet—for experi- 
ments in a lecture-room? Where could I get carbons and 
batteries, and their prices ?—J. W. MERTHTR. 
PARAFFIN BURNERS.— How to fasten burners on parafin 
lamps ?—SUBSCRIBER. 
JaPANNING.—The best way to japan bull’s-eye lamps, and 
what kind of japan to use ?—A SUBSCRIBER, 
POLISHING JAPANNED WoRKE.—How best to do it?—J. 
JEFFERY, 
[Such as are baked in ovens, for the evaporation of the 
solvent of the varnish, are first forwarded with pumice-stone 
powder applied with water, or list, or flannel; 2nd, they 
are polished either with’ rotten-stone, or putty powder and 
oil, also on flannel; and, with the dry hand and rotten- 
stone, } 


specific gravities from 850° and 900°, water being taken as 
the standard at 1,000° ; in using them as steam fuel their 
specific gravity is not, I believe, of much importance. The 
manufacturers have a coal that produces good crude oil, 
unfit for refiners, but which would do for fuel. This would 
be at about one third the price of the American. As a 
steag fuel they are far more powerful than coal, and for 
mee engiaes will, hefore any very long period. entirely 
supersede it. C. J. RICHARDSON. 


HEATING GREENHOUSES. 

Sir,—In reply to Ironmonger,“ to heat a forcing house 
to about 80 degrees Fahrenheit above surrounding tem- 

ratures :—Rule:—Multiply the length of the house in 
eet by the width, and this product by two thirds of the 
greatest height, and divide this by 10, which will give the 
Jength of 2in. hot water pipes; for gin. pipe, divide by 
14; for din. ditto, divide by 19, 


Example: required the length of 3 in, pipe to heat a 
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house to 80 degrees above surrounding temperature: 

00 feet feet wide, and 15 high at back ; 

10x 30= * 1 230,000 142,144 (feet required.) 
The tube to heat a greenhouse is much the same, only 
divide by 15 fòr 2 In.; by 22 for 3 in; by 23 for 4 inch. 
e: 50 x 20=1,000 x 8 (—3)=8,000—- 28—286 feet of 

„ There are a great many kinds of boilers now 

in pae, and all. have their special attractions, but the one 
recommend as the most serviceable is an upright 

tubular boiler made by Lynch White, of London, where 


making the joints is with 


2 23 and I should 


had consider- 
W. H. WALLACE. 


BORING SMALL CYLINDERS. 
answer to “J. H. J.“ in No, 27, the best way 
linders is to fix a piece of hard wood to the 


The pieces of hard wood are screwed from one to the other, 
pe gee at A, and a gutter cut up, as at Bin Fig. 3, 
to allow for clearance. 


JoHN SWIFT, 
NEGATIVE SLIP, 

Sir,—I noticed an elaborate report in the Times of the 
trial trip of the Bellerophon. The writer says a great deal 
— 1 „negative slip,“ but does not attempt to account 

or 

This I understand to mean, that the vessel is actually 

ing through the water faster than her screw is propelling 
* other words, that she is dragging the screw rough 
the water. In the case of the Bellerophon, it is said that 
she was overrunning her screw to the extent of a mile and 
a half per hour, 

It seems to me very strange that this phenomenon has 
never been satisfactorily accounted for, and I hope that 

our correspondents may be induced to broach some theo 
that will account for it. W. G. W. 


MARINE GLUE, 

Sir, —In answer to “J. Bunney,” Aug. 18th,—Marine 
glue is made in the following manner :— 

Make a solution of good caoutchouc with coal naphtha in 
the proportion of IIb of caoutchouc to five gallons of 
naphtha, In about twelve days it will be dissolved to the 
consistency of cream, when two parts of shellac should be 
added to one of the solution ; it should then be heated, and 


stirred till well amal d, 
I should think that this glue would also suit young 
whose query is in your magazine y 55 lith 
* . E. 


„Warwick,“ 
[See “ Notes and Queries.“ 


of August. 
THE ATLANTIC CABLE.. 
Sir, —To raise the cable by under running, I propose 
to construct a hollow metal buoy, of acigar or fish shape 
filled with com air, and surmonnting a strong steel 


Y-shaped frame, carrying a deeply-grooved metal sheave 
for the cable to run in, On the buoy shall be a hoop, 


or 


2 
2 


ARMOUR PLATES. 
Sir,—“ S. E. E. M.“ (No. 15) may submit his plans to the | 
Under-Secretary of War, Pall-Mall, and he will probably } 
receive —thanks. J. H. M. 


ALUMINIUM BRONZE, 

Sir,—“ Neophyte,” in No, 23, may obtain this by strongly 
heating in a crucible pure alumina, finely-powdered char- 
coal, and a very pure copper, finely divided—that from 
Lake Superior ore is preferred, The strength of the alloy 
com of copper, 90 parts, and aluminium 10 is, 
perjsquare inch, tenacity, 73,185 lbs., or 1185 . more 
than the average capacity of cast-steel; resistance to 
compression, 132,416 lbs., Sp. gr. 7 689. eo 


DEPOSITING ALUMINIUM. 
Sir,—In reply to “J. R.” (No, 15), he will find several 
tents :—Jurist’s is No, 1183, Dec. 28, 1852; Thomas and 
Milley’s, No. 2756, Dec, 6, 1855, The latter dissolve 
hydrate of alumina in a solution of cyanide of potassium 
by boiling. This is filtered whencool, and a W 
. II. M. 
INDIAN INK. 


suspended in solution. 

Sir,—In answer of “S, F. F.,“ this is made from horse- 
beans, or from the kernels of the stones of apricots. 
Either is burnt in an oven till perfectly black, then ground 
to a fine powder, and made into a paste with a solution o 
gum arabic, It isthen formed into long rec cakes 


CYLINDER AND BOILER. 

Sir,—Your correspondent ‘‘ Machina vi Vaporis ” makes 
enquiry, what size boiler he requires for an engine whose cy- 
inder is 2}finch bore, 5 inch long, and powerful enough to 
drive a lathe. 

I have a wrought close-range boiler, } inch plate, 11 
inches high, 6 inches wide, 28 inches long, and 10 inches 
wide, which I have used for driving a lathe with a cylinder 
about the size of M. V.’s, with steam at 15lbs. per square 


inch, 

I wish to dispose of it, and if it will suit M. vi V., it can 
be seen at Messrs. Wiley and Ranger's, ironmongers, 
Upper-street, Islington, JAMES STOCKBRIDGE. 


TEST FOR COIN. 
If “James Ward” will try the following, I think it will 
suit his purpose well. Geta thin flat piece of zine about 
the size of a shilling, and place the gold or silver coin on it, 
then put the two together into his mouth; if the coin be 
good, it will have a very peculiar taste, but if spurious, this 
will not take place, 
Or, if the coin be wetted and a piece of lunar caustic be 
rubbed on it, if good no change takes place, but if Spurious 
then it becomes quite black. Isaac K. CLAYTON, 


LATHE. 
Sir,—In reply to Sytematic’s ” enquiry,—He may turn a 
crank by placing a strong carrier at each end of his shaft, 
itching his centres im the carriers, and taking care to 
lock up the ends by a shore from the crank on each side. 
If necessary, place a counterpoise to balance the weight of 
the shaft. The bearings on the shaft may be turned in the 
ordinary way, only take care to place a blocking in the 
crank, to prevent its breaking with the pressure on the 
centres, 
Can any of your valuable correspondents tell me of any 
machinery that has been invented for strengthening iron 
wire from the coil other than setting witha hammer? I 
have some 21 lengths of 14 wire to get up straight, and I 
find the setting rather tedious, and they are too rigid to 
get straight by pulling. NIMROD. 


POROUS POTS. 
In “ Watt’s Electro Metallurgy,” Weale’s series, 1s. 64» 

a piece of ox gullet or windpipe is recommended as a sub- 

stitute for the earthenware pot, and 1 have often wondered | 

that no one has mentioned it before. I haye never used it 

myself; I shall try it the next time I have occasion to use 

a battery, as my experience of the earthen pots is anything 

but satisfactory. GIVE AND TAKE. 


ELECTRO-MAGNETIC MACHINE. 
Sir,—Being simply a mechanic, and not an electrician, I 
may say something nonsensical if I venture out of my 
proper sphere, 
I will, however, give you an outline of the mechanical 
part of an electro-magnetic engine, which I have been pon- 
dering for some time, 


MICROSCOPY. 


A new dissecting microscope has been devised by 
Dr, Lawson, and manufactured for him by Mr. 
Charles Collins. It is of the class of simple micro- 
scopes ; but is binocular, the lenses being semi- 
prismatic convex ones. The powers do not exceed 
six diameters; but Dr. Lawson considers that in 
the dissection of the lower animals such powers— | 
when binocular—possess the following advan 
over the ordinary dissecting lenses:—1st. That an 
abundance of room is left between the lens and the 
object, soas to admit of freedom of action of the 
operator’s hands; 2nd. That the object may be 
easily and well illuminated by means of the“ con- 
denser ;” and 3rd. That several structures ‘situate 
at different levels are brought simultaneously into 
view. The stage of Dr. Lawson’s instrument con- 
sists of an oblong trough of gutta-percha, in which 
small animals intended for dissection can be 
under water. In the centre of this trough is inserted 
a small disc of glass, through which, from a mirror 
placed below the stage, a flood of light can be thrown 
upon transparent structures. Two arm-rests draw 
out on each side of the microscope, on which the 
wrists can be placed when the observer is at work. 
The pied and front portions of the case unfold 
upon the table, and display a series of scalpels, 
needles, scissors, &c., neces for the dissection 
of animal tissues. When closed, the new binocular 
presents the appearance of an oblong mahogany box, 
about six inches long by three and a half wide. Its 
magnifying power is low; but this is more than 
compensated for by the relief which is given to the 
object under view, and the large amount of penetra- 
tion which the glasses possess. 


un i) 
Wat} 0 
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Z is the sole plate carrying the wooden disc V, and the 
crank shaft y. 

W is a wheel-mounted on crank pin, and furnished with 
nine armatures, 

On V are placed twelve electro magnets, a, b, c, d. &c. 

The wheel W and the disc V are supplied with teeth, 
to cause the armatures to fall direct on the ets, 


On the shaft y is to be placed a barrel, with twelve 
prongs, to strike keys, in tbe barrel-organ fashion, so as 
to make the communication between the battery and the 
magnets in succession. 

he shaft Y is to be furnished with a fly-wheel, leaded 
so as to counterbalance the wheel W. 

Such is my idea of the mechanical part of the business, 
Our electrical friends will, I hope, be able to supply the 
he rest. Robert SLOANE (Glasgow). 


MAKING HOLES IN GLASS. 

Sir,—By using camphor and oil of tu tine a hole can 
b> bored in glass with a 3-cornered drill; also, a watch- 
spring made into a saw will saw flat glass, and a female 
Screw can be made in plate glass. J. 8. 

[We answered an inquiry of the nature of the one you 
make immediately it was sent us, under heading “J, 
Stewart.“ 


A, cable; B, section of buoy. 


band, carrying two eyes, for the insertion of lifting chains 
or ropes, the sub ed buoy to be propelled by two 
Steamers, tlll the whereabouts of the broken end be nearly 
arrived at, the vessels to be then joined by the Great 
E whose immense power and appliances would 
materially assist the actual force ; and the end once happily 


e “ different 
character and 2 


COMPRESSION FAUCET. 

Sir,—In the concluding number of the first volume, the 
beautiful] illustrated description of a compression faucet 
agrees, in all particulars. with one invented some thirty 
years ago by John and Robert Heart, of this city. I fixed 
them on for the inventors as kitchen taps, and to supply 
the water-closet cisterns in a new p y, Bath-street. 

They are particularly well adapted for street wells, for 
which purpose a good many are used, J. HILLS, 

Glasgow, Oct. Ist, 1865, 


ie ois, would then be of a 

the paying-out of the unfortnnate 
shareholders at present. EDMUND Dgaky, 
Engineer, Maldon, 


EMIGRATION IN THE IRON AND COAL 
DISTRICTS. 

During the past two years, as has been noticed in 
the public journals, there has been a continual drain 
of emi ts from the iron and coal districts of 
South Wales, the great majority of them lea for 
the States. Such was the drain at one time 
the working population that a positive scarcity a 

was experienced at many of the works, and 
considerable inconvenience and loss were the result 
to employers. Since the close of the American war 
however, the = movement has been gradu- 
ally checked, „in fact, a good number of the 
emigrants have returned to the mother and 
they give a deplorable account of the state of the 
labour market in the States. The wa that 
appeared from time to time in the daily papers have 
us been verified, and now, when it is too late, 
many of the emi ts regret that they ever left the 
land of their birth. There is no doubt that a higher 
rate of wages is paid in America, but the deprecia- 
tion in paper money and the dearness of all the 
staple articles of food reduce the earnings so must 
that a working man is, after all, better off in the 


industrial districts reat Brita 
Digitized by GOOLE 
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SMALL ARMS MANUFACTURE OF BIB- 
MINGHAM. 
By Mr. J. D. Goopmay.* 


The subject I have selected for elucidation is The 
Statistics of the Small Arms Manufacture of Birming- 
ham —and that it is an important one to Birming- 
ham may be considered from the fact that the work: 
men employed are estimated to number 7,340. Of 
these 3,420 are engaged in producing the materials, 
the barrel employing 700, the lock 1,200, the bayonet 
500, and soon. Setting up these materials into guns 
employs 3,920 men. Of these. the three chief 
branches are the stockers, screwers, and finishers. 
Each of these branches with its sub-branches is 
estimated to employ 1,000 men. The stocker lets the 
barrel and lock into the stock, and roughly shapes 
the stock. The screwer lets in the furniture and re- 
maining part of the gun, and further shapes the stock. 
The finisher takes the gun to pieces, and distributes 
the several parts to the browner of the barrel, the 
polisher, the engraver, &c., and when they are re- 
turned he puts the gun together, and finally adjusts 
the sey oral parte: he out-working system leads to 
the employment of a considerable number of youn 
boys, who are employed mainly in carrying the wot 
from one to another as it passes through its several 
stages. No very correct estimate can be given of 
the rate of wages earned by the workmen in the 
gun trade. With very few exceptions the work is 
paid for by the piece, and the rate varies considerably 
with the demand. During the past ten years there 
is little doubt but that the wages earned in this 
trade have probably exceeded those in any other. 
Several branches require very high skill, and the 
remuneration is in proportion; for instance, barrel 
boring and setting, stocking, rifling, lock filing, &c. 
A judgment can be formed of the delicacy of work- 
manship required in the first of these branches when 
it is stated that a military barrel has to be bored 
with such truth that it must receive a plug measure- 
ing 577 thousandths of an inch, and is condemned as 
useless if it take one of 580. A workman in this 
branch in full employment has frequently been 
known to earn his 5/. to 6l. a week. It is a very 
common practice in many of the branches for a work- 
man to employ several assistants, whether working 
in the factory of his employer or as an out-worker. 
Such men, while paying those under them at the 
rate of 5s. to 10s. for boys, and adults 15s. to 25s. per 
week, will take for their own share several pounds. 
A workman is held to be an inferior hand who in 
any of the skilled branches cannot earn single- 
handed, when work is at all brisk, 30s. per week. 
The Birmingham gunmakers have long been aware 


that amore extensive use must be made of the ad- 


vantages which they possess, and this has led to the 
erection in Birmingham of an establishment for the 
manufacture of guns by machinery on the inter- 
changeable principle. We must give America 
© edit for the introduction of this system. It was 
t ence that it was brought into this country. The 
factory of the Birmingham Small Arms Company 
is now in working operation. The system is there 
carried out in its full integrity. It has been planned 
on a scale to produce 1,000 guns per week. There 
are upwards af 300 machines at work, but at pre- 
sent it has not reached its full power. The num- 
ber of guns now made there is about 500 per week. 
From a return published of the number of barrels 
made for the Government in the years 1804 to 
1815 the total was 3,037,644, or an average num- 
ber of 2,531,137 annually. In 1804 the number pro- 
duced was 80,000. It steadily increased up to 1813, 
when it reached 490,000 in that one year made for 
the Board of Ordnance alone, During this period 
Birmingham produced barrels and other materials 
for the India Company, amounting to a million. 
This makes the total number of arms made in the 
12 years somewhat over four millions, or 1,074 per 
working day. A large number of these materials, 
manufactured in Birmingham, were made up into 
guns by the London gunmakers. To verify the 
traditional gun a minute,” said to have been the 
production of Birmingham during this war, we re- 
quire 1,440 guns per ey, or 525,000 per year. For 
this we must confine ourselves to the two highest 
years, 1812 and 1813, which produced respectively. 
including the India Company's supply, 581,682 and 
654,450. It will be instructive to compare with the 
results now given the production of the French Go 
vernment during the same period. The information 


is obtained from returns published in 1822 by M. 


Dupin, a field officer in the French service. During 
the years 1802 and 1814, a period of 13 years, the 
arms manufactured by France numbered 2,456,257, 
or about 200,000 annually. This number gives us 


Read before the British Association. 


for every working day 604 guns. 
in England, it will e 
working day. At this time, it must be borne in 


mind that France had at her command the resources 


of Liege and Turin, in addition to her own. St. 
Etienne, the most important seat of the arms manu- 


facture in France, uppie 754,000, while Liege 


produced 279,900, and Turin 107,000. Seven other 
towns supplied the remainder. 
of guns proved in the period from 1859 to 1864 was 
6,116,305. Of this number there were proved at the 
Birmingham trade proof house, 3,277,815; at the 
Governmeut proof house at Birmingham, 978,249 
(these last represent ney Kona made for the 
English service); at the ndon proof house, 
1,325,139 ; and at the Enfield factory, 505,102. The 
Enfield factory has only been in operation seven 
98 The average annual production will thus 

e: — Birmingham trade proof house, 327, 781; Bir- 
mingham Government proof house, 97, 824; London 
trade proof house, 135,513; Enfield proof house, 
72.154; making a total annual production for the 
whole of England of 633,272. From the returns I 
have in my possession, I have drawn out as accu- 
rately as I possibly can the number of arms manu- 
factured in Birmingham and elsewhere for tbe 
Americans during the last four years. The first 
shot was fired at Fort Sumter on the 12th of Sep- 
tember, 1861. On the 9th May following five pur- 
chasers of arms, some commissioned by different 
Northern States, others privas speculators, arrived 
in Birmingham. Each so well kept secret the 
object of his mission that when they found them- 
selves all engaged in Birmingham on the same 
errand they suspected each other purchasing for the 
enemy, and their anxiety was increased accordingly, 
to secure the few thousand arms that were ‘en 
in store in Birmingham. The few in hand were at 
once 1 off, and large orders were given, which 
continued to occupy the trade at their full power 
with one interval till March, 1863. The interval I 
allude to was on the oecurrence of the Trent affair, 
in November, 1861, which led to an embargo being 
laid on the export of arms on December 4, 1861. 
This embargo was removed early in 1862. On the 
removal of the embargo one steamer took out from 
Southampton no less than about 40,000 rifles to 
New York. The trade worked at its full power, 
straining every nerve till, I find by the return of the 
Birmingham proof house, that in one month, the 
month of October, 1863, 60,343 rifle barrels were 
proved, being very few shert of 2,000 per day from 
Birmingham alone, a number altogether unprece- 
dented in the history of the trade. At that time the 
supplies produced in America at the Springfield 
Armoury, and elsewhere, began to tell upon the 
demand. We still find, however, that the numbers 
were 40,000 to 50,000 per month till March, 1803, 
They then fell to 14,000 per month, till in Septem- 
ber, 1863, the Northern demand ceased altogether. 
Without notice the orders were suspended, and 
guns that had been sent over were even returned to 
this country. The United States Government found 
at that time their factories were equal to supply 
the whole demand. From the proof-house returns 
I obtain the following numbers, showing the extent 
of the supply of arms from this country to America: 
— Birmingham supplied 682,534; London, 344, 802; 
making a total number of Enfield rifles sent to 
America ef 1,027,336. The price of the arms manu- 
factured by the English trade for Government use 
he estimated at £3. Data were given of the num- 
ber of gnns made in Belgium and England, and as to 
the future the paper said :—‘‘ It is manifest that the 
Birmingham gun trade must be on the alert if it is 
to maintain its ground. To contend against the 
cheap labour of Liege is not an easy task. The es- 
tablishment of the machine factory, we hope, is a 
step in the right direction. It will secure for the 
town the trade in the highest class of military work, 
which otherwise would have gone to our competitors. 
Excessive prices for labour are still paid in certain 
branches of the work, particularly when sudden 
pressure comes upon the trade. A more uniform 
rate of wages would benefit all parties, and the 
master would feel more confidence in tendering for 
contracts at moderate rates, and the workmen 
would secure more regular employment. I hope 
the facts now produced, and which will subse- 

uently be given more in detail, will serve to call 
the attention of the trade to points so closely affect- 
ing its future progress and well doing.” 


Dr. Draper, of New York, has succeeded in 
taking a photograph of the moon 40 in. in diameter. 

THE magnesium light is found to be sufficiently 
active to determine the combination of hydrogen 
and chlorine. , 


The number made 
recollected, being 1,074 per 


The total number 


THE COAL FIELDS OF THE MIDLAND 
COUNTIES.* 

Both the extension and duration of the coal-field 
are questions open to a very great difference of 
opinion. If the extent was limited to the at present 
explored portion of the district the duration might 
be tolerably accurately calculated, as all the coals 
that can be possibly reckoned upon in a descending 
order in this coal-field have long since been dis- 
covered. It is to the confines of the present coal- 
field, then, that any hopes for fresh supplies can be 
looked for, and it is a very interesting fact that on 
all roes of the coal-field explorations are being most 
successfully carried on, with, perhaps, the exception 
of the eastern boundary on Birmingham side. But 
the coal depth at which the thick coal has been 
worked in the neighbourhood of West Bromwich is 
about 400 yards in depth. The result of operations 
now going on in other portions of the coal-field is, 
however, being looked forward to with great in- 
terest, as affording sufficient evidence to warrant an 
attempt to reach the coal in the neighbourhood of 
Smethwick and Harborne. During the last ten 
years, more especially the last five years, a great 
number of new winning have been made on north 
end or Cannock Chase district, as also on the north- 
east at Aldridge, and at Hanley and other places; 
but probably the most important recent trial sinkings 
are those on the south end of the coal-field in the 
neighbourhood of Halesowen, Congreaves, Cradley 
Park, and Wassel-grove. In the event of the one 
at Halesowen and that of Wassel-grove discovering 
the thick coal, both of which look very promising, 
and are now sunk to about half-way to the coal, 
more than 4,000 acres of the thick seam may be con- 
sidered proved, and this assurance will no doubt 
give a fresh impetus to additional research even 
further south than those now in operation. Very 
rapid strides are now being made in developing the 
thin seams over several thousand acres of previously 
unexplored ground on Cannock Chase, which is now 
being intersected by canals and railways in every 
direction. These thin seams are, however, ex- 
hausted as with the thick coal seam. 
To attempt to estimate the probable duration of the 
Staffordshire coal-field, whilst these somewhat im- 
portant recent additions are being added to it, 
would be impossible; but it may be observed that 
such additions are mot keeping pace with the enor 
mous consumption and consequent rapid destruction 
of the parent of tho coal-fi In a very 
valuable paper read by Mr. Matthews, ia August, 
1860, after piesa the best evidence upon the 
subject, he eesti the duration of all parts of 
the coal-field at an average of about forty years {rom 
that period. There can be no doubt but that in 
one-half that number of years a very large portion 
of the earlier developed part of the coal-field will be 
totally and fer ever exhausted ; as, for instance, the 
mines in the neighbourhood of Bilston, Coseley, 
Tipton, Wednesbury, Oldbury, Westbromwich, 
Breckmore, and Brierley-hill are being fast worked 
out, and in twenty years hence will be well-nigh 
totally exhausted. 


THE TIN AND JAPAN TRADES AT 
BILSTON. 
Bilston is distinguished for the production of 


japanned and tin ware, similar in kind, but rather 


lower in quality, than that manufactured in Wolver- 
hampton. ‘Trays and waiters are made in great 
quantities, one firm making 600 sets of trays (three 
forming a set) every month, and not less than 100 
gross of waiters per week. These articles are all 
stamped, and are of a great variety of shapes, there 
being about 2,000 distinct patterns, either in shape 
or ornament. The most prevailing shapes, however, 
are convex, Gothic, and oval, the former navig 
perhaps the greatest sale. They are japanned, an 

afterwards ornamented either with paint or gold 
leaf. Those for export trade are embellished in ac- 
cordance with the prevailing taste of different mar- 
kets, and it is a curious and interesting study to 
notice the varied styles of art most popular. For 
Brazil the most saleable ornament is a shield, sur- 
mounted by a crown, and encircled with coffee 
berries. For South America bright gaudy colours 
are mostly in demand. In Spain the moet favourite 
ornament is the representation of a bird. It is not 
necessary that the artist should study the rules of 
natural history, so that the bird have brilliant 
coloured feathers. Red, blue, and yellow, are the 
most esteemed by the Spaniards, and the Bilston 
artists present them with more extraordinary speci- 
mens of ornithology than Buffon or Goldsmith ever 


dreamt of. 


„ Abstracted from paper read by Mr. Johnson, before 
Section D, British Association. 
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NEW CHUCK FOR WOOD OR METAL. 


Messrs. Editors (writes a correspondent of the 
Sctentific American). Several kinds of chucks are 
employed for holding work between two centres; for 
wood, prong chucks or equare hold are the most 
common ; for metal, dogs are usually employed ; the 
disadvantage of the above-named chucks bor wood 
is, that the work frequently gets out of centre, when 
any pressure is used, and it cannot be taken on and 
off for examination without a risk of missing the 
centre, when replaced. 

The disadvantage in using dogs, when turning 
metal, is the necessity of turning the work end for 
end, which requires the dogs to be shifted—when 
you wish to turns cylinder, for instance, or when 
yon wish to file a cylinder on the lathe; and another 
nuisance of dogs is, the catching of the tool or fin- 
gers against the projecting points of the dogs. 

To obviate these inconveniences, I invented a very 
simple contrivance for holding work between two 
centres, which is equally applicable to wood or any 
kind of metal, and the same chuck will hold as firm 
as a vice a piece of wood or metal half an inch or 
even twelve inches in diameter. It, moreover, en- 
ables the tool of the slide rest, or the hand tool, to 
pass over the whole length of the work, without 
turning it end for end; and you can take the work 
off fifty times and replace it with perfect accuracy. 

This chuck is merely a short cylinder of brass or of 
iron, which screws on to the lathe head with a steel 
point projecting from the centre of the other end, 
and three steel points at a short distance from this 
centre 
These three points are equidistant from each other 
and from the centre point. The projection is about 

one-quarter of an inch, more or leas, according to the 
nature of the werk. 

Fig. 1 show the face of the chuck with four points 
projecting. Fig. 2 shows a side view of the chuck. 
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To make this chuck I drill four holes in the face 
of it, each about half an inch deep, with a drill cor- 
responding with any size of Stubb's steel wire—one 
of my chucks is drilled to No. 15, another to 22. I 
theu cut off three pieces of Stubb's steel wire of one 
size smaller than the holes drilled, and point each 
one on the lathe, and dip the blunt ends into melted 
tin after dipping them into muriate of zinc. I heat 
the chuck on a stove, drop into each hole a little 
muriate of zinc, and then, with a pair of pincers, put 
in the steel wires, with the points outward: and 
when cold the chuck is finished. To use it, drill a 
centre hole in each end of the work to be tumed, 
with the same drill 1 9 to make the four holes; 
put the centre point of the chuck into the centre hole 
of the work, give it a tap with a mallet, and you will 
have three marke which will enable you to drill the 
other three holes in the work, with the same drill. 

These four points, when inserted into the piece to 
be turned, and when the other end of the piece is 
held by the point of the puppet head of the lathe, 
will ee it as firm as if held by a vice, and it can be 
taken off and replaced without regard to which of 
the three outer points is inserted—for if drilled equi- 
distant, all will fit the work. l 

A bar of metal, in which the four holes have been 
drilled, can be used up until within one-fourth of an 
inch of the end, and once the chucks are made and 
the proper drill at hand, it will be found as easy to 
mark and drill the four holes in the work as to adjust 
and screw up a pair of dogs, espetially if you have 
several pieces of metal or hard wood to turn. 


Bcrroy combined plane glass mirrors only 6in. by 
Sin., aud with 40 set on fire a tarred beech lank, 
66ft. distant; with 98 at 126ft., with 112 at 138ft : 
15 168 at 200ft.; and he melted metals at 30ft. or 


Mrxoßs and falling stars have been found by 
eminent astronomers to be minute planetary bodies. 
When visible they pass at a height of from fifty-two 
ae one i miles above the surface of the 
eart! 


point, but not projecting quite as far out. | 
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RICE AND EVERED'S TUBE SHEET 
CUTTER. 


This tool is intended to bore the holes for flues or 
tubes, in the tube plates of locomotive or tubular 
boilers. It is designed to do extra good work, and is 
especially valuable where the tubes are close together, 
since, in plates that have a hole punched or drilled 
in them to guide the end of the old tool commonly 
used, there is great danger of the drill running out, 
or the holes being badly punched by careless persons. 
With this tool the work must always be first-class. 
The hole will be true with the centre, and, if the 
marker lays the sheet off properly, the tube plate 
will be a fac-simile of the draughtman’s projection 
in the drawing room. 

In detail, this tool is simply a steel shank, A, with 
a sleeve, B. Thissleeve slides, but does not turn on 
the spindle, being held by the feather, O. There is 
a thread on the sleeve which fits the hollow shank of 
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the hand wheel, D; when the wheel is turned, there- 
fore, the sleeve is drawn up or down. 

The lowest end of the sleeve is formed into a 
socket, E, in which the cutters, F, are held, and 
there is a centre, G, in the spindle, which works in 
in the centre punch mark in the work. The hand 
wheel reat on a collar, H, and is kept from rising by 
a nut, I, with a left-handed thread. There is a 
bracket, J, on the table which supports the sheet to 
be drilled. These are the details. 

The inventors and manufacturers say: 

The object of this tool is to save time in drilling 
tube sheets, by not having to drill the centre hole, 
which is now either drilled or punched previously to 
cutting out the full-sized hole, thus saving one hand- 
ling of the plates. There is also a saving of scrap iron, 
as thinner cutters can be used, and the centre hole 
is not cut out, but all left in a solid piece. This is 
no small item where much of this work is done; the 
difference in scrap iron would soon pay for the tool. 


| Ocrosrr 13, 1865. 


It also takes leas power to cut than with thick cut- 
ters. Another important item is the saving of cut- 
ters; these cutters are not half so liable to be broken 
as those in common use. The reason that these 
cutters are not so liable to break is, that there is no 
slack motion to the cutters ; they cannot go through 
or draw themselves into the sheet any faster than 
the natural feed. All the holes must be, with thie 
tool, cut exactly true with the centre punch mark; 
there is no chance for the drill to run; and where 
hole are drilled pretty close her, this is also a 
very important o 5 builders, apa 
ally, would find this a great help to them in doin 

ood work. It is necessary to have a soli 
{rilling machine, in using this tool, in order to give 
the best results. We have used this tool for nearly 
a year, and are better satisfied with it every day, 
and have often cut at the rate of 600 holes two inches 
diameter in five-sixteenths iron, per day of ten 
hours. The patent for whole States is for sale. We 
can also manufacture the tools for sale, and have 
some on hand.” 

This invention was patented through the Scientific 
American Patent Agency on May 30, 1865, by D. 
E. Rice and William Evered, of Detroit, Michigan. 


ELECTRICITY. 

TRE SPECTRUM oF THE ELECTRIC SPARK. — The 
indefatigable Abbe Laborde has made some impor- 
tant observations upon the spectrum of lightning, 
which are reported in our contemporary, The Reader. 
When the flash appears directly before the spectro- 


scope, as he has been fortunate enough to see it 
three or four times, the bright lines of which the 
spectrum is composed are very numerous and well 
marked. More often the lightning is seen reflected 
from the clouds in its spectrum, the bright lines are 
still visible, and increase in number as the flash is 
more vivid. They are all of a dull white or lead 
colour, but one among them is always more apparent 
than the others, and is sometimes seen alone. 
This line is not far from Fraunhofer's line E. When, 
however, the flash appears at a great distance, or is 
seen through a thickness of cloud, almost all the 
bright lin es disappear, and the spectrum is nearly 
continuous. The Sy pearance is similar to that ob- 
served when several unpolished pieces of glass are 
placed between a source of light and the spectro- 
scope. The Abbe remarks that, when lightning is 
observed by the spectroscope, it is therefore impor- 
tant to note the degree of visibility of the bright 
lines it gives, for the thickness and opacity of clouds 
can vary them greatly. 

New Mops or EurTovixvo BUNSEN’s BATTERY.— 
M. Duchemin not 5 since announced to the 
Academy of Sciences that in Bunsen’s battery the 
nitric acid could be replaced by perchloride of iron, 
and the sulphuric acid by a solution of common 
salt. He has now stated that by substituting crude 
chloride of potassium for the common aalt, the 
electro-motive force of this battery is increased, and 
its caloric effects intensified ; the electric light being 
easily produced when the chloride of potassium is 
employed, instead of chloride of sodinm. 


How to MAKE AN INTERMITTENT FoUNTAIN.— 
M. l' Abbe Laborde, writing to Les Mondes, describes 
a simple apparatus for producing an intermittent 
fountain. It consists of an inverted flash fitted with 
a cork, through which pass two tubes of unequal 
length. The longer reaches nearly to the bottom 
of the flask, and outside has a length of some 
twenty inches. The shorter tube merely pierces the 
cork, and does not extend to any length inside, and 
outside it ends immediately in a jet. which can be 
curved round. The flask is filled with water, fitted 
with the two tubes, and then, with the finger on 
the shorter tube, is inverted, pene end of 
the longer tube in a vessel of water. The instru- 
ment may now be fixed in this position, as an in- 
termittent jet of water begins to flow at once, con- 
tinuing until the flask is empty. The column of 
water in the longer tube will be seen to be alter- 
nately rising and falling, from which phenomena an 
explanation has been givenof the cause of the inter- 
mittent flow. 


A Powrzrol THeRMo-ELectgio BArtery.—At 
a meeting of the Royal Institution, held some time 
ago, Mr. Ladd exhibited in the library a powerfu 
thermo-electric battery, made in the manner in- 
vented by Marcus, of Vienna. Although the in- 
strument consisted of only ten pairs, and the means 
of heating it by a row o gas Jets had been hastily 
devised, yet, on making and breaking the circuit, a 
spark was readily obtained.. The current irom this 
therimo-electric battery was sent round an electro- 
magnet, and lifted a very considerable weight. 


EXPLOSION OF STEAM BOILERS. 


A correspondent, in furnishing us with drawings 
illustrative of his panacea for prevention, states his 
reasons as follows: 


The principal causes of boiler explosions are: de- 
fective building, furrowing, and a few from miscel- 
laneous causes. Boilers made with lapjoints are in- 
ferior in strength, as those joints have a tendency to 
weaken, one plate acting as a lever to tear asunder 
the other, the lower edges of the plates on the one 
side of the boiler and the upper on the other acting 
as fulcrums, in other cases the whole of the strain 
is thrown on the rivetting. Boilers made on this 
principle are never true circles, in which case the 
strain is unequal and is thrown on the joints, which 
have already been strained in bending. I believe 
furrows to originate from chemical agents acting on 
the edges of the plates, which combine with the 
bending of the plate and the sudden strains thrown 
on the boiler in forming furrows. In bending the 
plates the fibres of the inner edges become com- 
pressed, and in rivetting and caulking the concus- 
sion of the blows shakes and loosens the compressed 
fibres. When steam of any high pressure is in the 
boiler it throws a heavy tensile strain on the com- 
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these difficulties. The boiler must be made of any 
number of equal plates, two feet broad, and one- 
fourth of the circumference in length to make it the 
given size; these plates are arranged in such a 
manner that there will be but two longitudinal seams 
under water, as seen in Fig. 2, and are rivetted to 
flange-plates, the arrangement of which will be 
hereafter described, encircled ; over these (Fig. 1) is 
a shrunk steel strap held in its position by a num- 
ber of bolts. The arrangement of the flange plates 
will be seen in fig 5. A, A, are the plates encircling 
the boiler; B, B, the longtitudinal plates, the seams 
being shown in the do lines. The plates B, B, 
are tongued at their ends to enable them to receive 
the wedges cut on the plates A, A; over these the 
strap, D, D, is shrunk, and the plate C, which is 
forged on the strap, is fastened by bolts of the same 
size as the rivets, (fig 3). 

Fig 1 is a longitudinal elevation; fig 2 is a longi- 
tudinal section; fig 3 is a plan of the strap and 
flange plates ; p * is a section of the same on the 
line A, B, and fig 5 is a! og of the ftange plates 
with the strap removed. The drawings 1 and 2 are 


on the scale of 1 inch to the foot, and the drawin 
3, 4, and 5, are made on the scale of 12-8ths to the 
foot. The same letters represent the same parts in 


pressed fibres of the plate, which are released and 
again compressed as the boiler is worked. This 
continued action greatly assists the furrowing by 
forming cracks. Having been in use some time 
chemical agents, derived from the feed water, are 
lodged on the edges of the plates, at the already 
weakened joints : these agents ually eat into the 
cracks, destroying the fibre and thereby throwing a 
greater strain on the remainder. These two actions, 
it will be seen, play into one another,” as I may 
express it, and thence follows the rapid production 
of furrows. 

To illustrate this I will take the case of the boiler 
that exploded at Overton Station on the 30th of 
May, 1864, an account of which will be found in 
No. 8 of Tue Enaiish Mecuanic in the article 
entitled ‘‘ Wear and of Boilers.” It will be 
seen from the illustrations that the plate was fur- 
rowed principally on the top of the inside lap, and 
that The boiler exploded just before leaving the 
station,” when there was necessarily a greater strain 
on the plate from the steam being shut off. I attri- 
bute twe-fifths of the damage to the chemical agents, 
for in boilers that have their plates cut at angles the 
pr have been found to last much longer, and to 

nearly free from furrowing. It is obvious, then, 
that lap joints should not be used. 

I here propose a form of boiler that would obviate 


EXPLOSION OF STÊAM BOILERS. 


all the figures. The advantages of this kind of 
boiler are: 1. there are no weakened joints, &c., 
from the bending of the plates. 2. The boiler being 
a true circle, the strain is equal and thrown on the 
flange plates, as will be hereafter described. 3. 
There are but two longitudinal seams under water, 
and therefore liable to chemical action. 4. The 
edges of the plates not being exposed, there is no 
space for the chemicals to rest 8 5. If one side 
of a plate was furrowed, that plate could not give 
way, by reason of the flange plate and strap. 

hen the boilers expend from heat and pressure, 
a heavy tensile strain is thrown on the flange plates 
encircling the boiler, which tends to draw the 
wedges cut on their ends out of their sockets, there- 
by compressing the longitudinal plates as though 
they were strong springs. This strain is opposed, 
and thereby prevented from going beyond Nimita 
by the elasticity of the steel straps encircling the 
boilers; and is therefore divided equally on the 
steel strap, flange plates, and rivetting.. Some 
boilers have their circumferences formed of a series 
of plates arranged in such a manner, that the greater 
number of their seams form irregular and disjointed 
lines beneath the surface of the water, which expose 
a large surface for the lodgment of deleterious 
chemicals. I therefore consider my arrangement 
better, for it is a true circle, and the strain is there- 
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fore equal. Further, only two long and regular 
n longi seams are exposed, which present no 
surface for the lodgment of chemicals. In most 
boilers of modern make, if one side of a plate becomes 
furrowed and gives way, an explosion is inevitable, 
but according to my plan it would not be so, for the 
boiler cannot explode unless the flange plates give 
way; this will be easily understood by reference to 
figs 1, 3, 4, from whence it will be seen that a plate 
may be completely furrowed at all its edges or 
cracked through its centre, but that it cannot give 
way without the flange plates and strap giving wa 
likewise, or the plate completely bulging out, whic 
is next to an impossibility. The strap and flange 
plates being subject only to external injury, they are 
not likely to be much damaged, and the joints 
will always leak when serious damage occurs, 
thereby giving due warning. The flues of the 
boilers must be made on the same principle, 
reversed. ADRIAN NEISON. 


EMERY AND ITS PREPARATION. 


Several correspondents having solicited informa- 
tion on this subject, we give them what we have to 
hand. In the ordinary preparation of emery the 


lumps of emery stone are broken up as if for ma- 
ising. These broken lumps are then crushed 
under stampers —they being considered to leave 
the particles angular, which the“ runners” do not. 
The coarse powder is then sifted through sieves of 
wire cloth, and the following are the numbers of 
wires usually contained in the sieves, and the kinds 
respectively produced by them:—16, corn emery ; 
24, coarse grinding do.; 36, grinding do.; 46, fine 
ding do.; 53, super-grinding do.; 60, coarse 
our do.; 70, flour do.; 80, fine flour do; 
90, superfine flour do. No. 16 gives em 
about the size of mustard seed. The sieves 
have sometimes 120 wires to the inch; the 
very fine sizes are more commonly sifted through 
lawn sieves; but the finest obtained is that which 
floats in the atmosphere, and is collected on shelves, 
Ko., whence it is often gathered. Manufacturers 
rarely wash the emery, which is mostly done by the 
glass workers, and such as require a greater degree 
of precision than can be had by sifting. 

n washing emery by hand, washing-over is a 
valuable application of the law of gravity. A portion 
of emery powder of uncertain size is thoroughly well 
mixed in a large quantity of water—as in a wash- 
hand basin, and in 10 seconds the liquid is poured 
off from the sediment which in that time has fallen. 
The bulk is again stirred and poured off at 10 


32 


THE ENGLISH MECHANIC, 


|Ocroser 13, 1865, 


seconds, and this second sediment is added to the 
first—the process being repeated until no further 
sediment is deposited in 10 seconds. A fresh deposit 
is similarly collected from the residue after, say, 20 
seconds, until the whole quantity of emery is divided 
into grains of so many sizes as may be required. 
The process requires a ready and steady hand. The 
following relates totwelve degrees of fineness in 
emery for the construction of machinery. No. 1, 
corn emery of commerce, prepared by sifting; No. 
2, grinding, do.; No. 3, fine grinding, do.; No. 4, 
superfine grinding, de; No. 5, deposited at the end 
of 2 seconds; No. 6, 5 seconds; No. 7, 10 seconds; 
No. 8, 20 seconds; No. 9,1 minute; No. 10, 3 
minutes; No. 11, 15 minutes; No. 12, 1 hour. 
Sizes 5 to 12 should be kept in glass bottles, to keep 
foreign substances therefrom. 

For emery for optical purposes, Mr. Ross mixed 
4lbs. of the flour emery of commerce with 1 oz. of 
powdered gum arabic, which was placed in 2 gallons 
of clean water. The deposit was collected, as 
described, at the end of 10 seconds, 30 seconds, 2, 
10, 20, and 60 minutes; and that not deposited at 
one hour’s subsidence was rejected as useless for 
lens grinding. The gum arabic was recommended 
by Dr. Green for preparing red oxide of iron, for 
polishing specula. 

In washing emery in the large way, the follow- 
ing method is adopted: — Twelve or more cylinders 
of sheet copper, 2 feet in height, and varying from 
3, 5, 8, to30 or 40 inches diameter, are placed ex- 
actly level, and communicating at their edges to 
each other by small channels, the largest vessel 
having a waste pipe at top. At the beginning of the 
operation, these cylinders are filled to the brim 
with clean water; the ee emery is then 
churned up with abundance of water in ano- 
ther vessel and run into the smallest (3 inch) 
cylinder, through a tube opposite to the gutter 
leading to the second cylinder. The water, in its 
passage across the 3 inch cylinder, deposits in that 
vessel such of the coarse emery as will not bear sus- 
pension for that limited time; the particles next in 
fineness are deposited in the second (5 inch) cylin- 
der during the somewhat longer time the mixed 
stream takes in passing the brim of that vessel, and so 
on. Eventually, according to Holtzapffel, the water 
forms a languid eddy in the largest cylinder, and 
deposits the fine particles, till then remaining in 
supension ; and, lastly, the water escapes by the 
waste pipe very nearly free from emery. 

The paper is prepared like glass-paper, and of 
about six degrees of coarseness. he powders 
sifted through the sieves with 30 and 90 meshes to 
the inch being, in general, the coarsest and finest 
sizes employed. The cloth only differs from the 
paper in the employment of thin cloth instead of 

per, as the material on which the emery is fixed 

y means of glue. — 

Emery paper is an article in which fine emety and 
glass are mixed with the paper pulp, and made into 
sheets as in ordinary paper. The emery and glass 
form about 60 per cent of the weight of the ; 
which resembles drawing paper except that Ie has 
a delicate fawn colour. This paper is to be pasted 
or glued on a piece of wood, and, when rubbed with 
a little oil, to be used as a razor 

Emery cake consists of emery mixed with a little 
suet chopped small, rendered down, and mixed with 
a very little bees’ wax, so as to constitute a solid 
lump, with which to dress the edge of buff and 
glaze wheels. The ingredients should be thoroughly 
incorporated by stirring the mixture whilst fluid; 
after which it is frequently poured into water, and 
thoroughly kneaded with the hand, and rolled into 
lumps before cooling. The emery cake is sometimes 
applied to the wheel while revolving; the more 
usual course isto stop the wheel, rub in the emery 
b or is afterwards smoothed down by the 

umb. 

Emery sticks—more economical than paper wrap- 
ped round a flle—are rods from 8 to 12 Inches long, 
piensa up equate or with one side rounded like the 

alf-round file. Nails are driven into each end of 
the stick as tempering handles; it is then rubbed 
over with thin glue, and dabbed in all parts ina 
heap of emery powder, and knocked at one end to 
shake off the excess. Two coats of glue and emery 
are generally given. 
| (To be continued.) 


In the year 1325 a vessel is recorded to have 
brought corn from France to Newcastle and to have 
returned laden with coal. 


In 1740, the quantity of pig iron produced in 
Great Britain was 17,350 tons; in 1840, 1,248,781 
tons; in 1863, 4,510,040 tons, 


CHEMISTRY. 

PREraRATION oF Oxyaen.—Mr. R. W. Artlect, 
writing to the British Journal of Photography, says :— 
„Having experimented on the valuable process for 
obtaining oxygen by the action of peroxide to cobalt 
on solution of hypochlorite of lime, with the view, 
among other things, of ascertaining what other sub- 
stances might be possessed of the curious powers of 
the peroxide of cobalt. I have found that moist per- 
oxide of iron or oxide of copper will answer the pur- 
pose. These substances, in the repeated trials I 
have made, have caused the evolution of a volume 
of oxygen equal to that obtained by means of the 
oxide of cobalt, and, like it, they lose none of their 
efticiency by use. The only difference I have ob- 
served is that, perhaps, the oxide of iron requires 
rather the highest heat to cause an equally rapid dis- 
engagement of gas. The oxide of copper answers 
perfectly, and if the oxide be not at hand, a few drops 
of nitrate of copper may be added to the hypochlorite 
of lime solution, and the gas will be given off abun- 
dantly immediately on the application of heat. I 
have also tried peroxide of manganese, but have not 
yet sufficiently investigated its action. I may, how- 
ever, state that it does not accomplish the end in 
view so well as the other substances. The quantity 
of oxygen liberated is smaller, and permanganic 
acid is formed. 

DR. Hormann’s ‘INTRODUCTION TO CHEMISTRY.” 
—The new “ Introduction to Chemistry, Experimen- 
tal and Theoretic,” which was announced last spring 
as in preparation by Dr. Hofmann will, we are in- 
formed, be issued in afew days. We hear that Dr. 
Hofmann has again availed himself of the collobora- 
tion of Mr. F. O. Ward, and in this work we may 
look for a scientific pendant to the admirable treatise 
on Applied Chemistry published by the same author 
as the Report on Class II., Section A., of the In- 
ternational Exhibition.“ The lectures Dr. Hofmann 
delivered last spring at the Royal Institution con- 
stitute the framework of the book, which, in its ex- 
panded form, will present a full exposition of the 
new system of notation, and the modern doctrines of 
atomic and molecular construction. The subject is 
confessedly one full of obscurity, and to many the 
new doctrines are quite a sealed book. It is, there- 
fore, a matter of congratulation that a profound 
chemist like Dr. Hofmann, and a luminous writer 
like Mr. F. O. Ward, have been en conjointly 
in the elucidation of the difficulties. e look for- 
ward to the publication of this treatise with great 
interest. By the kind permission of Dr. Hofmann, 
we shall shortly be enabled to give our readers a 
chapter or two of the contents, illustrated with the 
original woodcuts. 


OUR WEIGHTS AND MEASURES.*® 


Tho committee appointed at the meeting of the 
British Association in 1863, to consider the best 
means of providing for a uniformity of weights and 
measures, with reference to the interests of science, 
has finished and printed its report, which was read 
at Birmingham. 

In this report the committee observe, that they 
‘have learnt that the metric system is already in 
use in many great establishments. Those 5 
who supply machinery to the continent of Europe 
are under the necestity pf using the metric measure - 
ment in fulfilling their orders, and it does not appear 
that the workmen in such establishments have any 
difficulty in understanding the system, and in using 
it with as much readiness as the imperial scale.” 
They also remark,—‘' Nowhere could we see more 
clearly the need of altering the present practice than 
in the practical routine work in railway manage- 
ment. With the enormous traffic of our railway 
companies, the inconvenience of the present sub- 
division of weights produces a decided appreciable 
loss to the income of the shareholders. . . . . 
It is calculated that on an average the clerks commit 
one error in every 500 items; and the consequence 
is that the London and North Western Company are 
under the necessity of nen doubling the number of 
clerks. For every 100 clerks employed in weighing 
or measuring, and taxing packages, nearly another 
100 are wanted to correct the errors committed. But 
with a decimal and metric system this liability to 
error is immensely reduced, and therefore a practical 
economic benefit would certainly arise from the 
adoption of that system in railway traffic. As a 
practical mode for diffusing information on the 
metric system, it has been suggested to fix the 
metric standards in one or more frequented places 
in the leading commercial cities of the empire.” In 
conclusion the committee recommend the reap- 


* Proceeding in Section for Economic Science and Statis- 
tics, British Association, 


pointment of thie committee, with power to use 
such measures as they may deem expedient for pro- 
moting the extensive use of the metric system in 
scientific and official documents in the Custom- house 
and Post-office, as well as the teaching of the sys- 
tem in schools and colleges; with instructions also 
as regards the coinage, to represent to Her Majesty's 
Government the expediency of the early adoption of 
such a system of decimalisation as will the more 
effectively facilitate the social and commercial trans- 
actions of the country, and at the same time ad- 
vance; the great purpose of international exchanges, 
and especially to urge upon Her Majesty's Govern- 
ment the great benefit that would arise from the 
early assembling of an international monetary con- 
vention, as recommended a‘ the last meeting of the 
International Statistic Congress, held in Berlin.” 


Mr. F. P. Fellows read a paper ‘‘On the practical 
advantages of the metric system of weights and 
measures. The paper commenced by showing that 
the paving ol figures to bə written, and therefore of 
time, by the metric system of weights and measures 
over that of England is as six to one, and this merely 
in consequence of the decimalization of each unit of 
the metric system. Calculations were given to prove 
this. It next showed the great advantage this 
system offers, in consequence of its weight, measures 
of capacity, square, and cubic measure, being 
directly and decimally related to the measures of 
length and consequently to each other, giving prac- 
tical examples to illustrate this. It then pointed out 
that the universally received English equivalent of 
the metre isincorrect, and gave the correct equiva- 
lent, and indicated how this error must prevent the 
adoption of the system in England for scientific in- 
vestigations requiring great accuracy. Mr. Fellowes 
next drew attention to certain errors in the Govern- 
ment schedule or table of metric weights end 
measures attached to the Metric Weights and 
Measures Act, showing how those errors must pre- 
vent its safe use for trading purposes. He concluded 
by recommending the correction of the equivalent 
and the errora in the Government schedule before 
auy further legal steps are taken to advance the 
system. 

In connection with this subject, Professor Rogers 
said he did notdesire that the working classes should 
be compelled by law to adopt it, but that it should 
be taught in all the National Schools, and that 
instruction in it should be included in the Oxford 
and Cambridge Middle Class School Examinations. 

Lord Stanley, who presided over the section, 
wound up with a lot of second-hand matter, which 
amounted to this, that the advocates of the metrical 
method must not bein ahurry. They had a long 
job before them. They must first get people to con- 
sider the subject, and the more people did that they 
would see the necessity of some change in our present 
weights and measures, and that, if there must be a 
change, it could only be made in that directioh, 
That reform would take time, but it would succeed 
in the end. 


A PLAIN glass mirror reflects 5352 of 1,000 ra 
the quicksilver reflects two-thirds. 

Srkxr tan is sometimes g with excelent 
resulte, for charcoal in blasting powder. 

A new rudder on Lumley’s patent is being con- 
structed for the screw troopship ‘‘ Orontes,” at Port- 
mouth dockyard, and will be fitted to that vessel on 
her returu to England from her present China voy- 
be The Lumley rudder, which is fitted to Her 

ajesty's ships Columbine, Scotia, and six 
other vessels in the navy, is one of the most simple 
yet efficient, forms ef steering that can be applied to 
single screw ships, yet, strange to say, none of our 
large ironclads have yet been fitted with it. 

We understand that there never was, more than 
now, a larger consumption of tin plates. Not only 
are most of the tin-plate workers who produce wares 
in common use very busy, but, on every hand, there 
is an extension of the use of this material for pack- 
ing purposes. The large quantity of goods, of an 
edible kind in particular, which are now sent from 
the manufactories in canisters and boxes made of tin 
plates is something astonishing. 

GLUE FoR CaBINET-Makeng.—Common glue, as 
used by cabinet-makers, is not always sufficiently 
strong to resist the strain to which the pieces joined 
together with it may happen to be exposed; some- 
times even it is required to make metal, glass, or- 
stone adhere strongly to the wood, in which case a 
mixture of glue and ‘ashes will be found greatly 
preferable to glue in its ordinary state. The latter 
should first be reduced to the proper consistency re- 
quired for wood, and a sufficient quantity of ashes 
added to give it the tenacity of a varnish. It must 
be applied hot. 
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RECENT AMERICAN PATENTS. 


DEVICE rox Retina Corp.—This 5 re- 
lates more particularly to an arrangement of me- 
chanical devices to be applied to the handle portion 
of a fishing pole, either upon its inside or outside, for 
reeling the line, and consists principally in imparting 
to the spool or reel upon which the line is wound a 
reciprocating rectilinear movement, while at the 
same time it is revolved, whereby the line can 
evenly wound, and with dispatch and facility. The 
operating devices for the spool are also so arranged 

t, when desired to unreel the line, they can be 
thrown out of „ a8 it were, with the spool, 
leaving it independent of them, and free to revolve 
on its axis or shaft. The arrangement of this reel- 
ing device is simple and ingenious in many respects, 
and its operation quite free and accurate ; and for the 
purpose for which it is especially intended it pos- 
seeses many important advantages over the ordinary 
reeling devices now in common use for fishing poles. 
William M. Stuart, of New Jersey, is the inventor. 


FIBER ALARM.—Phis invention relates to an appa- 
ratus the operation of which is based upon the ex- 
ion and contraction of a spring composed of two 
ifferent metals or other materials. The outer end 
of this spring is connected to an elbow lever, which 
is secured to a vertical arbor bearing an index, 
which traverses over an adjustable scale, and when 
the temperature rises beyond the desired point, said 
i by comiug in contact with the end of a lever, 
releases a tilting weight, and, by the action of this 
tilting weight, another similar weight is released, 
and thereby the escapement of a clock movement is 
reed, and said movement being driven by a weight 
or spring, causes a hammer to strike repeated and 
rapid blows on a bell, so that the attention of persons 
in the room, building, or other structure is called to 
the fact that the temperature has reached its maxi- 
mum. The scale and spring are situated en a common 
bed-plate, and by adjusting this pad plate the point, 
when the alarm is released, can be adjusted at plea- 
sure. Charles Dion, Montreal, Canada, is the in- 
ventor. 


GREASE Cur.—This invention consists in the ap- 
plication of two valves, connected together by a 
jointed stem, which can be easily lengthened or 
shertened, in combination with two seats, one above 
and the other below the bulb or reservoir of tko 
eee cup, in such a manner that, by turning the 

die attached to the valve stem in one direction, 
the lower valve is closed and the upper valve opened 
ready to admit the lubricating material from the re- 
ceiving cup into the bulb, and by turning said handle 
in the opposite direction, the upper valve is closed 
and the lower valve opened, and the interior of the 
bulb brought in communication with the steam cy- 
dinder or other device tobe oiled. In order to allow 
the steam and air contained in the bulb to escape, 
when it is desired to introduce the lubricating ma- 
terial into the same, it is provided with a spring valve 
which will open by a slight pressure of the hand, and 
when released, close by the action of a spring com- 
bined with that of the steam in the interior of the 
bulb. Gebhard Hagenmeyer, of Big River, Cal., is 
the inventor. 


JAE FOR WELL-BORING Toors.— In boring deep 
wells, such for instance as oil wells, a device is con- 
nected with the drill or drill rod to admit of the drill, 
dn case of the latter becoming fast, being subjected 
to a series of blows or concussions in order to loosen 
it. This device, commonly termed a “ jar,” is indis- 

ble in boring deep wells, owing to the great 
ifficulty which would be otherwise experienced in 
withdrawing or loosening the auger. The ordi 
ar in use is attended with some disadvantages. It 
is liable to get fast itself, and is subjected to consi- 
derable wear in consequence of being in contact with 
the grit in the wall of the well. It is also liable to 
break or give way when worn, and the withdrawing 
it from the well is attended with considerable diffi- 
culty ; these advantages, it is believed, are fully 
obviated by this invention. Miles Joy, of West 
Greenville, Pa., is the inventor. 


It might be sup there was now little danger 
of the explosion of shells fired at the siege of Sebas- 
tapol and which had remained exposed ever since to 
the rains and snows of the Crimea; but the Odessa 
Courter says that accidents continue to occur from 
the bursting of such shells, and states a case of recent 
occurrence. Some boys found a shell in the neigh- 
bourhood of Bastion No. 4, and began to roll it in 
the direction of the town. It struck against a stone 
and instantly burst. Luckily no one was hurt, al- 
though one of the boys was so near the shell that his 
clothes were set on fire by the explosion. 


NEW COAL-CUTTING MACHINERY. 


Heretofore, when gettlng coal or other minerals 
by means of picks or cutters actuated by machinery, 
the cutters have been usually carried by trucks run- 
ning on rails laid on the floor of the mine, along 
the front of the face of coal upon which the cutters 
are to be made to operate, and difficulty has been 
experienced in laying the rails securely, to prevent 
their shifting when the machine is at work. To 
improve upon this, Mr. G. Donistho has pa- 
tented an invention, according to which he employs 
posts and pillars, wedged or held between the 
floor or roof of the mine, to hold the rails in posi- 
tion, and prevent them shifting sideways away 
from the face of the work. The posts may be con- 
structed in various ways to accomplish this object, 
but he prefers to make them capable of being elon- 
gated by means of a screw, and when using them 
holes are bored in the floor and roof to receive 
their upper and lower ends. In fixing such posts 
in holes previously bored to receive them, the lower 
end of the post would first be stepped into the hole in 
the floor, andthe post then elongated, to cause its 
upper end to enter the hole in the roof; collars are 
placed on the posts near their upper and lower 
ends, and the screw is turned until these collars 
bear firmly against the floor and roof respectively ; 
by these means the posts will be firmly held; the 
rails are by preference carried by transverse iron 
sleepers, having the chairs to receive the rails 
formed in one piece with them, and a post, such 
as above described, is placed opposite each sleeper at 
the end that is furthest from the work. The endof the 
sleeper is connected to the post at the requisite height 
from the floor, to bring the rails to the desired 
level, the post and slceper being for this purpose 
suitably constructed to allow of the sleeper being 
connected to the post at any desired height. The 
end of the sleeper nearest to the work is packed or 
blocked up from the floer of the mine, to bring the 
inner rail to the correct level. 


ORDNANCE AND TARGETS. 


The Admiralty a erected a new target, re- 
presenting a portion of the side of the Hercules, 
experiments were made at Shoeburyness which 
proved that a thickness of armour casing had been 
attained which afforded perfect security against even 
the largest guns recently constructed. “The target 
has a facing of 9-inch armour- plates, and contains 
altogether 11 inches thickness of iron. Against this, 
three 12-ton shunt gune were fired, at a distance of 
only 200 yards, with charges varying from 45lb. to 
601b. of powder. One steel shot, of 300lb. weight, 
104 inches in diameter, fired with 60lb. of powder, 
at a velocity of 1,450 feet per second, barely broke 
through the armour, without injuring the backing. 
Sir William Armstrong has expressed his conviction, 
in the Times, that the 600-pounder gun will be un- 
able to penetrate this target, and that it will, in fact 
require a gun carrying 120lb. of powder and steel 
shot to pierce this massive shield. Mr. W. C. 
Unwin has pointed out, in a letter to the Engineer, 
that for similar guns, with shot of similar form, and 
charges in a constant ratio to the weight of the shot, 
the velocity is nearly constant. Then, assuming the 
resistance of the plates to be as the squares of their 
thicknesses, it follows that when the diameter of the 
shot increases, as well as the thickness of the ar- 
mour, the maximum thickness perforated will (by 
theory) vary as the cube root of the weight of the 
shot, or, in other words, as the calibre of the gun; 
and the weight of the shot necessary to etrate 
different thicknesses of armour will be as the cubes 
of those thicknesses. The ratio deduced from the 
Shoeburyness ‘experiments is somewhat less than 
this, being as the two-fifths power and the five- 
secondth power respectively. Practical formula 
deduced from experiments are given, which 

with Sir William Armstrong's eonclusion, and prove 
that a gun which can effectively burn a charge of at 
least 1001b. of powder will be required to effectually 
penetrate the side of the Hercules. 


FORCE EXERTED BY VEGETABLE Gnowrn.— Some 
idea may be formed of the force exerted by vegetable 
growth from the fact stated in reference to an enor- 
moas specimen, Agaricus cartilagineus (mushroom), 
which was sent to the British Museum. It was 
found growing below the pavement in the Goswell- 
road, and ita mycelium, or filamentous body, from 
which this fun growth is developed, which, in 
this case, was developed into an enormous spongy 
mass, had, in pushing up its many-headed pileus, 
raised a stone weighing two hundred weight, and 
measuring four feet square. 


RANDOM NOTES. 


M. Jxzannes. has discovered a new way of easily 
ascertainiug whether there exists any lead in the tin 
used for tinning culinary vessels in hospitals. His 
method consists in this: Take about five 1 igrane 
of scrapings of the metal to be tested, and boil it in 
an excess of nitric acid diluted with one-third of its 
weight of water. When the solution is complete, 
filter and then put in a crystal of iodide of potassium. 
If the liquid contains but a ten-thousandth part of 
lead, a yellow precipitate will be formed, which will 
not disappear by the addition of an excess of am- 
monia, 

EXPERIMENTS on the N. Y. Central railroad with 
peat show that 2, 800lbs of peat will run an engine 
about 175 miles. 

COLOURS ON INDIA-RUBBER.—The Druggist's Cir- 
cular says: The surface of the object is covered 
over with a thick solution of caoutchouc in turpen- 
tine rubbed up with white zinc, and when this is 
thoroughly dried, the colour which it is desired to 
apply is put on mixed with turpentine. 

ALUM Bay Sanp.—We are pleased to observe that 
the Alum Bay pitg, from which the famous white 
sand for making glass is obtained, are once more in 
full work. A very large trade was formerly carried 
on with it by Messrs. Squire, who held the agency, 
but owing to various circumstances the demand fell 
off, and has been of late years almost nominal. An 
enterprising firm have now, bowever, taken a lease 
in it, and by the aid of tramroads laid down in the 
pits, and other modern improvements, a very large 
quantity can now be shipped in a short space of time. 
—Hampehire Advertiser. 

OnE grain of gold will cover 52 square inches, or 
be 1,500 times thinner than writing paper. 

SoLID carbonic acid sinks the spirit thermometer 
to 162 deg. Fah. below zero in two minutes. 

THE German Ocean is 3 deg. colder in winter and 
5 deg. warmer in summer than the Atlantic. 

Born eyes make an object appear one-thirteenth 
brighter than when looked at with one eye. 

Tux ascending power of a balloon with h 
gas to one filled with coal gas is as 15 to 11 nearly. 

Gol. p leaf can be reduced to the 300-thousandth 
part of an inch; silver leaf to the 170-thousandth. 

GUNPOWDER was first used in England for blasting 
in 1665, in Germany it was used as early as 1613. 

THE proportion of sulphur in the human hair is as 
follows: — Brown, 4°98; black, 4°85; red, 5°02; 
grey, 4°03. It is stated by some that the colouration 
of hair is due to the different proportions of sulphur 
it contains, by others to the presence of iron. 

EULER determined the direct light of the sun to be 
equal to 6,500 candles, a foot distant; that of the 
moon to one candle 7}ft.; that of Jupiter, 1 at 
1,320ft.; and Venus, 1 at 421ft. 

TuE middle of the centre arch of Southwark Bridge 
rises one inch in the heat of summer, and the effects 
of a gleam of sunshine on the Britannia Bridge is 
immediately perceptible. i 

Tur manufacture of e arate was introduced 
into Sheffield in 1650, such knives having been pre- 
viously known as joctelegs, from Jacques de Liege, 
a celebrated foreign cutler.. 

Ir is not generally known that lead is cp lee 
attacked by a species of insects, the larvae of whic 
excavate circular passages in it. The insects do not 
eat the lead, but simply bore it out. 

Or 10,000 rays of light only 8,123 reach the earth 
when the sun is vertical. 8,000 at 70 deg. high 
7,624 at 50 deg., 7,237 at 40 deg., 5,474 at 20 deg. 
3,149 at 10 deg., 1,201 at 5 deg., and 47 at 1 deg. 

INDUSTRY AT WEDNESBURY. 

Wednesbury is the principal seat of the manu- 
facture of railway plant. Axles, wheels, and other 
descriptions of rolling stock, are made here in enor- 
mous quantities, one firm alone employing over 
3,000 workpeople, and paying some £5,000 per fort- 
night in the shape of wages. Tubing is also an im- 
portant department of manufacture here, being made 
most extensively for gas and water companies, and 
also for marine purposes. Wrought heavy ironwork, 


such as girders, boilers, tanks, and kindred articles, 
are uced in great quantities, as also is iron 
fencing. We have h of a single order for the 


latter amounting to 600 miles for a railway abroad. 
India is becoming a vast and important market for 
these articles, aud, great as the production now is, 
there is every promise of a still greater development 
of industry here. The miscellaneous branches of 
manufacture include foundry ware, wagon arms, 
engine fittings, and gun locks. Formerly pottery 
was one of the productions of Wednesbury, but that 
industry has altogether died out. About 10,000 
persons are employed in the various manufacturing 
trades of the pari 
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THE ANGLO-FRENCH EXHIBITION. 


The calls upen Sar ae have been, and are such 
as to prevent our en g into detail concerning the 
great mass of objects on view; but we still have 
room to notice anything pong UP of a character 
deserving of extra attention. e have now to 
notice a fine piece of wrought iron work by an 
English mechanic, named Lethwen, of Chelten- 
ham. It is a bracket composed partly from one of 
the 16th century, and partly of the worker's de- 
sign, and each piece is welded together, there being 
no brazing or soldering of any kind, nor is it 
much fil He also exhibits another object—i 
leaves and berries. These latter are ali forged, 
and their separate stems welded on to the stalks. 
The wonder is, how it could be done without 
burning them off. Our readers will do well to pay 
a visit to the Exhibition ; with the thousands of 
— objects on view in the building the fare is 
ow. 


PATENT LIST. 


(From the Commissioners of Patents’ Journal.) 


LIST OF SPECIFICATIONS, &0. PPBLISHED DURING THB 
WERK ENDING SOrn SEPTEMBER, 1865. 

2741. Breech-loading fire-arms, J. Snider, jun —6d. 

2742. Embossing or indenting paper. J. R. Crompton—8d. 

2743. Wearing Sevres fabrics, D. Ellis and M. Hilla 18. 4d. 

3744. Sprivgling liquids over wool, cloth, &., M. J. Roberte—10d. 

2745. Cotton gins, H. V. Bcattergood—10d. 

9746. Becuring rivets and sheathing, G. Haseltine, 8d. 

3747. Railway tr, girders, beams, joists, and angle irons, J. D. 
ouny—4d. 

2748. Non-conducting composition for preventing radiation A. 

Estourneaux and L. Beauchamps—4d. 

2749. Distilling apparatus. F. H. Bickee—4d. 

2750. Printing machines, G. Duncan— 4d. 

2751. Rotary engine pump or blast, W. Thrift—Js, 

3753. Manufacture of cakum, D. Cullen—4d, 

2758. Buffers. G. Simpeon—8d. 

9754. Hydraulic presses, A. Steven Ad. 

9755, Cleansing grain. W. E Geige Ad. 

2756. Packing. R. A. Brooman 

2757. Filters, J. Black -d. 

2758. Blow iip cupolas, blast furnaces, &e., J. M. Stanley and J. Stanley 


2760. Breech-loading fire-arms and cartridges, W. E. Newton and E. 
C. She — ln 6d. 

2760. Hooped ek irt, A. V. Newton 8d. 

2761. Portable centrifugal pumps, C. T. Burgess 10d. 

2762. Night lights, A. Field —0d. 

2763. Guns and fire- arms. G. P. Harding, and T. Lynall—6d, 

7764. Locomotive engines, &c., W. B. Adams 1s. 

2765. Rack for holding blind cord, R. Mon o—4d, 

9766. Apparatus for drawing - aff liquids, R er—8d. 

2767. Signalling on railways, J. Henshaw—4d. 

2768. Grinding corn, J. Hurt and H. Tonre—4d, 

2769. Stamping machine, L. C. Meaulle— is 

2770. Obtaining power from liquids. C. Garton—8d. 

2771. Raising screw propellers, W. K. Hall 6d. 

2772. Rolling metals, A. Becham and H. Wedekind— 1. 2d. 

2773. Treating yarns or threads and textile fabrics, J. H. Johnson —8d. 

2774 Boots and shoes, J. Okey —4d. 

2775. Chimney pots, J. Bell—4d. 

9776. Extracting silver from lead, A. Moreau 4d. 

$777. Breech-loading fire - arms and cartridges, 8. Ryd beck —Iod. 

2778. Straw hats, J. D. Welch and A. P. Welch -d. 

2779. Motive power, G. B. Galloway d. 

2780, Bill file, B. Dixon—Is. 4d. 

2781. Construction of ships and vessels, J. Robinson—éd. 

9782. Traps for drains, B. C. Reed 4d. 

27 B. Conveying sea water, J. Rae—4d. 

2784. Gun barrels and ordnance, J. Thompseon—4d. 

2785. Colouring matters, J. Dale. H. Caro, and C. A. Martius—4d 

$786. Filter or press, W. E. Newton— 10d. 

9787. Cap or stopper for bottles, F. Lane 4d. 

3788. Collecting and treating night soil, J. A. Manning—4d. 

2789. ynjection for steam boilers, J. Robinson and J. Greaham— 28. 6d. 

2790. Hats, caps, and bonnets, R. B. Coeley—4d. 

3791. Lamp globe or shade. M. A. F. Mennons— d. 

9792. Steering apparatus, M. W. Ruthven - 6d. 

2793. Shaping and sharpeuing saws. E. J. W. Parnacott—ls. 4d! 

3794. Preserving resh meat, &c., J. McCall and B. G. Sloper—4d, 

2795. Manufacture of pottery, &c., T. L. Boote and R. Boote—4d, 

2796. Steam engines, &., J. Simea—4d, 

3797. Railways, H. Brockett- ls. 8d. 

9798. Paper, L. Cooke— 4d. 

2799. Torpedo rams, G. A. Henty—4d. 

2800. Copying drawings, &., W. Willis—4d. 

2801. Cement, W. L. Lees 1d. 

2802. Mills for crushing sugar, G. Dixon—4d. 

2808. Generating motive power, W. Clark Ia. 10d. 

2804. Looms, W. Clark—10d. 

2805. Cleaning forks and spoons, J. Cockshott— d. 

2806. Dessicating. G. Smith — 10. 

2807. Moulds, J. Kinniburgh— 10d. 

2808. Sanatory toilet apparatus. W. E. Gedge 8d. 

2809. Boitening or deadening sound, F. Fearon—éd. . 

2810. Moulds, W. E. Gedge— 4d. 

2811. Developing heat, W. C. Thurgar and R. A. Wward—8l. 

2812. Cages. C. Mohr and 8. E. Smith—6d. 

2813. Fog signals, E. Rlchardson— “l. 

2814 Working ships’ pumps. C. W. Heckethorn—4d. 

2818. Washing machines, J. Thorne— BI. 

2816. e l for blasting, &c, H. Sutherland and 

Sutherland—6d. 

2817. Bewing machines, J. Keats and W. B. Clark—ls. 

2818. Knapsack supporter, G. Daviee—4d. 

2819. Carriage heads, C. Martin 1s. ? 

2820. Cloeing envelopes and affixing stampe, W. Fisher—4d. 

2821. Tonic malt liquors, F. A. Paprs—4d. 

2822. Sewing machines, J. McCloskey—4d. 

2823. Whips, umbrellas, sticks, &c., C. B. Cadman —4d. 

2824. Feeding millstones, E. F. Woods and J. S. Cockredge Ad. 

2825. Preparing or dyeing wool and hair, H. W. Ripley d. 

2826. Bignallint in railway trains, C. Cotton and W. Nunn—4d 

2877. Regulating the supply of gas, C. Esplin—4d. 


THE METAL MARKETS. 


Ra Irs continue in great demand, and higher rates are not impro- 
dable; the makers are very full of orders, and each mail from America 
brings fresh business. 

Corr. — More business doing; Burra £90, tough Cake, £85. 

Tir in better request: Banca, £99. Fine Straita, EM per ton. 
oe Piates on the advance; Coke, 234. 6d., and Charcoal, 298. per 

X. 

Gen: more business. English £19, and soft Spanish £18 15s. per 

n. 

BFELTER is quoted at £21 5s. on the spot, and £21 10s, to arrive. 


FOR SALE, A Self-acting, Turning, and Screw- 


cutting Lathe. 10 inch centres, with bed 16 feet long; also a 
second-hand planing machine, to plane 4 feet by 2 feet. Apply to 
ae Hope Iron Works, 106, Southwark-bridge-road, 

on. 


THE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY aro stronger fora given weight, 


more effective, more durable, and cost considerably less than any 


other kind of Driving Belt. Special Straps for Portable Engines. 
Price Lists free. 
Turner’s Patent Strap and Hose Company. 
Manufactory, Arinit Worka, Greenfield, Manchester. Warehouse, 
81, Mark- laue, London, k. C. Mr. H. FERRA BEE, Agent. 


JOSEPH STANL I. 

(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 

83, FIELDGATE-STREET, WHITECHAPEL-ROAD, Z. 
Patterns designed and arranged from instruction according to 
requirement, 


MODELS AND PATTERNS 
for 
INVENTORS, MACHINISTS, AND 


ENGINEERS, 
Made in all their branches by 


G. TAYLOR, 
140, Bt. Jehn-street, West Smithfield. 


NATIONAL BOILER INSURANCE 


COMPANY (LIMITED), 
LEADENHALL-STREET, LONDON. 


JOHN SMITH & Oo., 
ENGINEERS AND BOILER MAKERS, 


Sole London Agents. 


All Boilers supplied by this firm Insured the First 
Twelve Months Free of Charge. 


T. E TAYLOR. 
MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 

AND GENERAL MACHINIST, 


110, FETTER-LANE, FLEET-8TREET, LONDON, E.C. 
Patterns made to drawing. 


W. SPEECHLEY, 
ENGINEER, MACHINIST, 
AND LATHE MAKER, 
No. 118, RAILWAY ARCH, VAUXHALL-WALEK, 8. 


' JAMES LEWIS. 


(Late Lewis & Bon), 

ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions, 

41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS. 


(late of 6, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 


191, OLD KENT ROAD. 
SCREW CUTTING, TURNING, AND PLANING. 


“THE ARTIZAN.” 
ATENT OFFICE & DESIGNS REGISTRY, 


(Office of The Artizan for Scotland). 7 
W. R. M. THOMPSON & Co., 20, Buchanan - street, Glasgow, 
Consulting Engineers and Patent Agents, 
in connection with 

WILLIAM SMITH. Esq., C.E.. Director of the Artizan Patent Office, 
London, Proprietor and Editor of the “ Artizan,” a Monthly Reoord 
of Engineering and the Judustrial Arta, TRANSACE ALL BUSINFSAR RE- 
LATING TO Berman AND FOREIGN PATENTS FOR'INVENTIONS, AND THE 
REGINTRATION OF DFRIGNS, AND EXECUTE PLAYS AND SPECIFICATIONS OF 
ALL KINLS OF MACHINERY IN THE MONT CORRECT MANNER, AT THE LOWEST 
FUSIBLE CHARGES, Provisional Protection, £8 8. Ordinary Charges 
for Complete Patent, £42. 

All general information in reference to Patents given free on 
personal application, or by letter, when an addsessed stamped en- 
velope is enclosed. 

The “Artizan” supplied, and all business for it in Scotland may 
be transacted at the above Office, 20, Buchanan- street, Glaagow. 


27, 


In case, folded for the pocket, or on roller, price 5s. 


R. REBHORST’S ENGINEER'S, Manufac- 

turer's, aud Miner's VADE-MECUM ; giving in five languages, 

300 technical terms in common use among Evugincers, Manufac- 
turers, Miners, &c. Londou: F. Pitian, 20, Paternoster-row, B.C. 


SG RE CUTTER’S GUIDE, 


Price 1a. 6d., or stam pa. 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 

Tables for Tap making for Engineers, } to 6 inches, Gas Taps jin. to 

inches, Mr. Whitworth’s thread and make. 

A lithograph showing a new radius gear invented by the author 
of this work. : 

May be had at James Martin, 19, Wilson-street, New Croes-road, 
Deptford, Kent. 


Just published, 32mo., cloth, 6d. 


woe LOCOMOTIVES, an Epitome of the 
New Road Locomotive Acts for the use of Owners and Drivers. 
with an introductory preface, by Thomas Aveling, London, 
E. and F. N. 8pon, 16, Bucklerebury. 


NEW WORKS PUBLISHED 


BY 
E. & F. N. SPON, 
16, BUCKLERSBURY. 


Just published, 8vo. cloth, price 18s. 


RACTICAL SPECIFICATIONS of WORKS 
executed in ARCHITECTURE, CIVIL and MECHANICAL 
ENGINEERING, and in ROAD-MAKING and BEWERING: to which 
are added a Series of cally useful Agreements and Reports. 
By JOHN KARN, Civil Engineer and Architect, 


London : E. and F. N. Spon, 16, Bucklersbury, 


Royal Amo. roan, price 5a. 


HANDBOOK FOR ARCHITECTURAL 
SURVEYORS, and Others Engaged in Building. 
By JOHN THOMAS HURST, C.E, 


Cor rents. 

Formule useful in Designing Builders’ Work. 

Tables of the Weights of Materials used in Building, 

Memoranda connected with Builders’ Work. 

Architectural Mensuration, 

Constants of Labour. 

Valuation of Property. 

Summary of the Practice in Dilapidations. 

Scale of Professional Charges, for Architests and Surveyors, with 
various useful Tables and Memoranda. 


London: E. and F. N. Spon, 16, Bucklersbary. 


Just published, elephant folio, cloth, price £2 2s. 
Kept also in Limp Binding at the tame price (can be rolled up in a 
small compass without injury to the plates). 


RACTICAL ILLUSTRATIONS of LAND 


Superbeating, together with Land and Marine Boilers, 
By N. P. BURGH, Engineer. 


London: E. and F. N. Spon, 16, Bucklersbury. 


Royal mo, roan, 4s. êd., post free, 
ULES for DESIGNING, CONSTRUCTING, 
and EBECTING LAND and MARINE ENGINES aad 
BOILERS, 
By N. P. BURGH, Engineer. 
London: E. and F N. Spon, 18. Bucklersbury. 


Eighth Edition, in royal me, roan, price 4. 6d. post free, 
POCKET BOOK of USEFUL FORMULA 


and MEMORANDA, for Civil and Mechanical Engineera, By 
GUILDFORD L. MOLESWORTH, Memb. Inst. CE 


London: E. and F. N. Spon, 16, Bucklersbury 


Just published, on a Sheet, price ls., ` 


LANY and OKE’S WAGE TABLES for 


ENGINEERS, SHIP-BUILDEBS, CONTRACTORS, BUILDERS, 
&c., from a quarter of an hour, in regular progression, to nine hours 
and three-quarters, and from one day to ten days, at ls. to Ss, per 


day. 
London : E. and F. N. Spon, 16, Bucklersbary. 


Just published, royal 8vo., price 7s. 6d. 


HE SEWING MACHINE: Its History, 


Construction, and Application. Translated from the German 
of Dr. HERZBERG, by UPFIELD GREEN. lustrated by Seven 


London: B. and F. N. Spon, 16, Bueklersbuary. 


600 pages, crown vo., price 10s, 6d., 
ERPETUAL MOTION. Its Hi 


Three Centuries; with ample Descriptions and 
By HENRY DIRCKS, Civil Eugineer. 


London: E. and P. N. Spon, 16, Bucklersbury. 


d 2 
astrations 


Royal Svo., cloth, Illustrated with 41 Plates, price 16a, 
PRACTICAL TREATISE on the SCIENCE 


of LAND and ENGINEERING SURVEYING, LEVELLING, 
ESTIMATING QUANTITIES, &c., with a General Description of the 
several Instruments required for Surveying, Levelling, Plotting, &c. 
By H. 8, MERKETT. 
London: E. and F. N. Spon, 16, Bucklersbury. 


Just Published, royal 4to., half- bound, Ilustrated by 84 Plates of 
Furnaces and Machinery, price £2 2s. 


HE IRON MANUFACTURE of GREAT 


BRITAIN, Theoretically and Practically Considered > 
Descriptive Details of the Ores, Fuels, and Fluxes employed ; the 
Preliminary Operation of Calcination ; the Blast, Refining, and 
Paddling Furnaces, Engines and Machinery, and the various Pro- 
cesses in Union, Ac. By WILLIAM TRURAN, C.E., formerly En- 
E at the Dowlais Iron Works, under the late Sir John Guest, 

subsequently at the Herwain and Forests Works, under Mr. 
Crawshay. Third Edition revised from the Manuscript of the late Mr. 
Trurau. By J. Arthur Phillips, Author of “A Manual of Metallurgy ,” 
% Records of Mining,” &c., and W. H. Dorman, C.E. 


London: E. and F. N. Spon, 16, Bucklerebury. 


Just Published, post 8vo, cloth, 2 6d., 
EMOIRS of the DISTINGUISHED MEN OF 


SCIENCE OF GREAT BRITAIN, LIVING A.D. 1807-8 By W. 
WALKER, Jun., with an Introduction by Robert Hunt, F.R.S. 
Becond Edition, revised and enlarged. 

Containing the lives of Watt, Rennie, Telford, Mylne, Jessop, 
Chapman, Murdock, the first to introduce gas into practical use; 
Rumford, Huddart, Boulton, Brunel, Watton, Bentham, Maudslay, 
Dalton, Cavendish, Sir Humphry Davy, Wollaston, Hatchett. Henry, 
Allen, Howard, Smith, the father of English geology ; Cromptou, 
inventor of the Spinning Mule; Cartwright, Tennant, Ronalda, tho 
first to successfully pass an electric telegraph message through a long 
distance; Charles Earl Stanhope, Trevithick, Naamyth, Miller, of 
Dalswinton, and Symiugton, the Inventors and constructors of the 
first practical Steamboat; Professor Thomson, of Glasgow; Trough- 
ton. Donkin, Congreve, Herschel, Maskelyne, Bally. Frodsham, 
Leslie, Playfair, Rutherford, Dollond, Brown, the Botanist: Gilbert 
and Banks, the Presidents of the Royal Society at that epoch of 
time; Capt. Kater, culebrated for his pendulum experiments; Dr. 
Thomas Young, and Jenner, the benefactor of mankind ; Jas. Ivory, 
Dr. Priestly aud Cort, the father of the iron trade, 


London: K and F. N. Spon 16, Bucklersbury, 
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HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, 


RAPIDITY AND ECONOMY. 


DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


% 
zodan JO Spurn IV 
30} POPAVAIOT SOVUT 


Estimates Forwarded for 
All Kinds of Turret 
Clocks. 


GOLD FROM SILVER FROM 
ë GUINEAS, 3 GUINEAS, 
SUFFELL, MATHEMATICAL 


C. INSTRUMENT MAKER, 11, BRIDGE-STREET 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodoiites, as manufactured for Her 
Majesty's Government. The pocket sets of Instruments, 
from lés. to 42s.; Telescopes, 5 miles range, from 6s. 6d. ; 
10 miles ditto, 8s. 6d. and 10s. 6d.; Boxwood acales, engine 
divided, 2s. 6d. ; T squares, 1s. to 58.; Measures and Rules 
of all nations. Post-office orders payable at Charing 


Cross branch. Lists of prices forwarded on application. 


MITH'S PATENT WIRE ROPE AND 


CABLE MACHINE, guaranteed to produce Four times the usual 
quantity of Work, ot Superior Quality, at One-Third the Cost for 
la 


ur, 
REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN 
THE KINGDOM AND ON THE CONTINENT. 
Every description of Mathinery and Repairs at Reasonable Prices, 
ARCHIBALD SMITH, 69, Princea-street, Leicester-square, W. 


rte rocks PATENT STEAM 
Sey tat e PACKING. 
mong; rocks PATENT ELASTIC 


PACKING AND METALLIC 
LININGS FOR STEAM-EN- 
GILNES, PUMPS, &o. 
ApvAnTaGces.—A more perfect 
vacuum is obtained, Friction 
reduced, great saving in oil and 
tallow, and the Packing is gra- 
dually and completely worn 
— 2. away without becoming hard, 
Taos Osviatixe THE Necessrry or Drawine THE OLD 
PACKING. 


J. H. TUCK & CO., 85, CANNON STREET, E.C. 


VULCANISED INDIA RUBI ER GOODS. 
VALVES, WASHERS, HOSE, MILL BANDS, &oc. 
J. H. TUCK and CO., 35, CANNON STREET, Rd 


£ PATENT 
me “SELF GENERATING 
— GAS STOVE 
2 22 BOILS or by Methy- 
lated Sir generates 
into Gas, free from smoke 
or smell, and is the most 
petal E ae in- 
vention for the 
ever offered to the pabile. 
Seld by all Ironmongers, 
and at the Manufactory. 
36, CHARLES-STREFT, 


HATTON-GARDEN. 


w 


To Electricians. 
GFAS CARBON {not compressed) Cat in Plates 


Price Lists, on application wien stam: envelope. 
P. HENDERSON. 3, Park-hil Clapham, Surrey. 


CIRCULAR SAW BENCHES 
FOR FOOT OR STEAM PO WER. 
Brase. I H 5 for 8 0 
Ivory, Woods, Picture-frame Wor l 
Ali kinds of Machinery made to order. re 
HUMPHREY un HASLER, 69, Old-street, St. Luk 
London, I. O. äi aeS 


ATCHET. WORM and 
nabe e 


. teeth 
. Dividing plates drilled or lined.’ 
Engineer, St, 


INTERNAL 
also racks of any 


W. LANGTON’S 


and SCREW CUTTING. - 


Gerews cut to ‘ 
George's Werks, 88, Be 


“ EXCELSIOR,” “ EXCELSIOR ” 


Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


I easy to operate, simple to learn, quiet in action, and not liable to 
derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, will notrip. Price from £6 


WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. 
MANUFACTORY—GIPPING WORKS, IPSWICH. 


6s. 


PRICE LISTS FREE. 


RAMSBOTTOWMS 


PATENT DISPLACEMENT LUBRICATOR 


FOR LUBRICATING THE PISTONS, CYLINDERS, 
AND VALVE FACES OF STEAM ENGINES. 


HIS Lubricator is very simple, efficacious, requires little attention, 
T has no mechanism to be deranged, effects a great saving ef the 
Lubricant, and a reduction of friction, and consequently ef the working 
faces exposed to the steam. It is applicable to every form of Steam 
Engines, Marine, Stationary, Locomotive, and Agricultural, Steam 
Hammers, and other Machines actuated directly by Steam. Prices, 
26s. 6d., 35s. 6d., 45s. 6d. Particulars to be had of the Manufacturer, 


J. CASARTELLI, 43, Market-street, Manchester. 


No Fitter or Turner should be without a Straight-edge. 


The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 
MILL AND MACHINE IRONMONGER 


135, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE. 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


OTICE TO INVENTORS.—Offce for 
Printed 
fer Great 


by letter Messrs. PRINCE and Ge peat dee, 4, 
rR ALGARB-SQUARE, OHARING-CROBA, W. d. 

T INVENTORS—GENERAL 
45. PATENT OFFIOES.—L. de FONTAINEMGREAD, 


O 
uth-street, Fi London; 12, Rue de la Rideli 
Paris ; 82, Rue 3 Brussels. Provisional 99 


tection, £7; to complete nt, £80; French patent, 
£6 10s.; Belgium, £2 10s. ular gratis on app'ication. 

NVENTIONS PROTECTED BY 

PATENT or REGISTRATION, at fixed and most 

m te charges. The Inventors’ Manual free by post, 

or tis on 00 80. Cangas to Mr. BREWER (late 

.), 89, Chancery -Iane, London, W. C. Es- 


Barlow and Co 
tablished 21 years. 


INVENTORS ASSISTED 
Ju. ring; a ing Out, and Disposing of 
British and Foreign Patent Otice, 49, King William test, Londeu- 


A let gratis, on Cost of Patents, may be had on application 


[NVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards at 25 years’ experience in such 
Paten 0, 


British and Agency, 63, Chanoery · lan . 


London, W. C. 


PATENTS FOR INVENTIONS.—Full 


ons may be obtained 


instructi applying to Mr. W. 
T. BA Office 
WLE, of British and F Salehin 8, Ball 


HE LONDON DRAWING ASSOCIA- 
arsane, af, eg Danaa Deleu aay 
Duke-street, Adelphi, London.” esse 9 105 8 


OTICE.—Removing to No. J 22, from 182, LONG 
ACRE, LONDON. W. C.— C. SUFFELL, Manufacturer of Im · 
proved Engineering, e and Drawing Instruments for Home 
or Foreign service. Every instrument ofthe finest Sra st very 
reduced prices. Standard Measures of all Nationa. Post- Cata- 
logues, rwarded to all parts on remittance or London reference. 
ne 8 
JORN „SHEPPARD, of 10, Mareden-square, 
A adapted himself for the of 
ENGINE-CLEANING WASTE, at the following prices: ite al 
£33 per ton; grey, £25 per ton; coloured. A1 du. Wadding 
Material, for Sidding manufacturers, at eqoatty low prices, in 
bleached, orimeon, grey, and black, Liberal terms to shippess. 


HE LENOIR GAS ENGINE.—A number of 
theee useful and economical engines to be seen in actual work 

in town and country. Being free from all T, they can be dsed 
where steam power is y inadmissible. bition, and every 
information supplied at 40, Cranbourn-street, Leicester-equare, W.C. 


FE YOUR LETTERS. — HENDRY'S 
bast over ofred, to bo had . F HENDRY nat W. l. 
atrest, Cheapside. 


neers 78, Queen 


HOHEN 'S PILLS.—NERVOUS DEBI- 


LITY.—Persons who feel weak, low, and nervous, may rest 
assured some serious ailment ia looming in the distance, against which 
immediate action should be taken. Holloway’s Pills t the 
ready means of 5 on the liver, H ac- 
cumulated bile, and at once a load from the ex- 
pelling a poison from the body. This simple and method of 

g the first tendency tod gives present and 
future safety. The d and all those who are losing fiesh should 
these w are specially useful when the and 
functions are and immedi: $a 


mind nor body will be well de- 
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PATENT HOLLOW STEAM PACKING. 
gee great and peculiar advan of this 


g consist in its remaining perfectly elastic, aud is so con- 
N, nay applied that the pressure of the steam itself makes the 
joint by yee the packing from the cylinder; thus the many 
objections to packing prev 12 ns are effectually removed. 
Vulcauised Indla-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for oem Speaking Tubes, Diving Dresses, Gas 
— on Air- 1 Goods, or any description f India-rubber articles 


Price list or otreular, with full description of packing, to meg 
the only Manufacturers and Patentees of Hollow Steam Pac 


FOSTER and WILLIAMS, Tadie-rabber 
Works, Cowper-street, City-road. 


W. JONES 


DIE SINKER, 
EMBOSSER AND ENVELOPE MAKER, 


MACHINIST, 
PRESS AND BRASS LABEL MANUFACTURER, 
246, HIGH HOLBORN, 


T, ENGINEERS (Civil and Mechanical), 
— oe, Agents, 


Inventors, Architects, Builders Iron 

oo fon Cast! Models for Locomotive and other Engines, 

Ships, Carriages, B es, Permanent Way, and every description of 
Machin made to order, Templates, Working and Draw- 
ings, els, et — for Trials.—New Inventions 


pay carried out full size o my scale. Iron, Brass, and Mal- 
bleIro —ů 1 by Ma ACMORRAN £ Co., 140, Salisbury- 
Court, Agents for L’ enior’s Patent Gas 


B. Prospectuses papers for the City of London Working 
Classes Exhibition. and wa otf pariera given. 


W. R. GIBSON, 


DRAUGHTSMAN AND ENGRAVER ON 
WOOD, LITHOGRAPHER, &c. 
EAST TEMPLE CHAMBERS, WHITE- 
FRIARS STREET, LONDON, E.C. 


HE EVAPORATER SURFACE CON. 
‘DENSER (PERKINS’S PATENT).—This — 2 apparatus, hav- 
ing now been in use for some years, can be strongly recommended as 
very effective and economical, 
A vacuum of 26in. can be readily obtained by evaporation alone, 
an d allthe water now required for the ordinary condenser is dis- 
ensed with entirely, and pute water is returned to the boiler, thus 
voiding all sediment, Ke. In non-condensing engines the water is 
returned to the boilers at a temperature of 212 deg.; aud, by the 
addition of a donkey air-puimp, the advantages of a condensing 
e is obtained. 
ferences and estimates 
and Patentee, A. M. PERKI 
ondon, W. C. 


ven on application to the Manufacturer 
NS, 6, Seaford-street, Regent's- square, 


W. H. PEARCE, 


LATHE AND TOOL MAKER, 
7, GREAT SUFFOLK STREET, 
‘ BOROUGH, S.E. 
Lathes from 35s, upwards, 


PRIZE MEDALS, 
INTERNATIONAL EXHIBITION, CLASS I. AND II. 


ATENT PLUMBAGO CRUCIBLES.— 
The Crucibles manufactured by the PATENT 
PLUMBAGO CRUCIBLE CUMPANY are the our 
kind for which a MEDAL has been AWARDED, and are now 
and Indian 
ch, and other Continental 
Mints; N Royal Arsenals of Wool- 
wich, Brest, and Toulon, Cc. &c.; 
and have been adopted by most of 
the large neers, Brass Fonn- 
ders, and Refiners in this country 
and abroad. The great supe- 
= rsa agr these Melting Pots con- 
their capabilit 8988 
on an a orty Pourings o 
the most dificult in and a 
= greater — ot those of 
ordinary character, some of 
— having actually reached the 
extraordinary number of 96 melt- 


nsed exclusively by the English, Australian, 
Mints: the Fren 


ey are unaffected by 
never crack,and become heated muc 
any other crucibles. In uence 
— the saving of waste is also 


have recently introduced Crucibles 
ed for the following working viz, :— 
Iros MELTING, the average working of which 
ved to be about SEVEN pays; Stes, MELTING, 
wW are found to SAVE NEARLY A TON AND A HALF OF 
FUEL TO EVERY TON OF Srest FUSED ; and for Zinc MELT- 
pots, and 


"The Patent Plumbago Sehne Company likewise 
manufacture and import Crucibles, Muffies, Port- 
able ., owe Boke all deweiptions of — 


Standing derar uisite for ee 

Dentist. or Lists, Testimonials, že., 

THE PATENT PLUMBAGO C 56 00 COMPANY, 
Bartzssza Wok, Losxpox &.W 
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= BRASSFOUNDERS, 
oye COPPERSMITHS, AND ENGINEERS, 
l BRISTOL 


jj 1 Sole Makers of Clements’ 
i) ECONOMIC LUBRICATOR, 
He FOR MARINE, LOCO’, AND FIXED STEAM-ENGINES. 


(As supplied to the Admiralty, and many Engineering and 
nn Companies.) 


This Lubricator offers a perfect method of lubricating all the 
internal parts of the steam-engine, by the vaporisation of the 
lubricant, saving, at Jeast, half of the oil or tallow generally used, 
and lessening the wear and tear” consequent upon imperfect 
lubrication. 


PRICES, COMPLETE, WITH GUN-METAL FITTINGS :— | 


2 Pints, 62s, 6d.; 3 Pints, Gs. Gd. 4 Pints, 75s. 
BRIGHT GUN-METAL BODIES, EXTRA. 


As they are fixed on the steam-pipe, the diameter of this should 


be given; and it should also be stated whether horizontal or 
vertical. 


3 * AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the business o of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes ofsecaring protectioa for iaventions at home and abroad, may * had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON 


PATENTS. 
R. VAUGHAN, Member of the 22 of — A British, Foreign, and Colonia! 


Patent Aa W. O. 
Transacts every description ot business co otters Pe Patent” for Inventions. Provisional protection, 6 to 
8 guineas. A Guide to Inventors” free by post. 
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TAM Estimates sent, post-free, on applica- 


f H tion. 


SAMUEL BROTHERS, 


Suits for all Occasions 
36s. to 114s. 


Boys’ S 
thay rs 


50, LUDGATE HILL. 


The new Book with 42 Engravings (36 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from à purchase. 


and for the Proprietor at the Office of the 
London: Printed by Mic and Porraaz, — meteg Nom- 


Company, 147, 
Advertisements and Communications for the Editor are requested to be sent to 162, F'LERT-BTREET. 


| 


REGISTERED FOB 


THE 


TRANSMISSION ABROAD 


ENGLISH MECHANIC: 


A Record ok Mechanical Invention, Scientific and Industrial Progress, 
Building, Engineering, Manufactures, Arts, Kc. 


Vor. IL—No 30 


Ovr attention havin 
holland's improvements in the construction of deep- 
sea telegraph cables, and method of laying same, 
and knowing the vast amount of interest attaching 
to the subject, we this week take the opportunity of 
calling attention to the matter. 

To briefly, yet distinctly, point out the main 
characteristics of Mr. Mulholland's invention, it is 
necessary to refer to the engraving, in which Fig. 1 
is a full size transverse section of a 5-core cable: 
a p e one of the insulated conductors; B, 
the 


IMPROVEMENTS IN TELEGRAPH CABLES. 
been directed to Mul- | cable to construct a cable which it is, claimed is 


rous or green hide, serving or braiding over 
_ enlarged five times. A is a chemically pure copper 


same; and C, the wire sheathing or external pro- 
tectiveenvelope. This diagram explains the arrange- 
ment of the several parts and method of construction, 


aoe — by the Neon N e of that 
shape for mining es, as regards the 
tional strength LA 

in manufacture, combined with durability, superior 
lightness, and capability of withstanding strains. 
Hence, it appears ring be preferentially adopting 
the form of a flat instead of round rope, it is practi- 
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superior, both mechanically and electrically, to that 
recently lost, and admitting the cost of laying to be 
the same (although such would not be the case, as 
no brake machinery is repuired, and the method of 
paying out or hauling in essentially different to 
those hitherto practised in submerging cables in deep 
water without injury to the insulation), claim that sixty 
instead of twelve words can be signalled per minute, 
must unquestionably interest intending shareholders, 
in any scheme of transatlantic telegraphic communi- 
cation. Fig. 2 shows a single conductor in section 


wire, varying trom 12 to 16 B.W.G. (according to 


| circumstances), the surface being carefully de- 


the patentee’s object being to combine any number 
of conductors in a flat rope, the selection of form 


addi- | 
and great saving of expense | 


oxidised before coating with an insulating com- 
pound; B, pure india-rubber tape, immersed in 
phosphorised composition, wound tightly round the 
wire and passed through shaping rollers to ensure 
uniformity of size and homogenity of the several 
parte (this procesa of manufacture causing the layers 
of caoutchouc to adhere to the already insulated 
conductor); C, two or more coatings of composition 


| laid on at intervals to ensure perfect insulation; D, 


— _ 7 1m 


— — a — — — — 


Sh — 


special compound of non- conducting material unit 
ing the several cores; E, protective braiding o 
hemp or green hide, saturated with the cumposition, 
and shaped in rollers prior to receiving the wire 
sheathing. The cable, on completion, and previous to 
being stowed for service, is passed slowly through 
troughs of the composition to prevent oxidation of 
the wires, and (as the compound acts in a few 
minutes) it receives a final coating immediately 
prior to immersion. Fig. 3 is a longitudinal sec- 
tion of the after part of a vessel assumed to be 
specially fitted for telegraphic purposes; A, centre 
ans ty; B, a water-tight sheath or tube overan 
opening cut through the bottom of theship, as near 
ihe kelson as possible; C, C, C, the cable; D,a 
drum or whimsey on the 3 deck, being the point 
of contact upon which the cable impinges on its road 
to the delivery tube; E, E, guide rollers, fitted with 
lever nippers (not shown) to retard the delivery of 
cable 11 necessary while Bg be out; F, engine 
room; G, coal bunkers; H, boiler room; J, u 

deck; and K, line of keel when vessel is poe ing 
by the head. Fig. 4, represents the midship sece 
tion of a ship rolling to port or starboard in a heavy 
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emay, showing the centre of gravity at A and the 


cable B, B, paying itself out under any circum- 


stances in still water, while the vessel is running at 


S 8 
t 
to underrate than to over estimate the merits of any 


under sail or steam, or both combined. 


cular invention, and finding as noticed by us in 
o. 10, Vol I., that a patent has recently been taken 
out in Paris, (and the discovery highly eulogised 


by the continental press) for the application of phos- 
phorus as a preservative ‘‘ from the attacks of those 
agente that ordinarily effect the destruction of iron,” 
we must in this particular instance admit our 
. countryman’s claim to priority of invention, his 
t being dated September 1863. It appears that 
in the South Atlantic and Pacific Oceans vast sub- 
marine forests of the “Fucus maximus” are met 
with ETE 
depths of 7 


Tich ley 10 5 
— „„ tastier’ HE. 
A or mai 5 
nreservative from the action of sea water. 
Hence ties origin of the compounds, the application 


of which the inventor advocates as protectives to 
metal and timber from marine or atmes aetion, 


generally 
combine@ywith carefully selected materials to inaure 
homogen@iy and durability, objects of pasameunt 
importemgeand consideration evidenced by tha cane 
bestomed upen the drawing of the patent. specifica- 
tion. g 


AMERICAN PATENTS, 

COMBINED FRICTION WHEEL AND OIL CHAMBER.— 
This invention is more especially intended for rail- 
road car brakes, but is also applicable to other ma- 
chinery to which power is transmitted through the 
medium of a friction wheel. It consists in combining 
with a friction wheel an oil chamber arran 
such a manner that the former will always be kept 
in a perfect state of lubrication, the importance of 
which, in connection with a friction wheel for trans- 
mitting power, may be easily imagined. A. I. Am- 
bler, of Shicago, III., is the inventor, 

Stream TRAT.— The object of thia invention 
been to make. a steam-trap for 
water of condensation from. s pi $ 
automatic under all ci 
simplicity in its conatasotion.. 
in a metallic casing through: thedpteom, of li, n 
passed a pipe closed at its top andjperiqueted: 
series of holes at a small distance above the bottom 
of the casing. An open vessel, in 
dinary pail, but having. a coliamrfiltieg, azound and 
extending a short diatance above an opening through 
the centre of its bottom, fits over the pipe, and its 
collar acts as a moveable seat, to the perforation in 
the pipe. This collar or valve seat covers the valves 
when the float is at rest, and uucovers them when it 
is in motion, so as to discharge the water. Peter 
Hogg, of New York City, is the inventor. 

OIL Esector.—This invention consists in closin 
the bottom of a well tube in which an oil ejector is 
used, and placing a valve therein below em- 
bouchure of the ejector. The effect of this construc- 
tion is to prevent the pressure of the currents of 
fluid or liquid delivered into the tube from the ejector 
from acting upon the gaseous or liquid contents of 
the well, and so to relieve the packing and also the 

and liquids in the surrounding rock from such 
pressure. By means of this invention the whole 
energy of the currents which pass through the ejector 
is used directly to lift the columns of gases and 
liquids in the well tube, and none of it is allowed to 
react against the packing or against the incoming oil 
and gases. F. S. Pease, of Buffalo, N. Y., is the 
inventor. 


Baron Sxquier has discovered that if a glass 
oylinder is plunged vertically into a vessel of water 
in such a way that a part of it will be in and a part 
above the water, and a ball of lead is allowed to fall 
within it, along its axis, the glass will be cut 
horizontally on a level with the surface of the water, 
the part below being broken ia pieces i 
The effect is due to the incompressibility of the 
Water. 


admittedly sometimes a more fatal mistake 


| sumed. 
heated coal are carried down, along with the oxygen 
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ANSWERS TO CORRESPONDENTS. 


B. O. E. (Dowlais).—Send for Spon’s catalogue, and you 
can select therefrom to suit your pocket. 


ful. (3.) Not wanted in Provisional, but mechanical 


We wish you every success, 

G. F. W. ( Leide Ne partially withdrawn. 

R. B.— We will try what we can to oblige you. 

INDICATOR.—Spon publishes a book at 4s., by Main and 
Brown, on the Indicator and Dynamometer, with their 
Practical Application to the Steam Engine.” Also, one by 
O. T. Porter, price 28. 

T. HoLZOTD.— There is no special work that we know of, 
but we have inserted your query elsewhere. (2). ‘‘ Heat,” 
by Colburn, 2s., Spon; Scott Russell, on the Nature. Pro- 
perties, and Application of Steam, 2s., Spon. Also, a 
work in two vols, by C. W. Williams, on Steam and its 
eee: which Spon could furnish you with, doubt- 

ess. 

A. W. Forses (Edinburgh).—Received. Best thanks; the 
subject is pretty well known, and we believe there are 
several patents out for it. 

P. P.—Received. Would advise you not to waste your 
time. Wait till the circle is squared. 

SHEFFIELD - Tour complaint of not having received the 
Guide has been forwarded to the address of the 


writer, 
S. J. B—We think the invention a very good one—especi 
ally the grip and leverage. Try the one or two makers 
ok cables—whose address in London Directory; if that 
will not do, try and get an opinion from one or two men 
of science, and with them jn hand, advertise a little for 
a capitalist to purchase the patent. 
TELEGRAPHIC.— iloks et ly eee een the 5 
Directory your i ; e may be 
at the-works at Greenwich. 
James Brows.—Maeny thaeks for your kind letter. The 
tithe cannot newbs as you say—but what's ina 
a. % query in for you, in its place. 
, and we have stopped commu- 
nisations; anyonmeteiving, after it sapiy wastes brain, 
tissue, and time, fend us up your -cutting scheme, 


„ We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 
answer. A Subscriber” is no signature —we have them 
by the thousand ; the same with Well. Wisher,“ &c, If 
they don’t like to see their own names paraded, use those 
of an ancient or any other man. 


‘Beveral letters remain over till next week for answer. 


Lrrrrns applying for ioformation to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and manuscripts. as the Editor cannot under- 
take to return such as may be rejected, 


THE WIBSON FURNACE. 


The object of this furnace is a saving of fuel and 
the consumption of swoke; and it is attained by 
contrary to the usual. practice—burning the fael 
downwards or inwardé instead of. from the lower 


enrera Pen OEE at the tep-of the furnace, through 
oe the ulnae whioisalona. the fael and nir are supplied, and 


as lower portion is con- 
o volatile prodnots given off by the 
required for their combustion, by the draft, through 
that portion of the fuel which is ina state of intense 
i on, and consumed; thus greatly augmenting 
e heat and economising the fuel. As the furnace 
is self-feeding, it is only necessary to keep the hopper 
at the top supplied. The invention seems applicable, 
at asmall cost, to existing furnaces, &c. 


Tın Puate Porsonovs.—It is usually believed 
that the tin with which the sheet iron used in sauce- 
and other domestic utensils are covered is 
harmiens : and that what is employed as a coating 
for copper vessels is not only an absolute protection 
against the dangerous properties of the copper, but 
is itself a perfectly harmless addition. Such was the 
case formerly, but to suppose it so at t would 
be a dangerous mistake. In this time of violent 
competition among manufacturers, and unbounded 
desire of gain, no mode of adulteration, however 
mischievous to the consumer, is considered culpable, 
provided it increases the profit of the seller. Lead, 
as is well known, is capable of giving rise to the 
most deleterious compounds; and, unfortunately, 
cases of lead poisoning have frequently occurred of 
late from the use of tinned tea-kettles and sauce- 
pans. This arises frem the tin used in coating the 
sheet iron having been largely mixed with lead, a far 
cheaper metal—an adulterstion of tin which is ex- 
tremely common. The fact will, when generally 
known, lead to the more general use of enamelled 
articles; especially when substances containing con- 
ouenn likely to act on metals are to be heated in 
them. 


GREGORICUS.—Yes, you can get all in, easily - but, be care- 
drawings required with Complete : must, in your case, 
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NOTICE TO ADVERTISERS. 

ADVERTISERS in this journal are respectfully informed 
that the Oollector from the office, 162, Fleet-street, will cai! 
upon them for a settlement of the amounts due for thein- 
sertion of advertisements. The Collector will in every in- 
stance hand in a printed receipt for the sum paid to him. 
Advertisers are particularly cautioned against paying 
money without receiving the printed receipt. 


THE ENGLISH MECHANIC! 
Just Ready, and now Publishing, the 
FIRST VOLUME 


f | 
THE ENGLISH MECHANIG, 


A Record of Mechanical Invention, Scientific, and 
Industrial Progress. p i 


UPWARDS OF ONE HUNDRED 
ILLUSTRATIONS. 


Handsomely bound, orly 4g, 6d,; post free, 5s. 


GEORGE MADDICK, 182, FLEET-STREET, LONDON, 
and all Booksellers. 


THE ENGLISH MECHANS1C. 
Every Tuesday, One Penny. Monthly Parts, 5d. 
Now Publishing, complete, the First Volume. 
2. Title Page and Index, One Penny. Cases for 
binding, One Shilling and Sixpence. 

It is solicited that all back Numbers be ordered at 
once. 

All the early Numbers have been reprinted. It 
is therefore necessary that sets be made up at once, 
as there will be no further reprints owing to the 
great expense they entail. 

162, FLEET-STREET, LONDON, and all Booksellers. 


TO ADVERTISERS AND COBRES- 
PONDENTS. 
2 In future all Advertisements and Communica- 
tions for the Editor to be sent to 


162, FLEET-STREET. 


OUR MONTHLY PARTS. 
Part 6 of THe Eneiisa MEronantio, in coloured 


wrapper, is now ready. 
ail Price 6d. only! Post free, 7d. 


All bask Nos. have been reprinted, and can be had 
direct from our Office, or through any bookseller. 


T? ADVERTISERS. 
and 


o addresses itself to the la 
meskinteliigant: portion of the community, 

the only Paper of ‘thedind established, 

advantages as an advertising m 


it offers unusual 
SOALEX FOR. ADVERTISEMENTS : 
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bees Line (Nise Words) 3 
0 or 

Who 2 Page eee Cit) eve eve eee 8 8 0 

Half Page. 600 è 400 we 4 é 5 


One column ... 8 sie ade * 8 0 
Post-Office Orders to be made payable to Gronen MaD- 
DICE, Fleet Street Branch. 
All Advertisements should be sent to us not later 
than Friday. 
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TRADES UNIONS AT THE SOCIAL 
SCIENCE CONGRESS. 

A miekt have been expected, the subject of trades 

unions and strikes occupied no inconsider- 

able share of attention in Sheffield during the recent 

Congress, and it was led off in the Department of 

Economy and Trade by Mr. Wilson, a pen-grind 


with a paper entitled, ‘‘On Tradesmen’s Strikes 
and -outs, and Oourts of Arbitration and Con- 
ciliation.” He commenced by pointing out that 


close combinatibns maintained a high rate of wages, 
and because this was done ona limited scale the 
unionists believed that it could be accomplished 
universally ; but the unionists only succeeded by 
restricting their number; and this view was taken 
by Mr. Stuart Mil. He argued that the system of 
5 oyers from taking more than a cer- 
tain number of apprentices prevented a father from 

utting his son to a trade better than his own. 

ome trades were better suited for succeseful com- 
binations than others, and high wages were ob- 
tained; but if the men were not allowed to compete 
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in the best paid trades they were driven to the 
worst, in which trades consequently wages re- 
mained at starvation point. After quoting exten- 
sively from Mr. Stuart Mill, Mr. Wilson went on 
to point out that labour was an operation, a power 
directed by a design, and perfected by moral culture 


and intellectual study. No one wanted to purchase 
the labeur, but its product; and after selling the 
product a man retained his labour. He then re- 


viewed recent strikes and their causes, and said that 
in all those cases the men were met by lockouts, 
and the capitalists were successful and the men 
suffered. To obviate thisstate of chronic antagonism 
between different trades, he believed courts of arbi- 
tration were impracticable. He believed trades 
unions and strikes would work their own cure. He 
did not remember two strikes in any one trade, as, 
by suffering, men learned wisdom. The men were 
in favour of arbitration courts; but surely if a 
man could sell a pig, or the produce of his garden, 
or had the choice os wife, he could sell his labour 
without the interference of third parties. The right 
of buyersand sellers was to be free, und what could 
compulsory arbitration do unless they could compel 
men to employ their capital in a particular way? 
No court could be as successful as a settlement be- 
tween the masters and men themselves. A strike 
and lock-out placcd both parties in a false position, 
as neither paity could act without consulting the 
executive committees, which frequently prevented 
a settlement between the master and men; and the 
doctrine of non-intervention proved the true one. 
Men had a perfect right to combine, but not to 
coerce those who did not join the combination. 

Mr. Wilson made one or two good points,“ but 
did not seem to carry his audience well with him. 

Mr. Frederick Hill said that whatever faults might 
have been committed by the working classes they 
were not alone in the matter, for all concerned in the 
legislation of the country must take upon themselves 
no inconsiderable share of the fault which had led to 
suoh disastrous consequences as those which had 
taken place. 

Mr. Dronfield, an operative, expressed his belief 
that, as it was very easy to throw dirt, so abuse had 
been heaped pell-mell on Unions, and their members. 
He called attention to the state of the law which 
made it an offence punishable by imprisonment for a 
man to break his contract, whereas, if the employer 
broke his, le was only liable toacivil action. Trades 
unions, he said, did not devote all their energies to 
stirring up disturbances and keeping up strikes, and 
instanced the many benefits accruing to their mem- 
bers in libraries, unemployed money, and funds to 
meet sickness and death. It was seldom, he said, 
that a member of a trades union had to seek paro- 
chial relief. Professor Fawcett, M.P., thought 
working men had a most undisputed right to combine, 
if they could support that combination without prac- 
tising coercion. In consequence of the existing 
economic relations between the labourer and the 
employer not being satisfactory, these combinations 
were necessary, presuming there was no coercion, in 
order to give the labourer the greatest possible price 
which he could obtain for his labour. By joining 
and combining, artisans were more likely to get a 
satisfactory bargain than they world if they 
did not combine. But let not labourers make any 
mistake about what they could obtain by these com- 
binations. Unjust demands had been made upon 
the masters in some cases, but whatever injury was 
thereby iuflicted upon the masters the injury falling 
on the working men was greater. Therefore the 
justice of the cause should be well ascertained before 
combinations were organised. 

Amongst other gentlemen who took in the 
discussion were Mr. David Chadwick, Mr. Edwin 
Chadwick, Mr. Channing, and others. Mr. Thomas 
Hughes, M.P., was to have taken part in the dis- 
cussion in this department, but he was unable from 
rome cause to be present. 

At the working men's gathering on Thursday 
evening three of the speeches were of s interest, 
from the fact that the speakers were all young mem- 
bers of the Parliament just elected, owing their 
election in some measure to the favour of working 
men. Their remarks. therefore, might fairly be re- 
garded as indicating by anticipation the course 
which, on icular questions, they were likely to 
adopt in the House of Commons. Mr. Chambers 
spoke with the earnestnees and fluency which secure 
for his remarks a favourable hearing public as- 
semblies, and, insisting on the advantages of educa- 
tion, he so his arguments and illustrations to 
the audience he was addressing that at every few 
sentences he was interrupted by their acclamations. 
Mr. Hughes marked out for bims If a different line, 
running contra to the ey of uis auditory in a 
yery remarkable manner, and to an extent that re- 


q even from him, no ordinary amount of daring. 

g in the very central district and stronghold 
of trades unions, he did not shrink from using such 
language as the following :— 

The difficulty which had stood in his way was 
that thie had been constantly thrown in his teeth— 
‘Oh, have you heard of the last trade outrage in 
Sheffield? Have you heard that a house has been 
blown up with gunpowder, and that another man’s 
wife child had been attacked because he did not 
——. Did not what? ‘Because he did not obey 
the laws of a union of which he was not even a 
member?’ If trades unions were to fight the battle 
of the working men they must set their faces against 
practices such as this. Let them say, ‘ These out- 
rages are things of the past; in the future you shall 
hear no more of them; we shall fight our battles 
henceforth in an honourable, straightforward, and 
Christian manner.’ He had heard a few things of 
Sheffield. The men of this town lived in the ve 
heart, in the midst of the intelligence of England, 
and as working men they received the highest rate 
of wages, and yet he was told they were opposed to 
the introduction of machinery, whereby they were 
driving away from the town a large branch of indus- 
try for which they had been celebrated for hundreds 
of years. (General cries of No, no,’ and Order.“) 
Well, he was brought up in an agricultural district, 
and was just old enough to remember the machine 
breaking which took place in that part of the 
country. Those acts of folly produced a sad amount 
of destitution and misery ; but by-and-bye the men 
found out their mistake, and now there were reapin 
machines and thrashivg-machines working all 
through the district, and what was the result? That 
wages had risen 50 per cent. since the introduction 
of machinery. He would warn the men of Sheffield, 
if they were opposed to machinery, that there could 
be only one result—that they would drive the indus- 
try of the town into towns where the men were not 
so short-sighted. 

„He heard that there were rests used, the use of 
which was enforced by the trade, but the effect of 
which was to double up the man's arm and make it 
useless after a few years, while they had a rest which 
preduced no such results, and which, if used, would 
enable a man to work ten, fifteen, or twenty years 
longer. If that were not true, let them contradict 
it. To his mind it was necessary that he should in 
this great centre of trades unions, where they had 
it nearly all their own way, tell them the plain truth; 
and in so doing he repeated, with regard to ma- 
chinery, that if what he had heard were true, they 
had adopted a course by which they would gradually 
lose the confidence of the beet}part of their fellow- 
countrymen, and by which they would not hold their 
own in the great industrial race of the country, un- 
less the men confined trades unions to laying down 
lawe for their own members, and did not meddle with 
those outside.” 

The delivery of these sentences coming, above all, 
from the quarter from which they proceeded, ex- 
ercised an effect upon the body of the assembly very 
much as if a live shell had dropped into their midst. 

The speech immediately following that of Mr. 
Hughes was in very different tone and temper. 
This was delivered by Professor Fawcett, who ap- 
parently thinking that the working men required 
somè soothing words after what had just been said 
in their presence, entered upon a glowing deecription 
of what the condition of the wor should be as 
distinguished from what it is. The epeech was able, 
fluent, adapted in most respects to the taste and pecu- 
liarly to the prejudices of the class to whom it was 
intended, but it is doing no injustice to Professor 
Fawcett to add that in the opinion of warm friends 
of the Association, even of his own, the power for 
good of Social Science Congresses would soon be at 
an end if such harangues to the operative classes were 
habitually indulged in from these annual platforms. 


Mr. J. Cuuss has just invented a method of 
securing safe doors from the application of the pro- 
fessional a af wedge. The frame, in place of 
being made flush as hitherto, projects beyond the 
door, so that the door will be recessed ; and further, 
to protect the door and the keyhole or holes through 
the door of a strong room or iron safe, a hardened 
steel bar is applied externally to the door, and from 
side to side thereof, the bar fitted within a 
greove across the door. This bar is of a curved con- 
vex form externally, and flat on the side where it 
comes next the door. At each side of the framin 
of the door a projecting socket is formed, into whic 
the ber slides after the door has been shut and 
fastened or locked. In order better to insure that 
no thin steel wedges shall be introduced, the sides 
of the groove across the door in which the bar is 
fitted are under cut. 


` that would either do 


LETTERS TO THK EDITCR 


[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


EXPLOSIONS IN STEAM BOILEBS. 

Bir, —A subscriber from the first I have been, aad hope 
still to be, delighted with my weekly pennyworth—1 HE 
Eu dLIsR Mucuanic. Iam only a sto er, but I can under- 
stand a great deal of what is set before me in your paper, 
by yourself and your correspondents, whom I have to 
thank for information once or twice There is one corres- 
pondent who signs himself “F, M.“ a new member of the 
** Correspondence Club,“ who, in my opinion—if that is 
worth anything—had better lesve off writing on boilers 
until he knows something about them. His writing is one 
of the thi no fellow (in uy line) understand; and I 
don’t think he's too sure about it h mself. 

I always notice that the less a man knows about a thing, 
in which he would like to dabble, the more he goes “ sup- 
posing” and ‘‘guessing,” and making what he is plcased 
to call “theory” do duty for ‘‘ practice.” I don't say F. M.“ 
does this ; but what he does is very like it. He says that 
the majority of explosions are shrouded in mystery. Well, 
if he writes of the appearances their particulars present to 
himself I am not qualified to doubt, but if he thinis to 
express my opinion in his declaration, I can tell him he is 
—well, he is utterly wrong I am no better informed, 
perhaps, than many other stokers, and yet I don t remember 
ever having heard of an explosion which could not be ac- 
counted for, if the parties ‘ interested” would only speak 
out. Now, down here, we have the Steam Boiler Associa- 
tion, and Mr. Fletcher never experiences any difficulty in 
giving a why or a ‘‘ wherefore” in every case submitted 
to him; and t being the case, it is evident to any think 
ing man that such explosions are preventible; conse: 
quently, that what they are shrouded in at the time of an 
explosion is not mystery by a long chalk. 

fore than that, it is shown by the officers of the Asrocia- 
tion, and by the builers they look after, that there is no 
mystery in the matter, and 
oniy things neces tokeep a boiler in long life. 

If“ FP. M.” will get hold of the reports of this Association 
he will find everything very clearly accounted for ; and he 
ought to know tbat a coroner's inquest is scarcely the place 
in which to find light thrown on a subject, constituted as 
some of these assemblies are. F. M.” has not asked for 
any information on the subject, but in case he should, I 
would ask him to canvass among the shops here for the 
opinions of stokers and engineers. I am sure he would 
think twice after that before he thought ef asking you for 
more room, and to be put in big type. 

I can't say I've studied the growth of steam over a fire; 
and perhaps “Mr F. M“ is right in what he says about that. 
I have heard before that perhaps gas from the exterior 
could penetrate the boiler shell, and give fits to its con- 
tents ; this I should imagine could be done by subjecting 
it to a terrific pressure; but as this is not done in daily 
practice, I fancy that any gas which may penetrate to the 
outside of a boiler is rapidly driven away again, up aloft, or 
drawn by draught under the bars, through the fire, and 
turned into the air as something else. But, there, I'm almos 
getting as—as shrouded in mystery as F. M,“ who takes 
longer in working toa point than did another F. M.“ 
“ The Duke;” and therefore I will leave off, as my turn“ 
at stoking begins shortly. And Tm only repeating what my 
mate and the other shiſt say, when I express to you the 
hope that the next correspondent who lays hold of a boiler 
for a subject will be careful what he is about, and not sub 
ject himself to a blow up,” though, mayhap, he might 
see a flash of lightning ” during the operation, 


H. REYXoLDs, 
Manchester, October 7, 1865. 


{Our correspondent will observe that we have struck out 
a considerabie portion of his letter, including the per- 
sonal” matter. Such cannot be allowed entry into our 
columns ; and has never yet advanced a discussion one step 
in the right direction.— Ep. E. M.] 


BOOKS ON TURNING. 

Sir,—Allow me to express the gratification I have 
derived from perusing the list of Books on Turning,” by 
H. H.” in your paper of Oct. 6th, a list I have long sought 
for in vain. I heartily wih that some competent person 
would take the hint dropped hy H. H.,“ and compile a work 
on Turning “worthy of being reckoned as the continuas- 
tion of Holtzapffel’s great work.’ It is a reproach tota count: y 
like England where the mechanical arts have attained un- 
rivalled perfection, that at the present time we are 
positively without a good Euglish book on plain and fancy 
turning. From my knowledge of the Eoglish works ou 
turning, Iam able fully to endorse the strictures which 
“H.H.” makes regarding most of them. Some of the 
French works are far superior to anything published inthis 
country, but it is evident that the language in which they 
are written will be an effectual barrier to their gencral use 
in England. 

I sincerely hope that smong your numerous and talented 
contributors there may be some gentlemen able and willing 
to compile a work on turniug, such as Charles Ho. tzapffel 
would have written had his valuable life been spared. Per- 
haps‘ H. H.” himself would undertake the task, but by 
whomsoever undertaken it should be regarded as a labour 
of ove. 

A book worthy of the subject would be hailed with delight 
by thousands of turners, and especially so by B. H. 

P.8, Wili “ H. H.” kfndìy furnish me witn the price of 
Captain James Ash's work on turuing, numbered 26 in the 
list, and also the address of L. Booth, the publisher, 


ECCENTRIC CHUCK, 

Sir,—I dserve that some o your correspondent amateurs 
want to make an eccentric chuck, Some years ago when 
making amateurs apparatus I made an improved chick 
r an oval or eccentric one, 


at care aud attention are the 
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A tracing of the drawing of this chuck I will present to 

any mechanical amateur, or you may insert it in your 

magazine if you think it worth your while, wi Hin 
M. Mon. 


[We shall feel greatly obliged if our correspondent will 
forward the tracing tous,—Ep. E. M.] 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


SAWI Trw5ex.—Where can I, in London, or close to jt, 
see a machine for sawing timber driven by horse-power }— 
M. WItiiays. 

¥urorric Lionr.— Will any one tell me how I can get a 
steady light of this character ?—MILLWALL. 

Or GiLDixo.— Wanted to know, the best method of 
oil glding on wood and iron.—J. 8, G. 

Buiackinc Snget Tin.—How can I best bronze or var- 
nish sheet tin black so it wont rub off?—Y, V. B. 

LATHE FOR NAILS. — Wanted: a description of a lathe 
for making small screw nails for iron ? - MICANMIO. 

Fiurs.—I want to make a zinc pan 18 inches deep, 8 feet 

over at top, 8 inches at bottom, to be made in three pieces— 
wanted, the rule for cutting it.—Hawp CRHISEI. 
} SPoiLIna TooLs.—How is it that, when repairing cast- 
steel tools, if heated above a dull red heat, they are spoilt, 
though they have previously been exposed to almost a melt- 
ing heat?—H C. 

OIL FoR CLocks.— Which is the best, and how is it re- 
fined ?—B. FEATHER, 

CoiLs, &c.—The best place to buy copper wire. also the 
silk used in coustructing electrical machines? What con- 
ditions must be observed in covering the wire, and why it 
must be covered? Must secondary coils as well as pri- 
mary ones be covered? This fer a guide in constructing a 
covering machine.—T, PARKER. 

PERSPECTIVE.—The best method of finding the point of 
sight and the perspective plane, or planeof delineation in 

pective, and also the best position for the point of sight 
on the drawing ?—A Sus, 

“ SPIRITUAL ’? Mecnamics.—J. B. (Glasgow), wishes in- 
formation respecting the modus operands of the so-called 
spirit-rappers. including the Davenports and Mr. Home. 
He thioss a diffasion of knowledge on this subject would 
tend to good. 

Macyresium.—Can any one tell me of a book on mag- 
nesium, its nature, properties, and appliances ?—T. Hol- 
ROYD. 

WATER Powsr.—Can any one inform me by what me 
chanical means 2 fall of water, seven feet, running at- 
fifteen gallons per minute, can be made to raise a column of 
yar in a §-inch pipe to a height of twenty yards? 

ED. 

FRICTION GuaRinc.—Can any one inform me of a good 
plan of friction gear to wind both ways with engine running 
—the gear to be put in and out as required 7—0. E. A. 
(Sheffield). 

[We think a Glasgow firm supplies this on their own 
cls OR and Company, we think, but are not 
sure, 

Puur. —The cheapest way of making a force pump for an 
ordinary-sised garden engine—length of stroke and diame- 
ters of cylinder aod valve—C. R Fron. 

Density or EartH.—Can any one give me the formula 
for finding the mean density of the earth by means of the 
number of vibrations which a pendulum makes in a given 
time, —W. H. E. Rrowarps, (alias Round Head). 

{Here let me thank Mr. Parkinson for his kind offer. 
Mr. Hart, of Edinburgh, has kindly supplied my wants. 

Bre.tinc.—Where cau I get machine belting 1 ioch 
wide that will remain flexible, and the cost ?—PS8UMATI C. 

Sorxw THReipvs.—Is there any difference as to power in 
screws of one thread only, and those of same diameter and 
pitch, but with two or more threads ?—Tyrro. 

FaLiive Foros.—A steam hammer weighing 5 cwt, falls 
through 20 inches its own weight ; what is the amount of 
force or weight impacted on the object operated on, and 
FEN amount of dead weight pressure would do the same ?— 


NarLs.—Who makes machines for making iron wire 
nai's, such as made and used on the Continent ?—R. O. 

Mrcrosoops Lsxs.—Will any of your readers inform me 
aed * lens are ground, polished, and centered ? 


Speccium.—I have a 4 inch Gregorian 1 whose 
figure I fear I injured by 7 to polish it in a com- 
mon turner's lathe. Its focal length is about 23 inches, 
with its ordinary little speculam. Can you guide me toa 
La ar gies who could restore its figure and polish ? 


. B. G. 

I should be extremely obliged if your correspondent ‘‘ H. 
H.” would inform me through the mellan of your valu- 
able paper, the price of the two volumes and atlas of Ber- 
geron’s Manuel de Tourneur,” and also what English book- 
seller would supply it ?—J.P. 


PENDULUM, 


Sir,—In No, 26, J. Newton” enquires what keeps the 
pendulum of an electric clock in motion. In answer to 
which, I wish to say that the pendulum bob being made of 
a reel of insulated copper wire, and the electricity in 
going through it, it forms an electro-magnet, which is 
attracted by the permanent bar magnets, which are placed 
with their similar poles to each other; but a little before 
the pendulum gets to the end of its stroke, the circuit is 
broken, and the magnetism of the bob is gone, and the 
pendulum falls by its own weight. After it has passed the 
centre of gravity, the circuit is made, and is again at- 
N by the magnets in the tube, and set at liberty, as 

ore. 

Can any reader inform me how the tips of bagatelle cues 
are put on, and what they are made of ? 

J. W. Mook 


THE ENGLISH MFOHANIC. 


POWER OF STEAM. 

Sir, —Will you kindly inform me what will be the relative 
power steam will have upon the various forms of. piston 
surface annexed? They will be pashed forward in the 
cylinder with varying degrees of force proportionate to the 
effective area—not superficial extent—offered to the power 
of the steam ; but according to what mechanical law or rule 
can the force of steam upon a convex or concave surface, 
for instance, be resolved and compared with its force upon 
a plain flat surface? 


Pressure in every case considered from below. 


Taking the upward pressure on a to be the most powerful, 
and giving it 10 as a standerd. in what order would you 
arrange them with corresponding numbers? From this I 
wish to gain the principle. 

If steam of equal densities be placed above and be- 
low E and F, will the pressure on the sides m, n, or m” 
affect the downward force acting on q, g. J. B. M. 


PRE3SURE ON BOILER, 


Sir,—In answer to R. B. Mellor,” I beg to t 
the following formula, as given by W. Fairbairn, Ra. — 
Where O = Thickness of plate. 
DP D = Diameter in inches, 
C=— P = Pressure in pounds. 
T == Tenacity on strength of ri- 
velted joints. 

The working pressure of your boiler being 801lbs. to the 
square inch, the bursting pressure should be 400, then 
400 x 12, and divided by 2 x 84, 000, the strength of riveted 
joints would stand thus: 

12 x 400 = 4900 


34, 
giving 07 inches as bursting k 
convey the information required S 


— 


BORING AND TURNING CYLINDERS. 


Sir,—In avswer to “J. H. J's” inquiry how to bore 
small brass cylinders ; turn a brass chuck to fit the hole 
already bored out in the cylinder ; set it on the chuck about 
1-32in., then tin the chuck and the end of the cylinder, 
and apply heat to them till they are soldered. Then you 
can bere and turn the cylinder with one chucking—thus :— 


Hoping this will 
ASPIBANT, 


“zopuyy4o 303 epeqg 


(A is the screw mandril; B, the cylinder, and C, the 
ebuck.) 


8-16in. thick, and diameter 
yin. The shank may be of any length of steel. The 
bit must ed on each side with wood, with two screws 
to hold the wood while being turned the sise of 
the bit. Turn the cylinder out to hit poi at of og hit. 
LENI. UCR. 


The boring bit must be fi 


of holes 


Ocroser 20, 1866, 


PISTON VELOOITT. 

Sir,—-According to Bourne, the speed of a piston in- 
creases ag the cube root of the length of the stroke. Sap- 
posing a piston, 16in. dia, 2 feet Gin. stroke, working at 
20lbs. pressure per square inch, to maintain a velocity of 
220 feet per minute; then, by increasing the length of 
stroke to 5 feet ( „ diameter of piston, and load, re- 
maining the same), we get by the above rule 277 feet per 
minute as the increased velocity, due to increased leagth 
of stroke, for /- = 1'857, and 5 = 1°71, and 1:71— 
1:357 = 1°26 x 220 feet == 277 feet. 

But if J. T. M.“ reduces the n to Sin. diameter, or 
only } the former area (instead of g. ashe erroneously sup- 
pas ; then (velocity beiug directly as the pressure, and 
nversely as the load) he must either increase the 
to four times the amount, or 80lbs. per square inch, to get 
the same quantity of work done, or reduce the load to one- 
fourth the amount, to maintain the increased velocity. 

Jauss Lorr (Engine Driver). 

P.8.—Bourne gives the velocities of ordinary engines at 
128 times the cube root of the stroke in feet; but I have 
eae of an engine two feet stroke working 240 feet per 

ute. 


GAS PURIFIER. 
Sir,—In answer to “Vesta,” his gas purifiers having too 
the dip and syphon of the inlet pipe betwixt the purifere 
e aip syphon of the pe 
and gas holder, and if these show no more dip than two 
inches, then he may come to the conclusion that the 
pipes are partly made up, and require a blast of steam 
driving through them to remove the tar, &c. ; then pamp 
the syphon mentioned above, to make sure, and ifthat does 
not eradicate the evil, apply again through the columns of 
Tur Exciise MronAmo. Tuomas JACKSON. 


FALLING BODIES. 


i Pirr the Mron 98 gravity on sh eee masss 
s in proportion to the density or specific ty of such 
masses (which I do not dispute), how comes it thar a guinea, 
and a feather, the former being, say, 500 times the specific 
gravity of the latter, let fall from the top of an exhausted 
receiver, both reach the bottom in the same time? The 
guinea impelled, or attracted by, say, 500 times the 
force acting ‘on the feather !—ought not its velocity to be 
proportionately increased? An explanation from some of 
your philosophical readers would greatly oblige J. L. 


LATHE CENTRES. g 
Sir, —I think there must be 
some mistake in givea— 
70°, 80°, and 80° — for lathe cer- 
tres, 45° being rather the best 
1 0 alae ao about 
is very any one 
in practice must know that a 
very leng ta centre is con- 
stantly bo into the work, 
and making it untrue. I beg 
to offer a sketch of the best 
working centre. This angie 
will bear a great weight, with- 
out d ing the centre in the 
work, All centres in wort to 

be turned should be drilled 

to keep the work true. It 
very o thought that a long 
tapered centre carries the 
weight best in turning lathes ; 
and so it would, if the work 

did not turn on it. 

To harden centres: make the 
tapered part a very dark red 
heat, and cool it in clean 


water. 

Taking tho cold chill off 
water ca many tools 
from splitting, and breaking 
when being hardened. 

KILMARNOOK, 


COPPER WIRE. 

Sir,—I certainly am surprised to see a note from Mr. G. 
Taylor upon this subject in your last issues and in reply to 
him; I have had the naked wire by a very delicate 
pinion gauge, which, by calculation shows the wire to be of 
the diameter of about -005 of an inch. The guage by 
which the number 35 is arrived at is the B.W. gauge. 

As to Mr. Scrace being a friend of mine, I desire 
inform G. T.” that I never yet saw Mr. Scrace in my life. 
He is to me as much ofa friend as the tailor or 
who undertakes to supply me with a good article ata rea- 
sonable price, and it was the desire to enable others to get 
similarly served that induced me ever to give Mr. Scrace’a 
name, ; 

Now let me inte “G.T.” a little. May I enquire 
where he gets his data for the length and weights of copper 
wire. Mr, W.H. Preece(no mean authority on such matters), 
in his tables, gives No. 35 copper wire, diameter == -005 
inches, weight of one mile=40 . Therefore, I would Hke 
to know how G. T. finds that 11b. of No. 35 only mea- 
sures 1,500 yards? Perhaps G. T. would like to know how I 
found about one mile inthe pound. It was this :— 

I weighed one ounce exactly, and on stretching it out, and 
measuring, I found about 108 yardsin an ounce. I may 
mention the apt ‘se agent of Messrs. Silver and Oo. 
quoted me No. 36 -covered wire at the same price, 
—12s, 6d. per Ib. 

Now, if G. T. wishes to split hairs with me, let him gay 
so, and I shall then be compelled again to trespass upon. 
the patience of the Editor, if he will permit it; but I cannot 
see the Fee of, bagging about a point which G. T. might 
have decided for himself by simple experiment, or by 
consulting the tables of any recognised authority upon 
electrical matters, T. F, WItLLtaMs, 


OcroBer 20. 1865. 


THE ENGLISH MECHANIC. 
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LAP AND LEAD. 

Str.—In answer to Eoeentric,“ the following y 
prove useful :— Let him draw a centre line A, C, 
across the sheave, through both centres; set off B, 
D, el and equal to the lap lead of the slide valve 
(called the lever advance) from centre G, with radius 
equal to the throw of the valve; deseribe a radius cutting 
D, B, in I ; draw a straight line from centre G, through T 
to the circumference F ; set G, I. F, at right angles to the 
crank, The line d, I, F—the angular advance of sheave. 


oe 


The following is a rule to find the lap and lead of 


° T =L + 2W. 
Newcastle, Oct, 1865. 


HARDENING DRILLS. 
reply to A Watchmaker,” (No. 26), I beg to inform 


Jas, MoRBISoN, 
t 


In 
him of the method I adopt in hardening 
tempered steel. Itake alighted candle and hold the point 
of the drill in the flame until it is a dull red, and then dip 
it into the melted tallow. Care must be taken not to bend 
the drill in dipping. I find this method very successtu] for 
cutting an g hard, using turpentine to the drill instead 
of oil. Perhaps A Watchmaker’ is not aware that as much 
depends upon the form of the drill as the tempering of it, 
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When the article is very hard, the hole should be begun 
with the drill, formed as in No. 1; then after it is entered 
the face as in No 2, and then as in No. 3; when with a good 
chisel face it will cut its way beautifully. 

Jom MoKur. 


äi wü PORTEE EE 
r, —=* W. G. P.”—To cut the screw in the Wviding 
wheel. of an eccentric chuck :— 

Divide the same with the number of teeth required ; then 
take a small cold chisel ground to the form of the 
V thread of your tangent screw ; then. with two or three 


blows of a light hammer, drive the chisel into each m, 


then mill it up with a screw hob in the lathe. 
Wa. Mom. 


Sir,—In reply to ae Gen 17 the fdlowing 

„In reply to J. Buaney,” Is e’ ring :— 
In half gallon of mineral naphtha, dissolve two ounces India- 
rubber. When the rubber fs dissolved add more than 
twice the quantity of shellac than naphtha ; then put the 
whole in an iron vessel, apply heat, and stir till mixed. 
Then pour out on slab to pach and cat in pieces, This 
glue is to be melted like common glue, and applied with 
a brash, When dry, it is perfectly insoluble, besides being 
elastic. F. H. CoLLINS. 


Ir the light emitted from a heated platinum wire 
be examined by means of a prism, it will be fouud 
that as the heat increases in intensity, so the various 
colours of the spectrum are emitted until it reaches 
a white heat,.when all the colours will be found to 
be correctly and simultaneously displayed. l 

Tus mineral statistics for last year show that 
the quantity of coal produced from 3 268 collieries 
amounted to 92,787,873 tohs, which is valued at the 
pit’s mouth at £23,176,968. Of this the foreign ex- 
porte were 8,500,000 tons, an increase of 500,000 tons 
in comparison with the returns of 1863. 

Tue Liverpool Corporation, under the powers of 
a new CC of 
lectures on art and science, to which the public will 
be admitted gratia, | 
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WELDLESS TYRES, CIRCULAR ROLLING, 
AND BAILWAY WHEELS.“ 


In this paper an account is given of the mode of 
making tyre hoops for railway wheels prior to the 
invention of weldless tyres, and that such mode 
consisted in bending a straight tyre bar into a 
hooped form, the ends of the bar having been pre- 
viously prepared if the weld to be made were any 
other ‚than a butt weld, and then in uniting 
the ends together by welding in one of the methods 
known as the “scarf” weld, or the ‘‘double V,” or 
the bird's mouth,” or the single V” weld, that 
each one of these welds required the operation to 
be performed when the tyre was removed from the 
fire, and that they were all of them objectionable. 
The writer believed the butt to be the best weld of 
all, but that nevertheless even this best of welds was 
from the risk of unsoundness a source of danger. 
He then briefly describes the process of ‘‘ blocking” 
the welded tyres for the purpose of stretching them 
to uniform sizes, and also with the view of ascer- 
taining the soundness of the weld, and then alludes 
to the operation of shrinking the tyre on to the 
wheel centre, either preceded or not by a boring 
process, and then creak of the fastening on of the 
tyre, and of the completion of the wheel by the turn- 
ing of the exterior of that tyre. 

A description follows of the mode in which in the 
year 1844 Mr. Bramwell proposed to make tyres 
without a joint weld, now known as weldless 
tyres.” This mode consisted in winding a long bar 
of iron into a helical coil of very nearly the size 
and shape of the required finished tyre hoop, and 
then in placing this coil in a circular furnace having 
an opening or ‘‘ gash” of the form of a sector of a 
circle when seen. on plan, such sector subtending 
about 60 deg. or 90 deg., and having placed within 
it a quick-going mechanical hammer, poa with 
tools of nearly the shape of the finished tyre, and 
adapted to operate on that portion of the hoop that 
lay out of the furnace and in the sector. By this 
means the writer proposed to weld the whole circum- 
ference of the coil by bringing welding hot portions 
successively out of the interior of the furnace into 
the sector-sha ‘ gash.” He proposed to finish 
off the ring forging thus made by meang of the cir- 
cular or rolling machine which had been invented by 
Mr. Bodmer in the year 1839, by which the con- 
tinuous rolling of a ring could be effected. Mr. 
Bodmer, he said, did not propose to make a weldless 
ring, but, on tne contrary, intended to make that 
ring by welding together the ends of the bar, and 
that,the object of his invention was to finish tyres by 
rolling instead of by turning them in a latbe. Tho 
writer then states that, although between the years 
1844 and 1845 some few persons brought forward 
Proposes for meking weldless tyres, nothing 

y was done, as far as the writer knows, in the 

way of manufacturing ; that in the latter 
r proposed the subject to Mr. William 
Rotherhars, who commenced to make weldless tyres 
in the year 1860; that prior to this, viz., about the 
135 1856, the manufacture of such tyres was begun 
Jackson, Petin, and Gaudet, in France; that 

r. Owen, and the limited company who have 
succeeded him, have carried out the making of weld- 


ear the 


extent, using machinery | 
nearly the whole of w ch hasba deeigned by the 


a steam hammer, end by the action of the top 
upon it welling ft into a block of about half the 
diameter, and twice the thickness of the finished 
tyre; the removal of this block to a circular rollin 
machine on Bodmer's principie, but combined wi 
in power of such character as to be capable 
of rolling out the tyre to its proper decreased thick - 
ness and increased diameter. 

The writer then goes on to show that not only is 
the manufacture of weldlese hoops completed by cir- 
cular rolling one that insures soundness and sata, 
but that also in consequence of dispensing with the 
crop ends,” and of passing backw and for- 
wards of the bar being rolled, both of which accom- 
pany, and are drawbacks to ordinary rolling ; such 
manufacture of weldless hoops is really an economi- 
cal mode, and might be eee op ed for 
the manufacture of all heavy straight , Tails, and 
Pau The 11 85 Een alludes to the by Eee of 
steel tyres © ous processes used pp, 
Bessemer, s, and Owen, and points out how 


* Read by I. J. Bramwell, C.E., before the British In- 


stitution. 


wen, of 


beneficial the use of weldless rings would be for 
boiler work, as they would dispense with the longi- 
tudinal seams which are the source of weakness in 
boilers. He next describes the improvement in 
manufacturing solid wrough-iron wheel centres in- 
vented by M. Arbel, of France, and practised by 
the Owen’s Company (Limited), which consists in 
putting together the various parts forming the rim, 
spokes, and boss, and heating the same in a furnace 
from which they are removed intoa die, where, by 
the action of a powerful hammer, having, when its 
moving parts are fitted so as to make the centres of 
engine wheels, a weight of more than 25 tons, and a 
maximum drop of 6 feet. A common kind of wheel 
centre in very general use, wherein wrought spokes 
are combined with a cast-iron bess, is next described, 
and the objection to this mode pointed out; he then 
states the say Spb ran R a. one of Bel- 
gium, as practised by the Owen's Company, 
which the advantage of a wrought boes can be on, 
tained at a rate as economical as that of a cast-iron 
boss, and shows that is dene by enveloping cold or 
moderately heated wrought-iron spokes in the 
highly plastic halves of a welding hot wrought boss, 
by ee the spokes are firmly embraced and held 
ast. 


THE SOUTH STAFFORDSHIRE AND 
WORCESTERSHIRE COAL-FIELDS. 


The first public lecture in connection with the 
recent meeting of the British Association was 
delivered; by Mr. Jukes, on the subject of the pro- 
bable extent of the coal measures beneath the red 
rocks of the Midland Counties. Mr. Jukes, after 
giving a history of the South Staffordshire and Wor- 
cestershire -fields, and showing from the rapid 
consumption of fuel that new and more difficult 
ground would have to be opened, proceeded to 
notice some of the difficulties in the way of satis- 
factorily reaching the untouched strata. Should 
additional coal be found in Staffordshire and its 
vicinity, it would have to be sought beneath the red 
sandstone, which careful surveys proved to exist to 
a considerable extent, and the practical problem for 
solution was under which part of the red sandstone 
did coal measures, with workable coals, exist. How 
thick was that new, red covering in those parts? and 
did the permian rocks also occur between the sand- 
stone and the coal? were most important questions, 
and difficult to answer, The problem was one which 
might fairly be put before her Majesty's geological 
survey, under Sir R. I. Murchison, with the expec- 
tation that some approximation to its solution would 
be authoritatively stated. As regarded the thickness 
of the red sandstone, it was probable that such of 
the two sub-groups into which it was divisible 
attained a maximum thickness of 1,000 or 1,500 feet, 
though it was doubtful whether they ever both had 
that maximum at any one locality. In sinking for 
coal, then, anywhere in the red marl, it would be 
only prudent to allow 600 yards, or 1,800 feet, for 
the thickness of the sandstone, and three or four 
hundred yards additional for 000 permian rock, 
A possible thickness, then, of 1,000 yards, would 
have to before arriving at that point at 
which the eccurvemce of coal measures would be 
3 if did occur, a still further depth of 

„ or ards, might have tu be reached 
before a workable bed of coal could be found. 
At the Duke of Newcastle's pits, near Worksop, after 
piercing the permians they sank 1,280 feet before 


5 workable coal. Anyone intending 
or coal beneath the red rock must be pre- 


to 
bared to sink boldly 1,000 yards before he had a 


chance of meeting with the coal measure. It was 
quite possible that the red rock covering (taking 
trias and permian together) might have that thick- 
ness at any spot selected. There was then a chance, 
and only a chance, of the speculator finding himself 
in the coal measures with good beds of workable coal 
still beneath him. But there was only a chance of 
finding coal measures destitute of valuable beds, or 
of net finding any coal measures at all, but coming 
down into stone, grit, or carboniferous limestone, 
or some lower palleosoic rock, the coal measures 
having been removed by denudation before the red 
rocks were deposited. In such a hazardous specula- 
tion they could not parea individuals to 
engage. The work would either have to be under- 
taken by a combination of proprietors, or it would 
have to be undertaken at the expense of the nation. 
Mr. Jukes declared his opinion to be, that the 
national importance of determining the extent and 
position of the coal fields beneath the red rocks of 
the Midland counties was so vast that the explora- 
tion must be made at the national expense, with of 
course fair provision for ite repayment by those 
most imm benefited by it: 
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ad 
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WINTER'S ELECTRICAL MACHINE. 

In number 27, we expressed our determination to 
close our columns for the present to the subject of 
electricity, but the flood of letters which have come 
to hand has induced us tu keep open for a week or 
two longer. To satisfy a crowd of correspondents, 
who seem altogether to have forgotten that what they 
have asked for has been published at length, and to 
enlighten several on a few new points of interest, we 
give an illustration and description of the machine 
invented by Herr Carl Winter, of Vienna. It was 
first introduced into this country by Dr. R. M. Fer- 
guson, of Edinburgh, in 1857. The Doctor had seen 
one in Vienna and different cities in Germany before 
he had one made. The largest he saw was in the 
Vienna Polytechaic School; it had a plate 5 feet in 
diameter which gave off sparks 4 feet long. How- 
ever, a very good eize isa 
2 feet plate. At first the 
pillars were made of glass, 
but Mr. Varley, of Lon- 
don, made his large sized 
one of vulcanite, and found 
the insulation improved. 
The machine is essentially 
a plete friction machine, 
and with a 2 feet plate will 
give 11 inch sparks. II 
made in the ordinary way 
such a machine would be 
considered very successful 
if it gave, in the most 
favourable circumstances, 
a spark of 5 or at most 6 
inches. All who have had 
to do with electrical ma- 
chines know how extremely 
difficult it is, even with the 
requisite means of drying, 
to keep them in a atate 
favourable to ready action 
for any length of time; 
though Winter's machine he 
left in a room for months 
where, during that time, 
there has been no fire, yet 
by the first turn of the 
plate it will give sparks 10 
inches long. The cause of 
this efficiency may princi- 
pally be attributed to tho 
rubbers heemploys, the per- 
fection of insulation, and to 
the contrivance for length- 
ening the spark. The ac- 
companying illustration re- 
presenta one of these 
instruments. It will be 
seen that the plate is fixed 
into an axle which revolves 
in two upright supports. 
One of these in which the 
shorter wooden end of the 
axle revolves is made of 
glass, and the other, in 
which the longer glass end 
of the axle revolves, is of 
wood. Thus the electricity 
formed upon the plate can- 
not reach the ground on 
either side, for on the one 
side the insulating glass 
pillar, and on the other the 
insulating glass axle, pre- 
vents it. The friction, as 
usual, is caused by pressing 
on the plate of glass a flat 
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small rings which are seen projecting upon the plate 
fit inte one of these by means of a T-shaped piece 
of brass. They are made of wood, and have a 
groove cut in them on the side turned towards the 
late, into which a row of fine pin points is fixed 
or collecting the electricity formed upon it. These 
points are connected with the prime conductor by 
means of a strip of tinfoil which lines the bottom 
of the groove. Two wings of oil silk, attached to 
the rubbers, stretch between them and these rings, 
so as to prevent the electricity from dispersing itself 
before reaching them. The opening in the top of 
the ball is made to receive the stalk of the wooden 
ring, which is seen surmounting it, and which 
forms the most peculiar feature of the instrument. 
The function performed by this remarkable append- 
age is to lengthen the sparks given by the machine. 
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elasticity, or in that it cannot be permanently 
punctured like gutta percha. To the left of the 
figure is the spark drawer, for receiving the sparks 
from the machine. The length of the spark is the 
test of the construction of a machine, and it would 
appear that in this respect Winter's holds first rank. 
Indeed, it is something quite novel in the history of 
electrical apparatus; concerning which, Mr. W. 
Hart, of No. 7, North College-street, Edinburgh, 
has expressed his willingness to answer correspon- 
dents by letter. 


TURNED, &c., WORKS IN IVORY. 
According to the nature of the work done in this 
useful and ornamental substance, so is the mode of 
polishing; and the remarks on the subject applicable 


to the tusks of the elephant and other animals apply 


also to vegetable ivory and 
bone, when applied to simi- 
lar uses. 

Plain surfaced turned 
works may be left so smooth 
from the tool as to require 
no polishing, and this point 
is always aimed at by a 
good workman, who will 
provide himself with the 
sharpest of tools. In polish- 
ing very fine glass or emery 
paper is first used, and the 
work is rendered still 
smoother by rubbing the 
faces of two pieces together; 
next, whiting and water, 
as thick as cream, is applied 
on wash leather, linen, or 
cotton rag, which should, 
moreover, be so thin that 
the fingers may readily feel 
and avoid the edges of the 
work to be left keen. Srdly. 
When the work hangs less 
to the rag than at first, it is 
washed with clean water on 
a rag, and finally, is rub- 
bed with a clean rag with 
a clean dry cloth until all 
the moisture is absorbed, 
and a very minute quan: 
tity of oil or tallow is put 
on with a rag to give 8 
gloss. Scarce any oil re- 
mains behind, and the ap- 
prehension that the ivory 
will absorb it and be thus 
disposed to turn yellow 
may be discarded; the 
quantity of oil used is very 
small, and its main object 
is 80 to lubricate the surface 
| that the rag may not bang 
a) | a and so wear rings or groove 
. marks. Putty powder is 
frequently used for polish - 
ing ivory work, but it 18 
not more suited for the work 
than is whiting, and is more 
expensive. 

The turned works con- 
sisting of many paits should 
be polished separately, as 
they are then more come- 
atable, and the whiting 
and water have not the 
chance of penetrating and 
clogging the joinings, aD 
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Ow tas r — so preventing their easy 
surface of leather covered WINTER'S ELECTRICAL MACHINE. separation. e best work- 
with an amalgam of mar- men frequently polish screw 
cury, zinc, and tin, which is put on with the aid It isa wooden ring, and may be from 32 to 3Gin. | threads, to ensure easy movement, and to mske 
of a little grease. The frame standing on the low | diameter, with a thin iron wire inside to form a | themlive longer without wearing loose. The practice 


glass support to the right of the figure is the wooden 
rubber frame, into the notches of which fit two flat 
pieces of wood covered in front or on the side nexfthe 
plate with leather, and a very little stuffing, and 
provided on the other side with springs, which, 
acting against the frame, keep the front surface uni- 
formly pressing against the plate. There is only 
one pair of rubbers, not two, as in ordinary machines, 
and this enables them to be placed at a greater dis- 
tance from the prime conductor of the machine. 
_ The brass ball on the tall glass support to the left 
is the prime conductor. For more perfect insulation 
this ball is fitted on tothe support by means of a 
trumpet-shaped opening made in it, thereby pre- 
venting the dispersion of electricity that would arise 
rom the sharp edge of a hole exactly large enough 
for the rod. There are three other openings in this 
Pall, one on each side, and one at the top. The two 


core, which also passes down the wooden stalk, 
and is in metallic connection with the brass ball or 
prime conductor. This ring can be removed at 
pleasure; when removed, it is an ordinary plate 
machine of the best construction. The sparks then 
are straight and thick, and not more than two or 
three inches long; whenever the ring is put on they 
are at once lengthened to 10 or 12 inches. It would 
seem that the electricity accumulates with great 
intensity on the thin wire which forms the core 
above noted, the wooden covering preventing dis- 


ea Dr. Ferguson tried different rings; he 
one of polished iron wire, and got Gin. sparks; 
covered with gutta percha he obtained 12in. sparks; 


puncturing the covering the length of spark fell to 
Gin. Other kinds of rings were tried, but none 
proved so as that described. This is probably 
owing to its semi-cenducting power, or superior 


is to be commended. Those turned works orna- 
mented with the eccentric chuck, revolving cutters, 
&c., also require to be cutwith very sharp tools, to 
save polishing. 
Irregular surfaces are generally polished with 8 
moderately hard nail brush, supplied with whiting 
and water, lightly applied in all directions, so as to 
netrate every interstice; after a period the work 
is brushed with plain water and a clean brush to 
remove every trace of whiting. The ivory ie dried 
wiping and dabbing with a clean rag, and is 
afterwards allowed to dry in the air, or at a 
distance from the fire. When dry, a gloes is given 
with a clean brush, on which a minute drop of oil 
is first applied. A 
It is better to do too little polishing at first, 
says Mr. Holtzappffel, “so as to need a repetition 
of the process, rather than, by injudicious activity, 
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to round and obliterate all the delicate points and 
edges of the works, upon the preservation of which 
their beauty mainly depends.” 

Superior flat work is accurately filed and scraped, 
then cleaned with fine glass paper, folded round a 
equare stick; afterwards with whiting placed ona 
flat square stick used as a file. This naked polisher 
produces a more exact and better defined edge than 
when covered with cloth. Common filed and carved 
works are finished, first, with Trent sand and water 
on a flannel or brush; 2nd, scraped Flanders brick 
similarly applied; and 3rd, a wet rag with pow- 
dered chalk, which soon rules down smooth. Razors 
and knife handles are finished sometimes by shaving 
or scraping, or by buffing them on the wheel; some 
prefer the following methods :—(1.) common razor 
handles are first sawn out and filed, then scraped 
with the shaving blade: two razor handles or scales 
are then held at the one end ina pair of clamps in 
tlie vice, and rubbed lengthways, first with chalk and 
water on felt or cloth, and then with whiting and 
water for the finish. (2.) In the case of best razor 
handles, two scales are slightly rivetted together 
and buffed—first, on a buff wheel fed with Trent 
sand; next, buffed with rottenstone; and lastly, 
they are polished with the naked hand and rotten- 
stone. ther workers omit the rottenstone, which 
requires oil, using chalk and whiting, which require 
© y water. /3.) Umbrella and parasol handles, 
and many similar pieces are polished, first, with 
sand, and then with whiting, on cloth wheels (several 
circles of cloth or felt clamped between two discs of 
wood); the cloth projecting about an inch around 
the margin to make a soft elastic edge. 

With these simple means is produced the beautiful 
polish on ivory surfaces. 


CHEMICAL AND MECHANICAL OIL- 
TEST 


(Concluded from page 27.) 

Fish oils may also be detected by passing chlo- 
rine gas through suspected oil, whereupon a black 
coloration ensues. Mr. Tomlinson determines the 
quality of some oils by letting a drop fall froma 
chemically clean glass rod held just above the sur- 
face of a glass vessel 5 perfectly clean and 
undisturbed water. The iar form and general 
Appearance of the drop indicates very distinctly the 
nature and quality of the oil. This precess enables 
one not only to detect common adulterations, such 
as of olive oil, for instance, with poppy or sesame 
oil, but even to distinguish the respective oleines of 
beef tallow and mutton tallow. Engravings of the 
appearance of drops of various oils, and other par- 
ticulars, are to be found in the paper read by Mr. 
Tomlinson before the Society of Arts, and published 
in their Journal, Vol. XII., 1863-64, page 246. 

There are several varieties of mechanical tests 
for lubricants. M' Naught's oil-test has had the 
longest reputation. This well-known contrivance 
consists essentially of two revolving discs, between 
which the lubricant is introduced. The centre of 
the upper disc rests upon a pivot in the centre of 
the lower one, the latter being driven by a cord- 
pulley on ita spindle. The film of the oil to be tested 
is interposed, and, as the upper disc is carried round 
by reason of the tenacity of the oil on the lower 
revolving one, it presses, by means of a pin, upon 
the end of a lever in connection with a steelyard 
lever carrying an adjustable weight. The ten- 
acity of the oil, or, in other words, the want of 
lubricating ualities, is thus indicated and measured 
by the weight which the pressure of the pin of the 
upper disc will mise on the steelyard. The oil-test 
of Desbordes, of Paris, is identically the same. Hirn's 
oil-test is also similar in principle to M‘Naught'’s— 
a hcllow revolving drum taking the place of the 
lower disc, whilst the upper one is represented by 
a bearing resting freely on the drum, and carrying a 
long steelyard, to the one end of which a scale- 
pan is bung, whilst to the other a weight is attached 
as counterbalance. The oil is introduced between 
the bearing and the drum ly allowing the lower 
part of the latter to revolve io a vessel containing 
the lubricant, and its tenacity is measured by the 
weight that is required to counteract the raising of 
the scale-end of the steelyard, caused by the friction 
of the drum upon the bearing whilst revolving in 
the opposite direction. The heat created by the 
friction is estimated by one thermometer, which 
measures the temperature of water injected into 
the hollow drum, and also by another thermometer 
placed in a suitable part of the bearing. The speed 
of working is likewise determined by a little con- 
trivance, and the combined results indicate, with 
considerable accuracy, the nature and value of the 
hubricant. The chief objection against it is the con- 
siderable oscillation of the steelyard. Waltjeii’s oil- 


test is constructed on the same principle as Hirn’s, 
but is so complicated as to require three or four 
woodcuts to describe it properly. It is used a good 
deal in Germany. 

Sinclair's oil-test is simple and cheap. A short 
horizontal spindle has end journals carefully turned 
upon it, to un in brass bearings fixed in the tops of 
two brack:ts or pedestals. The central portion 
of this spindle is increased in thickness, and is 
turned with a spiral groove to receive a length of 
3-16ths of 4 inch gut or cord. One end of this cord 
is looped on a pin in the spindle, whilst to the 
opposite end a weight is hung. The shaft carries 
at one end a fly-wheel to give it impetus when in 
motion. The oil to be tried is laid on the two 


journals, the weight is wound up, and then allowed 


to descend freely, the cord of course falling off the 
pin when run off. The quality of the oil is deter- 
mined by the length of time the shaft revolves, 
which is easily ascertained by a seconds watch. 
Thomas’s oil-test is very much the same, a disc 
taking the place of the barrel of the spindle and 
giving sufficient impetus to enable the fly-wheel to 
be dispensed with. 

Nasmyth’s oil-test determines the quality of a lubri- 
cant by finding how long the oil takes to flow down 
an inclined plane. A plate of iron, six feet long, 
provided with a number of longitudinal grooves of 

ual size, is placed so that one end is an inch 
higher than the other. Equal samples of each of 
the oils to be compared are then poured simul- 
taneously into the upper end of these grooves, and 
are then left to flow towards the lower end. Some 
oils which for the firat two or three days appear to 
be most fluid and make the furthest progress begin 
to thicken, and are then passed by the better oils, 
some of which continue the race eight or ten days. 
In Mr. Nasmyth’s trials, for instance, linseed oil 
flowed most freely for one day, but stopped within 
18 inches of the top, whereas sperm oil flowed nine 
days to within two inches of the bottom. C. O. P. 


PHOTOGRAPHY. 

TRANSFERRING PHOTOGRAPHS TO METAL FOR 
PRIxTIxG.— Same months since we called attention 
to some very promising experiments in this direction, 
conducted by Mr. Woodbury, of Manchester. These 
have resulted in a process recently patented, which 
is likely to assume a very important position in the 
arts. Mr. Fox Talbot has the merit of first pointing 
out the facts upon which it is based. This gentle- 
man, to whom photographers too often forget how 
much they owe, discovered in connection with one 
of his photo-engraving processes that gelatine when 
dissolved in hot water, if mixed with bichromate of 
potash or ammonia, dried and exposed to the action 
of light, would become insoluble. A result due to 
the decomposition of the alkaline bichromate and 
the liberation of chromic acid. It will at once, 
therefore, be seen that a coat of the bichromated 
gelatine on a glass or metal plate placed under a 
negative and exposed to light, would, when subjected 
to the action of hot water, be dissolved away in some 
parts, and in other parts unsffected, thus producing 
a photographic positive in relief. Acting on these 
facts, Mr. Woodbury takes the image in relief so 
produced, and either by mechanical pressure with 
some soft metal, such as type metal, or by the usual 
process of electrotyping, produces an intaglio impres- 
sion therefrom. A properly prepared ink, formed 
with gelatine and some black or other coloured pig- 
ment, is then passed over the plate, with which the 
impression is filled up even to the surface. Of course 
the gradations of relief in the bichromatic gelatine 
print, form gradations of depth ia the metal intaglio, 
in which again the ink, being transparent, forms 
gradations of blackness proportioned to its varying 
thicknesses. 


A New DEVELOPER.—A very valuable suggestion 
emanating from Mr. Carey Lea, has brought forward 
a new and superior developer, the best formula for 
which, perhaps, is one given by a clerical correspon- 
dent writing to the British Journal of Photography, 
who gays: — Dissolve ten grains of Nelson's gela- 
tine in an ounce of Beaufoy's acetic acid (that at 10d. 
per Ib.). Make your new developer of the strength 
you are accustomed to use—of course without any 
acid; and to each ounce of it add one drachm of the 
gelatinised acetic acid. You will be pleased with the 
result, and with ita cleanliness and ease of prepara- 
tion.” This developer will be found to bring out the 
images with unusual vigour and brilliancy, and may 
be retained on the plate for a long time without“ fog- 
ging.” Where from unavoidable difficulties under- 
exposure has arisen, this quality alone will render jt 
invalaable. 


PROGRESS OF INVENTION, 


STERROMETAL.—This important alloy possesses 
some valuable properties which make it well de- 
serving of attention. It may, in many cases, be 
substituted for bronze, iron, or steel, with great 
advantage, and is likely to prove valuable to the 
makers of various kinds of instruments and ma- 
chinery. It is formed by fusing together from 55 to 
57 per cent. copper, from 40 to 42 per cent. zine, 1°8 
per cent. iron, and from 0°15 to 0˙8 per cent. tin. 

he colour of this compound is very similar to that 
of gold. The cast metal is rendered malleable and 
ductile by hammering or pressure, at a red heat—a 
higher heat would produce brittleness, and a lower 
would injure the texture. The tenacity of the cast 
metal is equal to the support of 42:29 kilogrammes 
the square millimetre; of the malleable, to the sup- 
port of 53°99 kilos.; and of the ductile, to the support 
of 59°72 kilos. It takes a fine polish. 


Buack PHospHoRvs.—lIlitherto we have been 
accustomed to consider white as the colour of per- 
fectly pure phosphorus, or red when the phosphorus 
is in the amorphous state. There is now, however, 

ood reasons to believe that its normal colour is 

lack. Long ago, Thenard obtained black phos- 
phorus; but the process he used was more or less 
uncertain, and it was never repeated with success by 
other chemists. M. Blondlot has, however, dis- 
covered an infallible process for obtaining black 
phosphor: He purifies phosphorus of the ordinary 

ind by repeated distillations, in a sand-bath and in 
a current of hydrogen ; the yellow or impure portion, 
which is volatile—and therefore not separable by 
. ed into red amorphous phos- 
phorus, which is fixed, by exposure for several days 
to insolation, previous to each repetition of the process 
of distillation, and the product being received into 
distilled water, kept at 90° Cent. When the phos- 

horus is becoming thoroughly pure, if slowly cooled, 
it will on falling to 42° be a white mass, which, 
when, 8° or 10° are reached, suddenly changes to 
black. Black phosphorus becomes colourless again 
by fusion, but recovers its blackness if slowly—and 
sometimes if suddenly—cooled. It is like common 
phosphorus, except that it is more stable, softer, and 
more flexible. It becomes coated with white, in 
water; and with red, in the atmosphere: but a 
single distillation renders it, in each case, again 
black. Very old phosphorus—it is supposed by some 
kind of spontaneous purification, depending on a 
change in its molecular condition—is very often 
changed to black throughout its whole mass, except 
the outside, which is red. 

A StiurIx MEtuop or PRODUCING ICE ON A 
LarGce ScaLE.— Refrigeration is now used exten- 
sively for industrial and other purposes. Solid 
matters dissolved in fluids are thoroughly separated 
from them by freezing; and the principle has been 
applied with great success to the obtaining of the 
sugar from syrups, &c. A simple and economic 
method of producing a freezing temperature is there- 
fore of considerable importance. A new method of 
effecting this has recently been tried in Paris, with 
very successful results. It depends on the circula- 
tion of ether; but unlike the other processes in 
which this is used, it requires no pump. The amylic 
ether which is employed is obtained and purified in 
the usual way. Its vapour is tranamitted at a 
pressure of from five to seven atmospheres into a 
vessel, in which it becomes liquified. When a cock 
is opened for the purpose, it passes from this vessel 
into spiral dncts which surround the reservoir filled 
with the water, &c., which is to be frozen, and im- 
mersed in a solution of salt, which is not frozen even 
by a very low temperature. After having been 
vaporized in the spirals, the ether vapour passes into 
three large cylinders coutaining sulphuric acid, by 
which it is absorbed. A portion of the ether is al- 
ways ready to be driven from the saturated solution 
containing it, by means of the heat which is supplied 
by superheated steam, into the vessel in which it is 
again liquified, preparatory to its being again used 
for the production of cold by evaporation. A ma- 
chine calculated to form in this way 200 kilogrammes 
of ice in an hour has been constructed for the separa- 
tion of the salts contained in sea-water. 


A Goop Magxina Inx.—An excellent marking 
ink may be made by dissolving fused nitrate cf 
silver in water, saturating the solution with am- 
monia, and adding pulverised gum- arabic, to prevent 
the writing from epreading on the linen. Before 
using this mixture, the place which is to be written 
upon is to be moistened with a solution of pyrogalilo 
acid in alcohol and water, and then dried. The 
writing must be made with a quill pen; it will be 
of a deep black, and not removable ly the metho 
used ordinarily for washing clothes. 
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EMERY AND ITS PREPARATION. 
(Continued from page 32.) 


It will not be out of place to supplement the mat- 
ter appearing in our last with a description of the 
invention of Mr. Henry Barclay, which consists in 
combining powdered emery into discs and laps of 
different kinds, suited for polishing, grinding, and 
cutting glass, enamel, metals, &c. The process of 
manufacture is as follows :— 

Coarse emery powder is mixed with half its weight 
of Stourbridge loam, pulverised to a thick paste, 
with a little water. This is pressed into an iron 
mould by meaus of the screw press, and, after 
being thoroughly dried, is baked or burned in a 
crucible, or, otherwise, in a furnace, at a tempera- 
ture considerably above red, but below full white 
heat. The clay serves as a bond to unite the par- 
ticles in a solid artificial emery stone,” which, 
while it cuts well, does not readily show wear. 
Superfine grinding emery is formed into wheels, as 
is the previous kind; but the loam is only one 
fourth instead of one half of the proportion. The 
stones so made cut more smoothly, but net so 
quickly as the first. 

When flour emery is made into artificial stones, 
it alone, moistened, is forced into the mould and 
fired. These fine wheels render the articles on 
which they operate exceedingly smooth: but they 
do not produce a high polish. 

Slate, Yorkshire gritstone, crocus, &e., may be 
used in uniting the particles of emery as well as 
the lcam; and thus the hardness and cut of the 
emery stone may be varied. 

Emery-stone grinders are made with central holes, 
so as to admit of being attached on appropriate 
chucks or spindles, to the lathe; and the substance 
is so porous as to absorb much water, which is gra- 
dually thrown to the surface, so as to keep the edge 
conveniently moist—or, with excessive velocity, the 
water is ‘“‘trundled” off as from a mop. Mr. 
Barclay made discs from } inch to 8 or 10 inches 
diameter; but the difficulty increases with the size, 
larger ones being liable to warp and crack during 


ng. 

When the emery stone laps are required to have 
plane surfaces, angular or convex edges, &c., not 
readily moulded, the composition is fired at alow heat, 
turned in a lathe to the form required; and, firing 
at a nearly white heat, finishes the job. 

emery stone has been tried in glass-cut- 
ting, and is stated to be able to take the place of 
the iron disc fed with sand used in roughing, of the 
Lancashire fine grit stone used in smoothing; and 
when of a proper consistence, cuts as quickly as 
the former, smoothly as the latter, and has the ad- 
vantage, also, of maintaining its form. Fragments 
of these discs, spoiled in firing, have been success- 
fully used in scrubbing off the rough sand of door 
plates, mouldings, &c., cast in brass. 

Necessity compelled Mr. Barclay to take up the 
subject of artificial emery stone, as in his business, 
of making artificial teeth and gums, of a kind of 
hard porcelain, he found the small Yorkshire-stone 
grindstones wear out very rapidly, even when 
assisted by coarse sand and water. Some of the 
small artificial stones, made as above noted, have 
been in constant use for three or four years. 


STEAM BOILER EXPLOSIONS. 


At a recent meeting of the Executive Committee 
for Prevention of Steam Boiler Explosions, the fol- 
lowing appeared in the Chief Engineer's report :— 

No. 29 explosion, which is the only one reported 
during the past two{months, occurred at a marine 
engine and iron shipbuilder’s work, at about twenty 
minutes before six on the morning of Monday, July 
3lst. Two persons were killed, and a third injured 
by the explosion. The boiler was not under the 
charge of thie Association. 

** I had no opportunity of making a personal in- 
vestigation of this explosion, but have been favoured 
with a report thereon, accompanied with sketches 
from an engineer who examined the boiler officially 
at the request of the coroner, and gave evidence 
thereon at the inquest. From this it appears that 
the boiler was of plain Cornish construction, having 
a single flue, and being internally fired. Its length 
was 17 feet, its diameter in the shell 6 feet, and in 
the furnace tube 2 feet 10} inches, while the thick- 
ness of the plates was 7-16 of an inch, and the load 
on the safety valve about 55lb. 

The boiler failed from collapse of the furnace 
crown, which gave way at about 6 feet from the 
front end or furnace mouth, rending transversely in 
two places close to the seams of rivets, and also rend- 
ing ongitudinally for half the length of the furnace 
tube at a seam of rivets running along the crown 


towards the back end of the boiler. The boiler was 
not remeved from its seating; but from the rush of 
steam and water that ensued upon the collapse, the 
three men already referred to as injured were scalded, 
two of whom died several days aiter. 

„The collapse was attributed at the inquest to 
overheating of the furnace crown in consequence of 
shortness of water, combined with an injudicious 
introduction of the feed water. This was admitted 
near to the hottest part of the fire, which was just 
where the collapse assumed the greatest amount of 
depression, and where it appeurs to have commenced. 

“ Although it is difficult to speak positively, witk- 
out having made a personal examination, yet there 
appears ground at least to question the correctness 
of the above conclusion. The official investigation 
was not made until a fortnight after the explosion 
had occurred, since the poor men who died from 
scalding lingered for some days, and there were then 
no positive indications of the plates having been red 
hot. The furnace tube was not strengthened either 
with flanged seams or with T or angle iron hoops, 
and it is reported that the crown had been damaged 
through shortness of water some few months pre- 
viously when two new plates were put in, and also 
that the furnace tube was out of shape when the 
explosion occurred, and had been so for some time: 
while to this it may be added, that it was at that 
part of the tube which had been repaired at which 
the collapse assumed the greatest amount of depres- 
sion and appears to have commenced. It is thought 
to be quite possible, therefore, that the distorted 
shape of the tube, as well as its previous injury and 
repair, may have been the cause of the explosion 
rather than shortness of water. But without deter- 
mining whether the explosion resulted from short- 
ness of water, or from weakness of the furnace tube, 
it may be pointed out that both of these dangers 
mizht have been guarded against. Low water 
safety valves, which relieve the pressure of the 
steam on the water's falling below its proper level, 
are a great safeguard against explosions through 
overheating of furnace crowns. Many of them are 
attached to boilers under inspection, and work well. 
Also the furnace flue, even though somewhat out 
of shape, would not have collapsed from simple 
pee had it been strengthened with encircling 

oops so that the explosion might have been pre- 
vented had the boiler been better made and more 
liberally fitted. There should also have been a 
duplicate glass water guage. 

It should not be lost sight of that this explo- 
sion occurred at a firet-class engineering firm, since 
engineering firms—though by no means those who 
are first-class only—are too apt to consider them- 
selves above the assistance of an independent sys- 
tem of periodical boiler inspection. The facts, 
however, are against them. The present explosion 
is a case in point. The boiler was made on the 
very works on which it exploded, and two men were 
killed by it. It is found as a rule that the old pro- 
verb that the cobbler’s wife and the blacksmith's 
horse go worst shod ”—is generally applicable to 
the boilers of engineering firms, which is in some 
respects due perhaps to over-confidence. Some, 
however, take a different view, and only a short 
time since a well-known engineering firm, whose 
boilers are under our charge, wrote in acknowledg- 
ment of our visit of inspection, to state that, care- 
ful as they were with their own firemen, and in the 
management of their boilers, they still found that 
they derived assistance from our examinations, and 
felt pleasure in testifying to the value of an inde- 
pendent system of periodical boiler inspection even 
to engineers.“ 


Sal. water freezes at 28°3 deg. 

On y 45 of 100 rays reach the eye after two reflec- 
tions. 

THe flame of oil lamps contains rays not in the 
solar light. 

‘aa. freezing water the crystals join at an angle of 
eg. 

To facilitate the tedious operation of shelling beans 
and peas, the Scientific American tells ns that a Mr. 
Price has invented a machine. The details are 
simple enough, being merely a pair of rollers covered 
with india-rubber, similar to those used in wringing 
machines, and mounted in a wooden frame, in the 
same general way. These rollers are connected by 
gearing with a shaft and crank, so that when the 
same is turned the rollers will revolve also. In the 
bottom of the com ent, in which the rollers 
work, there are holes. These holes let the peas 
and beans fall into the drawer below. By turning 
the rollers, the are drawn in, and the com- 
pression causes them to burst open and deliver the 
peas on the other side in good order. 


[Ocroser 20, 1865, 


SCIENCE GOSSIP. 

Proresson Goeprert has published a book On 
the Organic Nature of the Diamond.” The fact 
that diamonds when exposed to the intense heat of 
the voltaic arc are turned black—converted indeed 
into coke—is seized upon to prove that this precious 

em cannot have been produced by igneous action. 
Diamonds are stated by Goeppert to have often on 
their surface impressions of grains of sand, and 
sometimes of crystals showing, it is contended, that 
they must have been in a soft state. It is found 
that sometimes they enclose other crystals, germs of 
fungi, and occasionally fragments of vegetation of 
a higher order. All the facts known, according to 
Professor Goeppert, appear to prove that the 
diamond is the result of vegetable change, represent- 
ing, in fact, the ultimate condition of a series of 
decompositions. 

ARcHDEACON Pratt, of Calcutta, has republished 
his mathematical treatises, which we have noticed 
from time to time, the most important being that 
on the figure of the earth. Taking the law of uni- 
versal gravitation as the basis, he calculated the 
resultant force exerted on a point by an assemblage 
of icles endowed with this attracting power, and 
held together in the form of a splicre, homogeneous 
or heterogeneous; next of a spheroid; then of an 
irregular mass consisting of layers nearly spherical, 
and thus more and more approximating to the case 
of the earth. He then calculated the figure of the 
earth—first, upon the hypothesis of its being a fluid 
mags, and then on geodetical principles; and he 
shows that the mass now consists of nearly spherical 
strata, whatever its former history may have been; 
that, on the fluid hypothesis, the form of its surface 
and of all its internal layers must be oblate spheroids; 
and that the plumbline must be every where a nor- 
mal to its surface. Inconclusion, heasserts that no bet- 
ter explanation of the various phenomena can be con- 
ceived than that which the fluid hypot hesis presents. 

M. TrecuL, in a recent contribution tothe Academy 
of Sciences of Paris, describes atransformation which, 
if correct, will be equally interesting to the chemist 
and the botanist. Wnile studying the Lactuca 
altissima, he separated, fromthe bark, by maceration, 
some beautiful green, needle-like crystals of globular 
and hemispherical forms, contained in the cellular 
lamine. Ôn further examination he witnessed the 
gradual conversion of grains of chlorophyl into 
crystals. In the same communication he reports 
certain experiments for which he claims the result, 
‘‘that organic matter contained in certain cellules 
1505 during . be transformed into living 
bodies of a different nature from the generating species. 

M. BorrokR has published a new method of dis- 
tinguishing cotton when mixed with linen. A piece 
of the suspected cloth, about eight or ten centimetres 
long and four centimetres broad, with the edges un- 
ravelled, is plunged into an alcoholic solution of 
aniline red, consisting of eight grains of crystallised 
fuchsine and sixty grammes of alcohol. After a few 
moments the cloth is withdrawn from the bath, and 
washed till the water remains colourless. The cloth 
while still moist is placed in a little capsule contain- 
ing ammonia, for several minutes. In a short time 
the cotton threads appear perfectly white, but the 
linen threads retain a beautiful rose colour. 

Ata recent mecting of the Academy of Sciences 
at Paris, M. Payen reported the results of his re- 
searches on the iodide of potassium, a compound now 
much employed in medicine, especially to counteract 
the injurious effects of certain businesses, such as 
N and white-lead making. M. Payen shows 

ow important it is that this compound should be 
free from the carbonate of potash, and not contain 
iodine in excess, in order that the physician may not 
be deceived in its action. M. Chevreul added some 
remarks, supporting M. Payen’s views and suggest- 
ing inquiry into the purity of the medicines now 
employed by pharmaceutical chemists. 

M. CARLEVARI, of Genoa, in a letter to the Abbe 
Moigno, editor ot the Coenie, says that he has totally 
renounced the use of carbonate of magnesia, giving 
the preference to the chloride of magnesium, which, 
when combined with small ordinary gas-flames and 
burnt in common air mixed with one sixth its 
volume of oxygen, produces the most beautiful light 
inthe world. He states that he has constructed for 
the purpose lamps of a very simple principle and easy 
to manage, which he has applied to photography 
with great success. 

In a paper read at the Franklin Institute, Phila- 
delphia, by Mr. Albert Leeds, on the geography and 
geology of petroleum, he combats the opinion that 
the flow from the oil wells will eventually cease, and 
pivo a statement of his reasons, based upon facts, 

0 


r the statement that henceforth petroleum deserves 4 


to be ranked with coal and iron as a solid mining 
interest. 


OcroBER 20, 1865.] 


RANDOM NOTES. 

In dry air at 32 deg. sound travels 1,099 feet per 
second, and 1 foot more for every degree of the 
thermometer. 

A FIBRE of silk a mile long weighs but 12 grs., 
so that there are 583 miles of fibre in a pound 
avordupois. 

MELTED snow produces about one-eighth of its 
bulk of water, hence snow 2ft. deep produces Jin. 
of water. 

A PHIAL of water, in freezing, parts with as much 
atomic motion as would make an equal bulk of gold 
white hot. 

Tue river Jordan is said to discharge into the Dead 
Sea as many as six millions and ninety thousand 
tons daily. 

Taz amount annually realised from jet ornaments 
at W 59055 including their gold and silver settings, 
is 


THe coasts of England and Wales are officially 
considered as about 2,030 miles, Scotland 1,100, and 
Ireland as 1,300. 

AccorDING to the commonly-received chronology 
the discovery of the silkworm in China was made 
about the year 2640 B. c. 

Is the arctic regions persons can converse at more 
than a mile distant when the thermometer is below 
zero, and the air calm. 

Oxxx require from five to six, and sheep from 
three to four times as long a period to add a given 
proportion to the weight of their bodies as pigs. 

OHOES are distinguished when the time between 
delivering a sound to its return is more than one- 
twelfth of a second, and there can be no echo in less 
than 47ft. 

Tue fall of the Ganges is four inches to the mile, 
and nine inches in the mile of land; of the Ama- 
zon four inches, and the land 6 75; and of the Nile 
six inches in 1,000 miles. 

THE presence of one hundred-thousandth part of 
phosphorus may be detected in a body by Mitscher- 
lich’s process; and Dr. Herapath has found it per- 
fectly possible to discover the ten-thousandth part of 
a grain of strychnia in solutions. 

‘HEN coal- gas is highly heated a compound called 
ecetylene is produced. This is strongly illuminat- 
ing, and forms an explosive compound with copper ; 
thus explaining the cause of the apparently mys- 
terious explosions of gas when passed through copper 
tubes. 


Inox castings may be hardened, after finishing, 
by immersing them, when brought toa cherry red 
heat, in a solution composed of sulphuric and nitric 
acids and water. 

MM. St. Clair Deville, Caron, and Troost, have 
succeeded in making rubies artificially. The violet 
red tint of these is said tobe exactly like that of 
the most beautiful natural stones. 

InpgELIBLE WRITING ON Zinc.—An ink that will 
afford an indelible writing on zinc may be made by 
dissolving eight parts of gum-arabic in three hun- 
dred parts water, and adding to the solution, in fine 

der, thirty parts sal-ammoniac and eight parts 
pblack. A quill pen must be used with it. 

MANAGEMENT OF GAs FOR ILLUMINATIONS.—The 
unscientific management of gas for i inations has 

iven rise to all the evil consequences which arise 
rom over-crowding, since one gas-burner vitiates as 
air as five human beings. When, therefore, 
quantities of gas are burned, great attention 
ahould be paid to ventilation. 

PLATING CorrER AND T1n.—Copper, tih, &c., may 
be plated, or when plated, repaired, by moistening 
the places which are to be covered with silver 
with a solution of cyanide of silver and potassium ; 
then applying to the same places finely- powdered 
zinc, and ribbing them with a brush. Iron after 
having been covered with copper, by means of a 
solution of cyanide of copper and potassium, and 
the applicatiou of the finely-powdered zinc, may be 
silvered with the cyanide of silver and potassium 
and the zinc, as before. 

CHEMICAL Science IN Ggrwany.—Such is the 
appreciation of chemical science in Germany that. 
at the present time, two large chemical laboratories 
on the most complete scale are in course of being 
erected at Berlin and Bonn, at the expense of the 
State. They will cost, it is said, about seventy- 
five thousand pounds. 

STRENGTHENING Cast-IRow.—Cast-iron is ren- 
dered very strong and tenacious by adding to it, in 
a state of fusion, from twenty to twenty-five per 
cent. refuse malleable iron, and stirring the mixture 
with a wooden rod. Throwing into this, while 
melted, some of a mixture which has been made by 
adding from twenty to twenty-five per cent. tin to 
cast-iron, heated until it begins to melt, affords a 
5 and compact alloy, which takes a fine 
polis 
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EL rOrRITIOrrr, in excess or deficiency, is said to 
disturb the formation of crystals; and a thunderstorm 
has accelerated tardy crystallization. 

ARTIFICIAL WHETSTONE.—A good artificial whet- 
stone may be formed by grinding the refuse frag- 
ments of lithographic stone in a mill, thorouehiy 
mixing the resulting fine powder with powdered 
emery, borax, and nitre. The mass is next formed 
in the shape of the intended whetstone, then sub- 
pressure in a hydraulic press, and 
finally expcsed toa high temperature, which imparts 
to it the tenacity of stone. 

IMPORTANT PRO RR oF PotaTo-PEEL.—Hltherto 
it has been supposed that catalytic action was to be 
found only in certain organic substances, such as 
diastase, emulsine, gluten, saliva, &c. ; but it has 
recently been shown by Schonbein that it is to be 
discovered very generally in the organic kingdoms. 
Potato-peel, the root of the dandelion, lettice, &o., 
possess it in a very considerable degree. Potato- 

eel, in the raw state, placed for ten or twelve 

ours at a temperature of between 111° and 112° 
Fahr. in contact with starch, changed the starch 
completely into sugar. ; 

SUBSTITUTES FOR Ivory, Boxe, HORN, &c.— 
Caoutchouc, or gutta-percha, is to be cut into small 
pieces, and, after having been well washed with 
water, is to be dissolved in chloroform, sulphuret of 
carbon, benzine, or turpentine. Chloroform answers 
best, if the product is intended to be white. The 
solution is to be effected in a well-closed vessel, and 
the mass is to be constantly shaken. A stream of 
chlorine gas is conducted into the solution, by means 
of a tube which reaches to the bottom of the vessel. 
As soon as the whole has assumed a uniform bright 
yellow colour, the transmission of the chlorine is to 
be discontinued, andthe chlorinated product is to be 
transferred to another vessel, and well washed with 
alcohol. A solid, light, and white mass, which con- 
sists of caoutchouc, or gutta-percha, chemically 
changed by chlorine, is obtained. This white mass 
is to be swelled up by means of a little chloroform 
and constant agitation; and, according as it is de- 
sired to have a lighter or heavier material, or a more 
or less pure white tint, it is to be mixed witha 
5 or less amount of chalk, oyster-shell, marble, 

eavy spar, alumina, or sulphate of lead, in fine 
powder. The mixture is to be properly kneaded, 
and then formed into blocks, &c., of any required 
size in a press. This material may be obtained 
black, or of any colour, by adding a suitable colour- 
ing matter. he white, black, or coloured mass 
will answer well instead of ivory, bone, horn, ebony, 
&c., for buttons, handles for knives, or walking- 
canes, billiard balls, keys of pianofortes, &c., and 
is capable of being cut with a saw, &c., and turned 
or polished with ease. 


CHEMISTRY. 

An economic method of employing the magnesium 
light has been devised by Signor Carlevaris, of 
Mondovi. He stated, in a recent memoir, that when 
magnesium wire was ignited in atmospheric air, or 
pure oxygen, the most luminous effects were not 
manifest till a certain quantity of oxide had been 
formed, and was raised by the heat produced to an 
exceedingly high temperature. The light in this case, 
as in the combustion of carburetted hydrogen, as in 
that of hydrogen in contact with permi, and as 
in the Drummond arrangement, is derived from the 
solid particles raised by the flame to a great heat—a 
heat which dissolves and volatilizes platinum, but 
leaves the oxide of magnesium solid, fixed, and in- 
tact. To raise this oxide to the temperature neces- 
stry to give the greatest light, it should be presented 
to the flame in as small a quantity and as largea 
volume as possible, which is done by employing a 
spongy oxide obtained as follows:—A piece of 
chloride of magnesium is exposed to the flame of the 
oxyhydrogen blow-pipe, in contact with a piece of 
carbon. The chloride of magnesium is rapidly de- 
composed, leaving the spongy oxida, which gives the 
light in question. 

A new modification of 5 has been pre- 
pared by M. Blondeau, and described by him in an 
important paper presented to the French Acadomy. 
This new kind of pyroxylene is said to possess a 
much higher explosive power than the ordinary kind, 
and, in addition to this, is unalterable, not only at 
the ordinary tamperature, but does not decompose at 
212°. To bestow these virtues upon gun- cotton, it 
is only necessary to take a good specimen of the 
usual sort, and expose it for about four hours to the 
action of ammoniacal vapours. The gun-cotton be- 
comes yellow, and a compound formed with the 
ammonia, having no lese a formula than Cz., Hao, O20, 
4 (NOs) (NO) (NH3). This body, when dried, form 
a powder, hering the valuable properties we have 
cnumerated.—Vide Comptes Rendus, August. 
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THOMPSON’S PORTABLE ENGINE. 


Almost every day witnesses the advent of some 
improvement or attempt at improvement in the ap- 
plication of steam powan and especially in the 
portable form, and the desire for simplicity and a 
reduction in the number of parts has led to attempts 
almost without number to construct an engine with 
a continuous rotary movement instead of a recipro- 
cating one convertible to rotary movement by the 
action of a crank. It is obvious that a -constant 
stopping and reversing must require greater weight 
and strength than a continuous movement in one 
single direction. Among the machines exhibited at 
the meeting of the British Association at Birming- 
ham was a portable engine by Mr. R. W. Thomp- 
son, of Edinburgh, on the rota prape The 
boiler is vertical, having a cylinder of 3ft. in 
diameter by 6ft. in height, the internal fire surface 
consisting of a hemispherical bottom, with the heat 
spreading all over it by leading to a circle of vertical 
fire-tubes, passing through the water. To one side 
of this boiler is attached the engine, which showa 
externally as a horizontal cylinder, about 12in. in 
diameter by 2ft. in length, within which the pistons 
revolve, the entrance and exit of the steam 15558 
provided for by the action of external elliptical toot 
wheels fixed on the revolving shafts, which, causing 
alternate faster or slower movement of the pistons 
past each other, opens and closes the passages. A 
drum-wheel on the axis of the cylinder carries a 
strap, which will put in motion any required 
machinery. The whole is supported on one pair of 
wheels, witha pair of shafts attached, and can be 
moved by one horse. The machine as shown was 
stated to be the equivalent of an ordinary eight-horse 
portable engine, and that the relative weights were, 
30cwt. the rotary engine inst SScwt. on the 
ordinary plan, while the cost price of the former to 
the latter was in the same proportion. No flywheel 
is needed to keep up the movement, and there is an 
absence of all the vibrating motion induced by the 
reciprocation of ordinary oe The principle 
is equally applicable to portable purposes or to boats 
or locomotive engines. The actual consumption of 
fuel for work done was not given tothe meeting ; 
but, assuming it to be the same per horse power, 
there is nothing in the wearing parts of the machine 
that may not easily be replaced, and at little cost. 
Every improvement of this kind, placing steam more 
and more within the reach of every one for all the 
common labour-saving p of life, is a gain to 
the community. It is probable that this engine, 
worked by a blazing fire of petroleum, will prove 
the best and simplest, as well as the cleanliest, 
moving power applicable to ship's launches, which 
is now found to be almost a necessity of modern 
steamships, economizing the strength of seamen by 
getting rid of the labour of the oar. Getting rid of 
weight in this machine is a very important matter, 
by allowing a larger amount of fuel, as well ae 
facilitating the hoisting in and out. 


Mr. R. Williams, late agent to the Penllyn 
Slate and Slab Company, has had a gold watch 
and chain, with a purse of sovereigns, presented to 
him as a testimonial, on his leaving Festiniog for 
a new appointment at a quarry near Corris. 

COMPLETION OF THE PREUMATIO DESPATCE 
RalLwar.— Last Tuesday morning a train of two 
trucks containing a quantity of goods was driven 
through the Pneumatic Despatch tubular line of 
railway from the central station at the Bull and 
Gate, Holborn, to the terminus on the premises 
of the London and North Western Railway at 
Euston. 

A FEW months since we noticed the cireumstance 
of pigs being fed on coal. It now appears as if 
humanity was destined to thrive upon the same kind 
of food. Dr. Dyes, chief physician to the ee 
of Hussars of the Royal Guard of Hanover, having 
observed that sea given to pigs made them grew 
fat, conceived the idea that {ts therapeutic effects 
on man might be equally advantageous. He there- 
fore administered some to such of his patients as 
complained of abdominal affections, and is said to 
have obtained excellent and speedy results from 
this treatment. The sort of coal he prescribes, is 
the Piesberge anthracite, which is feund in large 
quantities near Osnabruck. 

Wavy LS on THE PLATE.—To obviate the 
tendency which some collodions have to form wavy 
lines when the plate is coated, the editor of the 
American Journal of Photography recommends the 
addition of chloroform, in the . of ten 
drops to the ounce. He says it is effectual, but we 
cannot say why it should be 80. 
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A meeting has been held in Fermanagh to far- 
ther the improvernent of the drainage and naviga- 
tion of Lough Erne. The chair was taken by John 
Madden, Eeq. Mr. Hassard produced several mars 
and plans of the Upper and Lower Lakes, and read 
a statement which proposed the lowering of the 
summer level of the Lower Lake 18 inches, and 
that of the Upper 9 inches, and leaving the rocks 
at Belleek as a self-acting water-weir. 

ANTI-DRY Rot.— One of the best modes of pre- 
serving timber seems to be that recently invented 
at Antwerp. The timber is deprived of its vege- 
table juices and resins by steam or boiling water, 
after which, and while still hot, it is immersed in 
any cold preservative solution or dye, which it 
absorbs very quickly, and to such an extent as to 

e dense enough to sink in water. The pro- 
cess depends on the principle that porous bodies, 
when sxpanded by heat, absorb liquids while con- 
tracting under the influence of cold: and the in- 
jection is effected by means of it far more rapidly 
and more effectually than by any hitherto in use. 

A GOVERNMENT PAckixd up.—The Commis- 
sioners of Public Works of Canada accepted on 
the 20th ult. the tender of Craig and Valliere, 
cabinet-makers of Quebec, to pack and transport 
to Ottawa the departmental and legislative effects 
for the sum of 15,800 dollars. 


PATENT LIST. | 


( From the Commissioners of Patents’ Journal.) 
LIST OF SPECIFICATIONS, &c PUBLISHED DURING THE 
WEEK ENDING TTH OCTOBER, 1865. 
2841. Manufacture of steel castings, T. E. Vickers—8d. 
2842. Excluding air in treattuy bodily fujuries, M. Henry —dd. 
3843. Applying rolling friction to axle boxes aud journals, N. Bailly, 
Durand, H. G. Mesnard, and Z Poirier—8&L 
2644. Ptoring grain, A. C. Henderson — d. 
9845. Moulds for casting pipes, columns, &c.. G. Robinson-—id. 
2846. Treativg henzole, &c., J. J. Muutie—4d. 
2847. Scarfs, G. C. Attree—8d. 
2848. Looms, P, Lachez— 28. 6d. 
2849, Crinoline skirts, J. M. Smith—4d. 
2850. Looms, J. Bullough— ls. 
3851. Hata, C. Vero— 8d. 
3852. Fuel, A. Wail—4d. 
2853. Manufacture of projectiles, J. P. Nolan—20d. 
2854. Printer’s ink, J Rowley—4d. 
2855. Breech-loading flre- arma, T. Restell—1s. 10d. 
2856. Manufacture of iron and steel, S. C. Kreeft—4d. 
2857. Locking the levers of railway signals and points, R. Holiday—4d. 
2858. Con position for 1 M. Bee 40. 
4859. Grinding and polishing file blanks, &c,, R. Allinson and H. Lea 


2860. Fire} are J. Gothard—4d. 
2861. Prepariuy Jute and other fibres, F. C. Parker—4id. 
2862. Millstonea, J. Aubin—8&d. 
22863. Printing machinery, W. E. Newten—Is 2d. 
2864. Manutacture of soda. W. E. Newtou—dd. 
2865. Revolvinp shutters, H. Grafton—dd. 
2866. Jacquard cylinders, J. Hughes—4d. 
2887. Working and cutting wood, H. Grafton—4d. 
8286. Signalling in railway trains, G. Score and R. W. Sievier—4d, 
2869. Beer engines, R. G. Grlmes— 18. 
2870. Protecting articles worn on the person, J. Sheppard—4d, 
2871. Lampe tor burning hydrocarbons. T. Kowatt— ud. 
2872. Drying moulds or packets employed in manufacturing of go 
leaf, &c., J. H. Johnson—4d. 
2878. Ornamental ohains, G. T. Bousfield—6d. 
9674. Bawing and adszing railway sleepers, H. WIlson— 1“. 10d. 
2875. Moulding and planing wood, H. Wilson- 10d. 
2876. Manufacturing soda and potash, A. G. Hunter — id. 
2877. Furnace for welding tubes, J. Fisher 4d. 
2878. Anchors, 8. Sharp — d. 
2879. Brick and tile machinery, W. Snell — Iod. 
10. Raising and dra wut - off liquids, J. Behreuds— dd. 
2881. Horse hoes and drills, W. Sargeant— 4d. 
T. A. Blakely—)od. 
2883. Purifying illuminating gas, A. A. Croll— d. 
9884. Carbonizing wood, M. Henfy— 8d. 
2885. and other balances, W. Clark 8d. 
2886. d or looped fabrics, J. Weoster and J. Langham- 41. 
2887. Hats, W. Wilson — I. 10d. 
2888. RegdiRting the flow of steain, J. Petrio— 2s. 
2889, Creating and projecting cold vapours, S. Ptesse—4d. 
2490. Motive power, K B. Joues A. 
2901. Preventing accidents with steam boilers, J. Phillips—10d. 
2802. Fire-arins and cartridges, J. G. Tongue—éd. 
2893. Steam bollere or generators, A. H. Stott—4id. 
2894. Purple dye, W. V. Wilson and J. A. Wanklyn— 4d. 
2895, Iustrument for solving problems in navigation, &., J. Pitman 


2696. Paper pulp. J. Easton, junr.—1s, 2d. 

2897. Looms, J. Gaukroyer and A. Gaukroger—4d. 

2898. Pipe 18 tobacco cases. W. Palmer 44. 

3899. Propelling boata, J. Mackintosh and A. H. Thurgar—4d. 

2900. Shaping the edges of iron plates, T. W. Panton and H. Panten 
--4d 


2901. Fire-places, W. E. Newton—&d. 
2002. Sewing machines, W. Martin—la, 
2903, Rewing machines, H. Willis and G. Riee— 4d. 


7901. Man ture of irun and steel, J. Grifiths—id, 
2905. Vent pegs and valves, 8 Bourne—10d. 
2906, Mauufacture of sugar. A. V. Newton—10d. 


2907. Breech-loading fire-arma, &c., J. Leetch—6d. 

2908. Weaving satteens, H. Eckersley—dd. 

z909. Paper hangings, J. Wylie aud J. Rew—4d, 

2910. Focket, cash, and sample bags, & e., G. Kuttgen—&d. 
2911. Stamping or pressing in colours, H. L. Maquet—8d. 

212, Breech-loading fire-arms, J. Suider, juu.—ldd. 

2913. Paper pulp, W. Iboteon— 6d. 

2014. Cutting and excavating stone, P. E. Gay—1od. 

9315. Reefing and furling eails, T. Snorey, aud G. Gibson— d 
2916. Aniline colours, J. C, L. Durand—4d. 

2017. Steam hammers, R. Morrison—1s. 4d. 

2018. Motive-power engine, T. M. Brisbane—10d. 

2319. Washing, wringing, and mangling, N. Hodgeon— A. 
2920. Artificial fuel, G. M. de Bayelt and J. E. Vigoulet —4d. 
3921. Opening and scribbling fibrous substances, P. Gain tt—10d, 
2992, Mules for spinning, J. Paley and T. Rawesthorne— lod. 
2998. Cooling wort and other liquids, F. Millus—6d, 

2924 Lifting window sashes, R. Price—8d. 

.S. Keleasing hurves frum carriages, G. Priclean—L. 
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926. Signalling la railway trains, shipe, factories, &c., J. fl. Glaborne 


2937. Tanning. P, Pfanhauser—éd. 

2928. naar holders, A. Oberdoerffer—il. 

2929. Getting stone and minerals, P. Haggie and P. Gledhill—Js, 8d. 

2990. Bmoothingand polishing, G. Brunton —8d. 

2931, Travelling ratlways. E. Molyneux. jan.—4d, 

2932. Warming and ventilating, J. Kiømack—10d. 

2933. Finishiug cotton pieces, J. Eastwood and W. Wadsworth—1l0d. 

2934. Chandelier, F. aug d. 

2935, Signalling on railway trains, R. Wheble—4d, 

2938. Washing coprolites, T, Perkins—4d. 

2037. Purifyiug and impregnating atmosphoric air and obtaining 
motive power, J. White—10u. 

9028. Preparing marn.alade, W. Keiller—dd. 

2039. Burner for paraffin oil, c., W. Ryder — 4d. 

2340, Feeding steam boilers, L. Valant— le. dd. 

2941. Engraving apparatus, P. E. Gaiffe and E. Zglinicki—ls, 2d. 

2942. Hydraulic presses, B. Cottoin —8d. 

2043. Composition for lighting cigars, pipes, 2 2., R. A. Brooman—6d. 

2934. Metallic ornamentation for f-athera, W. Clark— d. 

2945. Drying oils, gums, and varnishes, C. H. C. Boberta—4d. 

2916. Table covers, W. Ward—4d. 

2917. Cannons, guns, and mortars, R. W. Sievier— 4d. 

2948. Obtaining bromine and bromides, L. Leisler Ad. 

2949. Heating buildings, J. Grundy—éd. 

2950. Railway switches and points, T. Knowles—S8d. 
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NEW WORKS PUBLISHED 


BY 
E. & F. N: SPON, 
16, BUCKLERSBURY. 


Just published, vo. cloth, price 18a, 


DRACTICAL SPECIFICATIONS of WORKS 


executed in ARCHITECTURE, CIVIL and MECHANICAL 
ENdIN RRRINa. and in ROAD-MAKING and SEWERING: to whicb 
are added a Series of practically useful Agreements and Reports. 


By JOHN BLENKARN, Civil Engineer and Architect, 
London: E. and F. N. Spon, 16, Bucklersbury, 


Royal mo. roan, price 5s. 


HANDBOOK FOR ARCHITECTURAL 
SURVEYORS, and Others Engaged in Building. 
By JOHN THOMAS HURST, C.E. 
Corrina. 


Formula urefm in Designing Builders’ Work. 

Tables of the Weights of Materials used in Building. 

Memoranda connected with Builders’ Work. 

Architectural Mensuration. 

Constants of Labour. 

Valuation of roper. 

Summary of the tice in Dilapidations. 

Beale of Professional Charges, for Architects and Surveyors, with 
various useful Tables and Meworanda, 


London: E. and F. N. Spon, 16, Bucklersbury. 


Just published, elephant folio, cloth. price £3 2, 


Kept also in Limp Binding at the rame price (can be rolled up in “ 
email oom pass without injury to the plates). 


PRACTICAL ILLUSTRATIONS of LAND 


and MARINE ENGINES, showing in Detail the Modern 
Improvements in High and Low Pressure, Surface Condensation, 
Superheating, together with Land and Marine Boilers, 
By N. P. BURGH, Engineer. 
London: E. and F. N. Spon, 16, Bucklersbury. 


Royal 82mo, roan, 4s, 6d., post free, 
ULES for DESIGNING, CONSTRUCTING, 
and ERECIING LAND and MARINE ENGINES and 
ILERS, 
By N. P. BURGH, Engineer. 
London: E. and P N. Spon, 16. Bucklersbury,. 


Eighth Edition, in royal Jamo, roan, price ds, 6d. post free, 


POCKET BOOK of USEFUL FORMULA 


and MEMORANDA, for Civil and Mechanical Engineers, By 
QULLDFURD L. MULESWORTH, Memb. Inst. C.E. 


Lendon: E. and P. N. Spon, 16, Bucklerabury 


Just published, on a Sheet, price ls., 


ELANY and OKE’S WAGE TABLES for 


ENGINEERS, 8HIP-BUILDSRS, CONTRACTORS; BUILDERS, 

&c., from a quarter of an hour, in regular progression, to nine hours 

and three - quarters, aud from one day to ten days, at la, to &. per 
a * 


day 
London: R. and F. N. Spon, 16, Bucklersbury. 


Just published, royal 8vo., price 2. 6d. 
1 SEWING MACHINE: Its History, 


Construction, aud Application. Translated from the German 
of Dr. HERZBERG, by UPFIELD GREEN. Illustrated by Zeven 
large folding Plates. 


London: E. and F. N. Spon, 16, Bucklersbury. 


600 pages, crown vo., price 10s, (d., 


ERPETUAL MOTION. Its History during 
Three Centuries: with ample Descriptions and Illustrations, 
By HENRY DIRCKS, Civil Eugineer. 
London: K and F. N. Spon, 16, Bucklerebury. 


Royal 8vo., cloth, Ilustrated with 41 Plater, price 16s, 


A PRACTICAL TREATISE on th. SCIENCE 
of LAND and ENGINEERING SUBVEYi1au, LEVELLING, 
ESTIMATING QUANTITIES, &c., with a General Description of the 
several Instruments required for Surveying, Levelling, Plotting, ac. 
By H. 8, MERKETT. 

London: K. and F. N. Spon, 16, Bucklersbury. 


Just published, 33m0., cloth, 6d. 
OAD LOCOMOTIVES, an Epitome of the 


New Road Locomotive Acta for the use of Owners and Drivers, 
with an introductory preface, by Thomas Aveling, London. 
E. aud F. N. Spon, 16, Bucklersbury. 


tye 


Ocroser 20, 1866. 


Just Published, royal (ta, balf-bo Illustrated Plate 
Perce ket chines, price pots ” s 


London: K and F. N. Spon, 16, Bucklershury, 


Just Published, t 8vo. cloth. 3s 6d, 
MEMOIRS of the DISTINGUISHED MEN OF 


SCIENCE OF GREAT BRITAIN, LIVING A.D. 1907-8. W. 
WALKER, Jun. 7 


» with an Introduction by Robert Hunt, URS. 


Becond Edition, revised and enlarged. 
Containing the lives of Watt, Rennie, Telford, Mylne, Jessop, 
Chapman, Murdock, the first to introduce gas into practical use; 


Rumford, Haddart, Boulton, Bruuel, Watson, Beutham. Maudslay, 
Dalton, Cavendish, Sir Humphry Davy, Wollaston, Hatchett. Henry, 
Allen, Howard, Smith. the father of English geology ; Crompten, 
inventor of the . Mule; Cartwright, Tennant, nalds, the 
first to successfully pass an electric telegraph mesage through a long 
distance; Charles Earl Stanhope, Trevithick, Nasiuyth, Hiller. of 
Dalswinton, and Symington, inventors and constructors of the 
first practical Steamboat; Professor Thomsou, of Ginsgow ; Trough- 
ton, Donkin, Congreve, Herschel, Maskelyne, Baily, Frodsham, 
Leslie, Playfair, Rutherford, Dollond, Brown, the Botanist: Gilbert 
and Banks, the Presidents of the Royal Society at that epoch of 
time ; Capt. Kater, celebrated for his penduluin experiments; Dr. 
Thomas Young, and Jenner, the benefactor of mankind ; Jas. Ivory, 
Dr. Priestly and Cort, the father of the iron trade. 

London: E, and F. N. Spon 16, Bucklersbury. 


JOSEPH STANLEY, 
(Late Foreman at David Hart's.) 
ENGINEER PATTERN 


AND BUILDERS’ 
MAKER. 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 
Patterns designed and Parron rom instruction according to 
requ ent. 


MODELS AND PATTEEBNS 
for 
INVENTORS, MACHINISTS, AND 
ENGINEERS, 
Made in all their branches by 
G. TAYLOR, 
140, St. John-street, West Smithfield. 


NATIONAL BOILER INSURANCE 


COMPANY (LIMITED), 
27, LEADENHALL-STREET, LONDON. 


JOHN SWITH & Co., 
ENGINEERS AND BOILER MAKERS, 


Bole London Agentas. 


All Boilers supplied by this firm Insured the First 
Twelve Months Free of Charge. 


T. E. TAYLOR. 

MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 

AND GENERAL MACHINIST, 


110, FETTER-LANE, FLEET-8TREET, LONDON, E.C. 
Patterns made to drawing. 


W. SPEECALEY, 
ENGINEER, MACHINIST, 


AND LATHE MAKER, 
No. 118, RAILWAY ARCH, VAUXHALL-WALEK, 8. 


JAMES LEWIS. 


(Tate Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOO? 


MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN‘STREET, LINCOLN’S INN-FIELDS. 
(Late of 5, Wych-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, , 
LATHE, AND TUOL MAKERS, 


191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


Fifth Edition, lately published, 8v», cloth, now reduced to 125. 
(Postaye 8d.) 

REDGOLD’S PRACTICAL ESSAY ON 
THE STRENGTH OF CAST IRON, Edited by Eaton Hope- 
KIxron: together with HODGKINSON’S EXPERIMENTAL RE- 
SEARCHES. With 8 plates and numerous woodcuts, 

LOCKWOOD AND CO., 7, Stationers’ Hall Court. 


TANDARD GUAGES, Surface Plates, Straight 


Edges, Scales of Length, and other Instruments of Precision, of 
great accuracy and of all sizes. 
H. GARSIDE, 17 Coupland-street, Oxford - street. Manchester. 


CREW CUTTER’S GUIDE, 


Price Is. 6d., or stampa. 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 

Tables for Tap making for Engineers, 1 to 6 inches, Gas Taps jin. te 
2 inches, Mr. Whitworth’s thread and make. 

A lithograph showing a new radius gear invented by the auther 
of this work. 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
Depttord, Kent. 
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JOINERS’ 


PLANS, 


watimates Forwarded for 
All Kinds of Turret 
Clocks, 


C SUFFELL, MATHEMATICAL 
- INSTRUMENT MAKER, 11, BRIDGE-STREE 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manut for H 
Majesty's Government. The pocket sete of e 
from 166. to 428.; Telescopes, 5 miles range, from 68. 6d. ; 
10 miles ditto, 8s. gd. and 10s. 6d.; Boxwood scales, engine 
divided, 2s. 6d. $ ; T squares, 1s. to 5e. ; ; Measures and Rules 
of all nations. Post-office orders payable at Charing 
Croes branch. Lists of pricesforwarded on application. 


fy, TUCK'S PATENT STEAM 


CK’S PATENT ELASTIC 
PACKING AND METALLIC 
LNINOGS FOR STEAM-EN- 
G1NES, PUMPS, &a 
Ab \wraers.—A more perfect 
vacuum is obtained, Friction 
reduced, great saving in oil and 
N tallow, and the Packiog is gra- 
ASSN dually and completely worn 
E | away without becoming hard, 
Tos ere Tos Nzorssrry oF Drawme THE OLD 
Packing. 
J. H. TUCK & CO., 35, CANNON STREET, E.C. 


a 


VUISANISED INDIA RUB} ER GOODS. 
VALVES, WASHERS, HOSE, MILL BANDS, &. 
J. H. TUCK and CO.,85, CANNON STREET, BO, 
ee 


W. LANGTON’S 
PATENT 
SELF GENERATING 
GAS STOVE 


BOILS or Frys by Methy- 
lated Spirits generated 
into Gas, free from smoke 
or smell, and is the most 
useful and economical in- 


vention for the 
ever offered to the pablle, 
Seld by all Ironmongers, 


and at the Manufactory, 
36, CHARLES-STRERT, 


HATTON-GARDEN, 


hand, Bookkeeping, Arithmetic, Geometry, Algebra, Che- 

„ Electricity, Magnetism, Practical Mechanics, and Mechanical 
Dra 1 BROOK, Postal School, 
H Lesaon, 4 stamps (free). 


WIN Grammar, Correspondence, Short - 


Almondbury, 


To Electricians. 
Gimme CARBON ON (not compressed) Cut in Plates 


1 for Batteri 


lication with stamped envelope. 
HENDERSON N, 3, Park-hill, Clapham, Surrey. 


r IMPROVED LEA THER DRIVING 
STRAPS FOR MACHINERY are stronger fora 
move effective, more ra aire and cost co erably 
other kind of Driving Belt. Special Straps for Portable Engines. 


Price Lists free. 
Patent Strap ard Hose Compan 


Turner’s 
Meanfatory, Armit Bet sia Greenfield, Manchester. Warehouse, 
81, Mark-lane, London Mr. H. FPERRABEE, Agent. 


EL, RACK, and SCREW OUTTING. 
BEVEL, RATCHET. WORM and 41. 


W HEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Di plates drilled or lined. gere cut to any 
size or pitch. J. Wilki Engineer, St. Georges Works, 83, 86, 


HALL BUILDINGS, 


LITHOGRAPHER., 


UPFIELD GREEN, 


PRINTER, ARTIST, 


RAPIDITY AND ECONOMY. 


TS easy to o 
5 


79, UPPER THAMES STREET, E C., 


AND DESIGNER. 


DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


“ EXCELSIOR,” “ EXCELSIOR” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


perate, simple to learn, quiet in action, and not liable to 
It will TUCK, HEM, FEL 
and sews from two ordinary 5 

inch, will not rip. Price from £6 — 


WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. 
MANUFACTORY—GIPPING WORKS, IPSWICH. 


GATHER, CORD, QUILT, BRAID, 
requires no re-winding, and the seam, if cut at every 


PRICE LISTS FREE. 


VEORGE CUTLER, Junr, MANUFACTURING ENGINEER, LONDON GAS- 


HOLDER AND BOILER WORKS, 8, WHARF, WENLOCK ROAD, CITY ROAD, N., LONDON. 


Contractor for Tanks, Gasholders, Roofs, 


Puriders, and all descri ip 
reasonable terms. Steam and Range Boilers of the best material and workmanshi 
MAKER AND PATENTEE OF THE GAS HEATED STR 


tions of Gas Apparatus executed on the most 
on the shortest notice. 
M BOILER. 


Slide and Byepass Valves for Gas or Water W orks, Bolts, Rivets, Retort Sorews and Doors kept in Stock. Ga 


Works supplied and erected complete with main and service layi 


CRICKMER’S PATENT PLASTIC METALLIC PACKING. 


FURTHER REDUCTION IN PRICE ON AND AFTER OOTOBBR FIRST. 
. la INDIA-RUBBER CORE PACKING 1 


2s. Do. 
This Packing takes less Tallow to lubricate it thas any other, and being a Pliable Metallic Surface 


PATENT WIRE GAUZE JOINT PACKING.. la. 64. per Ib. 
CRICKMER'S PATENT PACKING . d. 

keep it 1 0 tight. 

PA TTA 

STRETCHED LEATHER MILL BAND3, 


(HEMP)... .. bok Ad. per Ib. 
CUTTON) P : 6d. 

g but little 8 to 

a great raving in friction 


there 
LOW PUMPS AND LUBRICATO 
WELL HOSE PIPES. FIRE BUCKETS. VALVES, WASHERS, &c., 
CAUTION,.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to 


CAN 
ROSS 


be Crickmer’s. 


AL 
GRANGE ROAD, BERMONDSEY, or their Authorised Agents. Price Liste upon application. 


No Fitter or Turner should bewithout a Straight-edge. 


The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND MACHINE IRONMONGER 
135, STEELHOUSE LANE, BIRMINGHAM. 


Clubs of Workmen supplied at reduced prices. 


No egual tool is sold under FOUR TIMES THE PRICE. 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-nquare, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Batablished 30 years. Full A TA as to expired or 
existing Patents at home or abroad. Appiy personally or 
TRAFAJ to Messrs. PRINCE and Oo, Patent Office, 4, 
ALGARB-BQUARE, CHARING-OBOSS, W. O. 


YO INVENTORS—GENERAL 
PATENT OFFIOES.—L. de FONTAINEMOREAU, 


4, South-street, Finsbury, London; 16, Rue de la Fidelité, 
3 3 Rue des M nimes, Brussels. Provisional pro- 
to ale nt, £80; French patent, 

281 108.; Ga. Midem, gratis on app'ication. 
VENTIONS PROTECTED BY 


PATENT or REGISTRATION, at fixed and most 
moderate The Inventors’ Manual 
or is on application.—Apply te Mr (late 
Barlow and Co.), 89, Chancery-lane, London, W. C. Es- 
tablished 21 years. 


INVEN' ORS ASSISTED 

Securin arryi O d Di f 

Pe: 3 15 1 A BROWNE mg ct 

pruss and Foreign Office, 49, King William-street, London- 
phiet gratis, on Cost of Patents, may be had on application 


IN VENTIONS secured by Patent or Regis- 


tration, on moderate age Uy, application to Mr. WILLIAM 
1 of upwards of 85 ’ experience in such matters), 
. 62, Chancery - lane, Londen, W. C. 


ATENTS FOR INVENTIONS.— Full 
instructions may be obtained applying to Mr. W. 
te, 8, Small 


T. RAWLE, Office of British aad F 
street, Bristol. 
O SECURE INVENTIONS by Patent 
a at home and abroad, consult Messrs. TONGUE 
5 8 (gratis) 34, Southampton-buildings, Chan- 
perylane, W 


IMPROVEMENTS IN ARTIFICIAL LIGHTING. 
HE ADVERTISER wishes to meet with one 


or two capitalists to join him in the financial development of a 
thoroughly practical and useful light. The invention is perfect, and 
has been secured. The light is far superior to 1 gas, aud much 
cheaper. It is quite independent of coal gas, and is applicable every- 
where. It may also be used in conjunction with coal gas, where the 
latter is laid on, greatl. increasing its light and brilliancy. Address, 
woo of E. P. H, Vaughan, Eag., Patent Agent, 54, Chancery - lane, 


HE LONDON ORA WIN G ASSOCIA- 
TION for map ying 
Plans Tracing, Wood En Drs wing; Doriga, Maps, 
n , o fs 
Duke: 1 Aucphl, Louden Enclose amet for pro- 
spectus. 


OTICE.—Removing to No. 1155 krom 132, LONG 
ACRE, LONDON, W.C.—C. SUFFEUL, Manufacturer of Im- 
proved Engineering, 3 and Drawing i Instruments for Homo 
or ana service. Eve trument of the finest 
reduced prios. Standard Measures of all Natious. 
logues. Forwarded to all parts on remittance or Lo 


OHN SHEPPARD, of 10, Marsden-square, 
Manchester, has fiat egr adapted himself for the supply of 
ENGINE-CLEANING at the following prices: White at 
833 per ton; grey. £0 per ton; couma 421 per ton. adding 
Material, for wadding manufacturers, at fa low prices, in 
bleached, crimson, grey, and black. IAberal terme to shippers. 


HE LENOIR GAS ENGINE.—A number of 
these useful aod economical engines to he seen in actual work 

in town and country. Being free from alld r. they can be used 
where steam power is totail inadmissible. Exhibition, and every 
information supplied at 40, bdboura-street, Aare, W. C. 


OLLOWAY’S OINTMENT AND PILLS.— 
HAPPY HEALTH.—However provident, however careful 

man may be, he ie still destined to be assailed by alckmess, and it is 
wisdom to bead ate aa reed with a remedy against such a calamity. The 
Ointment an discovered Holloway e 


or scrofatous tal 


Toa pany and sireng then—and thus even eh r health 
on 


al doses of them prove highly beneficial by their tendency 
from ite es and weaknesess, whence serious 
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PATENT HOLLOW STEAM PACKING. 
HE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is sọ con- 
structed and a gt that thé pressure of the steam 1 makes the 
joint dy ente packing from the cylinder us the many 
ee to — Ms previously existing are 1 meted: 
ulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking oa Diving Dresses, Gas 
C f India - rubber articles 


Price list or circular, with full description of packing, to be had of 
the only Manufacturers end Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


W. JONES 


DIE SINKER, 
EMBOSSER AND ENVELOPE MAKER, 
MACHINIST, 
PRESS AND BRA3S LABEL MANUFACTURER, 
246, HIGH HOLBORN. ; 
ENGINEERS (Civil. s = Modemical), 
l aa- Agenta, Inventors, 
—— Models for pep and other — — 
Perinaneat pag ig prones — ae 
I ag dg Tae yr oe Working and 
ings, Tracings, & „Models. a ur Triala.—New 8 
a — out full — or ae any ao hig . Brass, and Mal- 


Iron 
ble Irou e ngs sania’ by MACMORRAN & Co., 149, Salisbury- 
Agents for Lienior’s Patent Gas 
a 


Engin a php papers for the City of London Working 
Classes Exhibition, and A olf interests on given. 


W. R. GIBSON, 


DRAUGHTSMAM AMD ENGRAVER ON 
WOOD, LITHOGRAPHER, &c. 
EAST TEMPLE CHAMBERS, WHITE. 
FRIARS STREET, LONDON, E.C. 


HE EVAPORATER SURFACE CON- 
DENSER (PERKINS’S PATENT).—This simple apparatus, hav- 
ing now been in use for some years, can be strongly recommended as 
very effective and economical. 
A vacuum of 26in. cau be readil 8 by evaporation alone, 
e ordinary condenser is dis- 


n 
returned to the N at a n 
= of 5 pump. 8 ＋ a condensing 


1 
feren 13 application to the Manufacture 
aud ferences and M. A 7 6, Seaford-street, Regent’ — 
London, W. C. 

W. H. PEARCE, 


LATHE AND TOOL MAKER, 
77, GREAT SUFFOLK STREET, 
BOROUGH, S.E. 

Lathes from 358. upwards, 


PRIZE MEDALS, 
INTERNATIONAL EXHIBITION, Crass I. aw II. 


pas PLUMBA BAGO CRUCIBLES.— 
Crucibles manufactured by the PATENT 
PLUMBAGO CRUCIBLE COMPANY are the ony 
kind for which a Mepa has been AWARDED, and are now 
nsed exclusively by the English, Australian, and Indian 
Mints: the French, Russian, and other Continental 
Mints; the Royal Arsenals of Wool- 
wich, Brest, and Toulon, &. &.; 
and have been adopted by most of 
the large Engineers, Brass Foun- 
ders, and Retiners in this gd 
and abroad. The great 
riority of these Melting teins ‘ames 
sists in their ca 


are unaffected b za musk 
Are egy ack, aad become heated 
sny other crucibles. In 
of their WW * 


v 
‘The Company have recently introdnced Crnotbles 


ed for the following viz. :— 
2 Mxzutme, the average m, pa of which 


ra agg to 6 Days; Srxab Maitme, 
w are found to SAVE NBARLY A TON AND A HALF OF 
Adan Beije keii pa ead: pary Iron pota, and 
ade ee nger than inary Iron 

= the great loss which arises from frome MARUI A 


able Furna , Stove 
and 


PLUMBAGO CRUCIBLE 00 
THE PATENT P UM BAGO CRUCIB COMPANY, 
Barranena Works, Lospex S. W 
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= 
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ous m 
or by letter), « at his OFFI 


‘Lcacoacts ev 
8 guineas, 1 


* 


SAMUEL BROTHERS, 


Lowpow : Printed by Made and Torres, 1, Orane-co 
agents 


LLEWELLINS & JAMES, 


BRASSFOUNDERS, 
COPPERSMITHS, AND ENGINEERS, 
BRISTOL 


Sole Makers of Clements’ 


ECONOMIC LUBRICATOR, 


FOR MARINE, LOCO’, AND FIXED STEAM-ENGINES. 


it (As supplied to the Admiralty, and many Engineering and 
Steamship Companies.) 


This Lubricator offers a perfect method of lubricating all the 
internal parte of the steam-engine, by the vaporisation of the 
lubricant, saving, at Jeast, half of the oil or tallow generally used, 
and lessening the wear and tear” consequent upon imperfect 
lubrication. 


PRICES, COMPLETE, WITH GUN-METAL FITTINGS :— 


3 Pints, 62s, Gd. ; 3 Pints, 67s.6d,; 4 Pinte, 750. 
BRIGHT GUN-METAL BODIES, EXTRA, 


As they are fixed on the steam-pipe, the diameter of this should 


be given; and it should also be stated whether horizontal o 
vertical. 


3 AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the business o of bia late Father, which h 
of Thirty Years, offers his professional services to inventors, * as been established upwards 


e r. containing full information respecting the 
es of securing prote tiou for inventions at howe and abroad, ma Be had, Gratis, b lying 
Sg FOR PATENTS, 7. STAPLE INN, LOND iti ae ote A 


PATENTS. 


t. VAUGHAN, Member of the Society of Arts, British, Foreiga, and Colonia! 
Patent Agent, 64, Chancery-iane, W.C. 
description of business connected with Letters Pateat for Inventions. Provisional protection, 6 to 


Guide to Inventors” free by post. 
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Suits for all Occasions 
36s. to 114s. 


358. 


Boys’ Suits 
lüs. to 35s. 


50, LUDGATE HILL. 


The new Book with 42 Engravings (36 being Portraits). illustrating tle most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase. 
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structed in various ways soas to effect an adjustment 


of the annular spaces for steam and water or other 
liquid. One method Las been by moving the hollow 
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object of this invention to dispense with; also, to 
simplify construction, and render the apparatus more 
effective and less liable to get out of order. 

The improvements consist, firetly, in arrangi 
and combining the apparatus so that the hollow par- 
tition cone is fixed, and so that the stoam is adjusted 
by means of the central cone spindle, as hitherto, 
and in arranging the dischargimg cone in a peculiar 
manner go as to be moveable without packing, 
independently of the receiving cone, which is fixed. 
By making the angles which come opposite the 
nozzle of the partition cone more obtuse than hitherto 
a shorter range is required fer adjustment, and 
the apparatus acts perfectly, though the space be- 
tween the two nozzles varies to the extent required 
fur adjusting the space for liquid. The discharging 
hollow cone is made in two parts, an internal part 
forming the smaller, and an external the larger end 
of the hollow cone; the external is fixed, the inter- 
nal part is moveable, and by the larger end of this 
part moving to and from the nozzle of the partition 
cone the space for liquid is adjusted. 

The necessity for packing is dispensed with by 
arranging so that the movable internal part of the 
discharging cone will extend only a little past the 
nozzle of the partition cone when the space for liquid 
is fully open, at which point the jet or current has 
attained a very high velocity, and when so arranged 
we find the passing fluid has no tendency to escape 
between the internal and external discharging cone, 
but rather to suck in air, or to draw in any fluid 
which may overflow from the nozzle by accident, or 
an imperfect adjustment of the steam and liquid. 
Motion is given to this moveable internal part for 
effecting the adjustment of the liquid te the steam 
by a toothed rack on its exterior, gearing a toothed 
pinion or segment with it, the pinion being secured 
on a cross shaft, which is tumed by a hand wheel 
or by being geared with another shaft having a 
hand wheel upon it. Injectors constructed as ade 
described may be arranged so as to be readily ad- 
justed to suit a high or lew pressure boiler. 

The improvements consist, secondly, in arranging 
and combining the apparatus forming Giffard's in- 
jector, with the discharging and receiving cones each 
made in two parts, an internal part forming the 
smaller end of each cone, and an external part form- 
ing the larger end of each cone, which external parts 
are both fixed. The internal part of the discharging 
and receiving cones is arranged similar to that above 
described. The two internal parts are connected so 
as to move together, and may be considered one 
piece. This internal part of the discharging and 
receiving cones is actuated in the same manner as 
the internal part of the discharging cone, as de- 
scribed, and packing is dispensed with by arranging 
go that the ends of the internal part are kept opposite 
the rapid part of the jet or current, so explained. 

In some high-pressure mjectors it will be an advan- 
tage if the space between the discharging and re- 
celving cones or nozzles can be closed after the 
injector has been brought into operation. This part 
ef the invention consists in constructing injectors 
with the dischargmg cone arranged and actuated as 
described, the nozzle of the internal part of the 
discharging cone being formed to fit like a valve into 
the nozzle of the receiving cone, so that when the 
injector has been got to work the internal part of 
the discharging cone may be brought against the 
nozzle of the receiving cone, and by this means the 
communication with the atmosphere may be closed. 

Fig. 1, is a loagitudinal section; fig. 2, a cross 
section in the line A, B; and fig. 3, (partly) an out- 
side view. The external casing (a, ai,) is formed 
in two parts united by flanges (a3). One part (a) 


of the casing is screwed and bushed to receive the |. 


central cone spindle (b), and provided with a pack- 

ing gland (bi) round the central cone spindle, and 

the partition cone(c), which separates the steam and 

liquid is screwed so as to fit exactly in the centre of 
the discharging cone (d), when the two parts of the 
casing (a, ah) are secured together by their flanges. 

The external part (d) of the discharging cone is 
secured into the casing (ai) so as to be steam-tight, 

and in this external part the internal or nozzle = 
(di) of the discharging cone is fitted so as to e 
freely to and from the nozzle of the partition cone. 
When this internal part (d!) of the discharging cone 
gives the largest annular space for liquid, its end 
extends but a short distance past the nozzle of the 
partition cone (c), and the external diameter is kept 
as small as possible, so as to be opposite that part of 
the passage where the jet or current has attained its 
greatest velocity. Should the external part be made 
much larger in diameter, so as to terminate opposite 
that part where the current is moving at a slow 
speed, there will be leakage, and internal packing 
would be required, which ft is the object of this 
invention to dispense with. Mhe internal or nozzle 
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part (di) of the discharging cone is shewn detached 
in fig. 5. It is adjusted to regulate the water space 
by a crank pin (di), which fits into a groove formed 
acrosa.the exterior of the nozzle, as shewn in fig. 5 
and fig. 1 This crank pin is made upon the at of 
a short stud or shaft (da), which has a collar upon it 
fitting a recess in the casing, as shewn. The short 
shaft is kept in its place by a screw gland (dd), be- 
tween which and the collar upon the short shaft 
packing is placed, and by means of the screw gland 
sufficient friction can be put upon the short shaft to 
prevent it from turning too easily. The crank pin 
(d?) extends a little beyond the circumference of 
the short shaft (d), but by forming a notch at one 
side of the hole in the casing for the short shaft, it 
can be easily passed through. The short shaft () 
is turned by a handle (ds), which may be formed with 
a pointer (ds) referring to an index (T) fixed upon 
the exterior of the casing (as shewn in fig. 3), and 
this index may be graduated according to the mini- 
mum and maximum pressures of steam, for which the 
injector is intended, so that the nozzle part (d!) when 
starting the injector to work may be placed as near 
as possible to the correct position suitable for any 
known pressure of steam to be used by the injector. 
The receiving cone or nozzle (e) is screwed into a 
ring (e1), which carries the stalk of the valvo (+3), and 
this ring screws into the casing (al), so that the 
distance between the discharging and receiving 
noaxzles (di and e) can be adjusted when the injector 
is applied to suit high or low pressures. An end 
view of the ring and valve is shewn detached by fig. 4. 

Figure 6, is a longitudinal sectien; Figure 7, a 
cross section on the line A, B, Figure 6; and Figure 
8, partly a side view; of one modification of the im 
provements. The casing is made in two parta(a anda!) 
connected by means of flanges (a) and screws, one 
part (a) of the casing is prepared to receive the 
central cone spindle (b) with its stuffing box (bl), and 
the partition cone (e), as shewn, end the other part 
(a?) is prepared to receive thé external parte (d amd e) 
of the harging and receiving cones, and the valve 
(e3) fitted at the end thereof, as shewn. The internal 
or noazle part (d!) of the discharging cone (d) is 
arranged and fitted same as that already deseribed, 
but is cominued and connected with the internal or 
nozzle pet (el) of the receiving cone, which slides to 
and fro freely, and is without packing. The imternal 
nozale (el) of the receiving cone (e) termimates where 
the jeb or current has not materially diminished in 
velocity, so that there is no pressure of Said tendin 
to e between the surfaces of the internal an 
exte receiving cones or nozzles. The internal 
nozzle (Jr and ei) of the cones may be formed in two 
pieces, as in Figure 6, or in one piece, as ia Figure 9, 
n longitudinal re ibe „ 10, a TT seetion 
at c. D, Figure 3. e discharging and receiving 
nozates are me@e at their terminations of the sams 
form amd with the same space between them as in 
injestors with these parts fixed, the metal being 
shown cut away, to allow for overflow, aml for the 
escape of fluid when sfarting the injector. Thein- 
termal nozzles (Ai and ) are cylindrical upon their 
exterior, and have a toothed rack formed thereon, as 
shewn, into which a pinion (d?) gears upon e short 
shaft (d3), shewn best in Figure 7. This ahaft (d3) 
is inserted through a hole in the casing (at), which 
is closed by packing and a screw gland (d4), as shewn. 
Upon the exterior end of the shaft a hand wheel (d?) 
is paced, which is graduated upon its edge, so that it 
may be set to regulate the water space to any known 
pressure of the steam, by bringing a point upou the 
index corressponding to the known pressure opposite 
a pointer (dé) fixed in the side of the. casing, as 
dhevwn in Figure 8. . 

Figure 11, is a longitudinal section; Pig 12, a 
dross section on the line A, B, Figure 11, whi¢h shew 
an injector according to the second part of the ih- 
vention, and similar to that shewn by Figures 6, 7, 
8, except that the external parts of the cones ( and e) 
form pert of the body or oasing of the injector; in 
other respects the injector is constructed in the same 
manner as that shewn by Figures 6, 7, 8, exeept that 
part (a) containing the central cone spindle (b,, and 
partition cone (e) is screwed into that part (al) con- 
taining the discharging and reasiving cones and 
valve. 

Figures 13, 14, 15, are outside views, partly in 
section, shewing various methods for giving the 
movements for adjusting the position of the internal 
nozzles of the discharging and receiving cones. 

In Figure 13, the worm (“) upon the shaft (d) 
gears with the pinion (d?) that engages with the 
toothed rack upon the nozzle part (di). It is ar- 
ranged with a screw gland stuffing box (d), as 
shown, the part (at) forming the bearing and the 
stuffing box, and carrying the axis (d3) of the pinian 
(di) being secured to the side of the oaeing (ui) by 
screws. 
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The injector shewn by Figure 14 is- somewhat 
similar to that shewn by Figure 13, the worm bein 
enlarged in diameter, so as tq gear directly with the 
teeth upon the nozzle (d1), which is prevented from 
turning by a écrew (y), the head of which moves u 
and down ima slot in a projection from tha pte 
discharging cone. The worm (ade) is inserted thromgh 
a dot in the casiug (ai), and is covered by a cap (ai) 
secured by sere woe. 

Fix ure 15 shews an arrangement somewhat similar 
to Figure 14, except that in place of the worm (d?) a 
toothed pinion (d°) is fixed, which gears with a 
pinion (w) fixed upon fhe internal nozzle (di), to 
which it gives rotating motion, the internal discharg- 
ing nozzle (di) being made to screw into the external 
discharging cone (d). In each of the injectors, f 
represents the inlet for steam: g, that for water or 
liquid; and h, the overflow orifice. 

Figure £65 shews the manner in which the third 
part of the invention is carried into effect. The noz- 
zles (di and e) are formed as shewn, and ground to 
fit like a valve. When the arrangement is applied 
to injectors where the partition cones is adjuatable to 
regulate the water space in the ordinary manner, the 
moveable nozzle need not extend su close to the 
nozzle of the partition cone as to effeet the adjustment 
of the water space. 

The inventors reside in Manchester, Mr. Robin- 
son being connected with the Atlas Works. 
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The following account of a ouzious experiment is 
contributed to the Pharmaceutiual Journal by Mr. C. 
H. Wood :—* A very curious toy is now being sold 
in Paris, under the name of Pimrach's Serpent. As 
thie toy really constitutes an interesting chemical 
experiment, perhaps an account of it may prove in- 
teresting to your readers. It consists of a little eeno 
of tinfoil, containing a white powder, about an iach 
in height, and resembling a pastille. This cone is 
to be lighted at its apex, when there immediate! 
begins issuing from it à thick, serpent-like ooil, 
which continues twisting ang increasing in length 
to an almost incredible extent. The quantity of 
matter thus produced is truly marvellous, especially 
as the coil which se exudes is solid, and may be 
bandied, although, of eouree, it is extremely light 
and somewhat fragile. Having a little of the white 
powder, with which the cones are filled, placed at 
my disposal by a friend, I submitted it to analysis, 
and found it to consist of sulphocyanide of mercury. 
This salt, when heated to a temperature below red- 
ness, undergoes decomposition, ewelling or growing 
in size in a most remarkable manner, and producin 
a mixture of mellon (a compouad of carbon an 
nitrogen), with a little sulphide of mercury. The 
resulting mass often assumes a most fantastic shape, 
and ie sufficiently coherent to retain its form; it 
sents a yellow colour on the exterior, but is black 
within. The ‘serpent’ shape, of course, results 
from the salt being burnt in a cone of tinfoil. Both 
the mercurous and mercuric sulphocyanides decom- 
pose in the samo manner; but the mercuric salt, 
containing more sulphocyanogen, seems capable of 
furnishing a larger quantity ef mellon, and is the 
one used in the French serpents. A solution of 
pernitrate of mercury is readily precipitated by 
sulphocyanide of ammonium, and the mercuric sul- 
phocyanide may be easily so prepared. It is best to 
use the mercurial solution as strong as possible, and 
to keep it in excess throughout the precipitatien. 
Solutien ef perchloride of mercury is not so easily 
precipitated as the pernitrate, probably owing to the 
solubility of the mercuric sulphocyanide in the 
chlorides. Perhaps I may be excused for adding 
that sulphocyanide of ammonium, suitable for the 
above purpose, may be very easily and economically 
prepared as follows:—One volume of bisulphide of 

on, four volumes of liq. ammon. fort., and four 
volnmes of methylated spirit are put into a la 
bottle, and the mixture frequently shaken. Xn the 
course of one or two hours, the sulphide of carbon 
will have entirely dissolved in the ammoniaca} Rquid. 
forming a deep red solution, When this result is 
attained, the liquid is boiled until the red colour dis- 
appears, and is replaced by light yellow. The solu- 
tion is then evaporated at a very gently heat (about 
80° or 90° F.) until it crystallises, or just to dry- 
ness. The product is sulphocvanide ef ammonium. 
sufficiently pure for the above purpose. One re- 
crystallisation from alcohol will render it quite white. 
One ounce of bisulphide of carbon yields by this pro- 
cess one ounce of sulphocyanide of ammonium.” 


A Coyvex lens burns at 25ft. under the surface 
of the sea ina diving bell ; 
Tux first known use of the rail in railways is due 


to Beaumon, in the year 1630. 
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ANSWEunS TU CORRESPONDENTS. 


A. O B—Psrhaps the following will suit your purpose. 
s and Fricsson’s caloric, or hot-air pal da are 
much used in the Un ted States, and the action may be 
beiefly described thus :—The chamber in the caloric- 
engine, though which the hot air passes. is filled with 
fine wirenettin.s, placed side by side, to the thickness 
ef twenty inches. On leaving the cylinder. the air, 
after doing its duty on the piston. is made to pass 
outwards through this chamber. In ita e, a quan- 
tity of in heat iu abstracted by the metal network, and 
given uo to the returning air. which es inwards 
through the same chamber. The returning air, with a 
slight acc: asion uf brat from the furnace, produces another 
effective stroke of the piston—thus fuel is saved. In 
the ship Ericsson the engine consisted of two 
of cylinders, conuected in their action, but not p d 
side byside, Each pair was composed of two cylinders — 
the lover one (the larger) being called the working 
cylinder, the upper the supply cylinder, The diameter 
of the working cylinders was 163 inches, that of the 
supply 187 inches euch. This enormous bore was found 
insufficient forthe work. We believe several are at work 
in the worth of Scotland, the chambers being of very 
thick cast-iron. 

James Hasssy.—On tinfoil. properly disposed on a per- 
fectly flat surface, pour mercury. which gently rub in 
with a baren foot. It soon unites with the tiv, and 
“quitkens.” Your plate of g ass should then be cautiously 

en the tinfoil, so as to slide off the superabundant 
mercary. Then place weights on the glass, which will 
quictly adh:re to the tinfoil. The glass should be very 
cleaa—dirt prevents adhesion. (2.) The surface to be 
gilt must be carefully covered with a strong animal 
gise; when dry rep-at with a safficient number of 
layers of the same size mixed with washed chalk, When 
this isdry, a thickish layer must be added, composed of 
sim and Armenian bole, or yellow oxide of lead. While 
this is yet moist. lay on the gold leaf. which will adhere 
= poing pisses w 8. . . ball: and, . the 
3 is perfectly „ barnish with an agate or 8 tooth 
fixed in a handle = 

ULD CHARLIE. —Thanks -see the Queries.“ We will not 
forget your suggestions. 

R. & B. (C. Ct). — You will find a little ‘‘smeltery” de- 
scribed a fortuight back, with a small illustration. If 
that won't suit. wiite again. 

H. Hagpine. —With a flint stone, then on a willow wheel, 
fed with pumicestone. 

W. H. H.—Fine emery paper, with oil. For cylindrical 
surfaces the p per is wrapped around a parallel piece of 
stick. Additioval lustre is given with woollen cloth, oil, 
and rotter stove. 

W. R. (Newcastieon-Tyne).—The price charged for the 

ted specification, which will be sent to you by Mr. 

. Woodcroft, from the office of the Commissioners of 

Patents, Mouthampton-buildings, on receipt of postage 
stampe. Over 5s y money order. 

Jauss WaLLics —We made a memorandum of your wants, 
but have not yet laid hold of the article, 

W. MuonamicaL.—If you inquire where you saw the cooking 

they will tell you where the article is made; 
or may be abie to xet you one If not, write again. 

T. R. Wesrow -T. ey have no cause for complaint, as you 
say; but there is a great demand for the article. The 
article you n'te is finished, Tour queries in another place. 

AMATEUR Paturen. —see letter in another column. 

J. @.—By means of Tyler's force-pump. sometimes. If 


ou require one, send to him at Newgate Market, and. 


I return you a catalogue, 

W. Tarox —There isthe -‘ Wanzer Machine Company 
(Limited) at 4, Cheapside. 

T. G. Maven.—This query has been answered once or 
twice, we think, already, in this place, We insert your 
query in another place, however 

Hancorss.—If you look at the advertisement columns you 
will find your wants supplied. The parties generally 
keep smal] models on sale. You might also send to Mr. 
West, 92, F eet-strret 

Omg wao Bauieves wis Lionr, &c.—See Mr. Smith's 
letter in another column, and endeavour to see the engine. 
If you canovt, we'll insert your letter. 

PURE. We will endeavour to doso, You have no con- 
ception how difficult it is to get at it 

E. d. O. (East Dereham) — We think some knowledge of 
drawing and mechanics, and of the lathe, is considered 
of value; but we thi k, if you mean trying to getin, that 
it would pay you to visit the town, and make acquaint- 
ance with two orthree of the men. 

Braassy.— Will endeavour shortly to meet your wishes. 

Consrarr Reaper (Dundee). - our query respecting the 
chuck inse ted elsewhere. Concerning the books, apply 
to Mr. Alvey, Swedenborg Society Publishing House, 
Bloomsbury. i 

H. H. H.—If you acquire the best, send to Holtzapffel, in 
Long-acre. I: second hand, advertise. Prices vary. 

W. Srocxs.—Senod to spon, Bucilersbury, for their cata- 


logue, 

Civa.—Will have seen ere this that the promise has been 
fulfilled. For the price of Mr. Muir's lathe, send to him, 
at 10, Jebn-street. Adelphi. 

J. Nasu. -Read ap the list in a recent number, and send 
to Spon 2, Buckiersbury, for a catalogue, and to Weale, 


Holborn. 
J. L. (Constant Reader). —Will endeavour to supply your 
50 : 


wants. 0 

R. Traevor.—The index and cases are to be had at the 
ofice. You don’t require much, certainly; were all our 
correspondents to want half as much, we should require— 
war 420, 000 a year to pay for it, What we can give we 


% We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 
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answer. A Zubscriber “ is nosignature—we have them 
the thousand; the same with Well-Wisher,” &c. If 
ey don’t like te see theirown names paraded, use those 
of an ancient or any other mao. 
Several letters remalu over till next week for answer. 
Lurrers applying for information to be furnished by post 
eannot be attended to. 
Correspondents are requested to keep copies of their 
drawings and manuscripts. as the Editor cannot under- 
take to return such as may be rejected. 


NOTICE TO ADVERTISERS. 

Abvszris RS in this journal are respectfully informed 
that the Collector from the office, 162, Fleet-street, will call 
upon them for a settlement of the amounts due for the in- 
sertion of advertisements. The Collector will in every in- 
stance hand in a printed receipt for the sum paid to him. 
Advertisers are particularly cautioned against paying 
money without receiving the printed receipt. 


— — — —— ——— a 
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LAND AND BUILDING SOCIETIES. 


Ae interesting series of papers was read in 
the Economy and Trade department by the 
Social Science Congress, on the subject of our 
caption; and we have to regret that the space at 
our command will not permit us to do more than 
give a short digest of each of three. The first was 
y F. Biggs, Esq., F.8.8., and directed atteation to 
one of the greatest evils in the production of dis- 
ease, poverty, and pauperism—viz., the state of the 
dwellings the labouring classes, and the insuf- 
ficiency of home accommodation. The house had 
very much to do with the manners, the habits, and 
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morals of the people; where the decencies of life. 
could not be ed the moralitics were impos- 
sible. The evil of overcrowding in dwellings was. 
great in towns, and had at last extended to the 
villages and hamlets, and through the deficiency of 
home accommodation it existed throughout the land. 
He described at length the origin and history of 
building societies, and of frechuld land societies, 
which he warmly advocated as the means of remedy- 
ing the evils of overcrowding. The benefits they 
conferred upon a working man were theee—they 
gave him higher interest than a savings bank would, 
with equally good security, if he were careful in. 
his selection; he had all the advantages that the . 
merchant or trader had from a bank, and he was 
able at any time to employ his deposits in the pur- 
chase of a piece of land. He objected to the 
monopoly which existed to so great an extent 
through the land, of the country bei: g held princi- 
pally by the wealthy, which interfered with the - 
proper enlargement of our towns. He suggested 
that a sort of Permissive Act should be passed by 
which any municipality or local authority could take 
land for extension of buildings or for new buildings 


anywhere within the jurisdiction of any local acts 


which empowered them to pave, light, or drain. He 
further recommended that an easy and economic 
mode of transfer ahould be introduced to supersede 


the present cumbrous, tedious, and ex nsive mode. . 


of conveyance—such a system as would render the 


transfer of land as easy as the transfer of railway - 
Mr. 8. B. Anty’s paper next claims attention, . 


and in it he set forth the various advantages accru- 
ing to members of such societies, thus: The politician 
saw in them the power of increasing the number of 
electors by acquiring, through the medium of these 
societies, a small freehold or adequate leasehold pro- 
rty. Unquestionably this was a noble object ta 
be attained, and gave a standing in society, and en- 
abled them, though only a small unit of the great. 
social family, to raise their voice and support in the 


election of those best qualified to direct the affairs - 


of the nation, and produce coutentment and happi- 
ness to its entire population. 
alluded to the advantages conferred upon the work- 
ing classes by inspiring them with habits of thrift 
remarked that the industrious were actuated by a 
variety of motives in joining those societies. There 
were some who cared nothing for political franchise, 
but who desired social position. They observed the 
advantages accruing frum the possession of a little 
capital, and although thirteen years might seem a 
long time over which to be paying pene they 
knew that if adverse circumstances overtook them . 
they could withdraw their money before the wel in 
tion of the time. Though the principles of working 
these societies were well known, it behoved the- 
societies to have men of experience as managera— 
men understanding the science of accounts. Mr.. 
Anty detailed the mode in which the operations of 
these societies was most successfully conducted; 
and when such was the case the result was a great 
benefit to investors. 

Mr. H. W. Ibbotson, Sheffield, spoke on the benefit 
of building societies in general, with some suyges- 
tions on the desirability of amending the law re- 
5 them. Having sketched the history of 

ese societies and their present position, Mr. 
Ibbotson selected a few of the most general benefits 
accruing from them, referred in detail to their prao- 
tical paatoa and lastly offered suggestions on the 
amendment of the law respecting them. Upwards of 
2,000 societies were registered under the 6th and 7th 
Wm. IV., cap. 32, up to 1850, and the societies had 
since then still greatly increased. The advantages 
of the societies were these :— Houses might be pur- 
chased by a slight increase of payment (by small 
monthly instalments) on what would be demanded for 
the annual rent, and premiums or fees for apprentice- 
ship, marriage endowments, and provisions for old 
age or for any other object whatever might be 
secured by the same medium. Such societies had 
tended in a remarkable degree to foster the habit of 
economy and carefulness, and they had extended the 
system of co-operatiun with the greatest advantages 
to the working classes. Mr. Ibbotson next spoke of 
the facilities and advantages for lending and borrow- 
ing in connection with the societies, and then ng. 
gested the following amendments in the law: It 
would be advantageous, he thought, to repeal the 
clause of the Act which limited the amount of each 
share in building societies to £150, as it did no geod, 
but on the contrary hampered the society in ite 
operations; he also suggested the repeal of the- 
clause providing that no member withdrawing his- 
shares before the termination of the period originally 
prescribed, should be permitted to take any profits. 
accruing on such shares. He thought the exemp- 


The essayist having . 
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tion of certain legal documents from duty on such 
societies was not so comprehensive as it might be, 
and suggested that it ought to be complete, and to, 
be applied to every description of document; he 
advocated the desirability of giving the directors of 
societies power to take personal security. He con- 
tended that the societies ought to have full power 
to raise loans without evading the Act (as they were 
compelled to do) by issuing certificates of paid-up 
shares; and finally, he suggested, as to the re- 
demption of mortgages, that the precise mode in 
which amounts to be charged to a borrower on re- 
emption should be calculated, and thus prevent the 
possibility of any future litigation on the subject. 


BIRTH AND GROWTH OF THE IRON 
TRADE. 
By Jaurs ROBERTEON, Esq. 
ISTORY is the portraiture of the past. It is a 
compound of philosophy and poetry; the 
philosophy affords us sound: advice and lessons of 
wisdom, deduced from the experience of our pre- 
decessors, and confirmed by the transactions of by- 
gone times. The poetry of history leads the imagi- 
nation to realise a past state of affairs, and par- 
ticularly pictures ferth the life and manners of those 
who have transmitted the discoveries of civilization, 
whose names are hallowed in the arts and sciences as 
benefactors of their race. The historian of a king- 
dom such as this has a great task before him, a sub- 
ject with many ramifications, embracing varied and 
conflicting interests, and demanding that each indi- 
vidual branch of manufacture should have a distinc- 
tive individuality, showing how order arose out of 
chaos, showing how our mechanical power and com- 
mercial industry arose, showing how the iron arose 
from a few hearths in remote and solitary forests to 
an importance truly wonderful from their colossal 
proportions, and to which the past history of ancient 
or modern times can find no parallel. I skall restrict 
myself to the commercial importance of the iron 
trade and its gradual and vast development, know- 
ing that with a practical people like ourselves scien- 
tific discoveries, which have no real or commercial 
value, are seldom popular, and that the commercial 
value which the skill of the engineer has given to 
the iron trade has placed it in its present prominent 
position. 
~ ¿Manifold are the uses to which this metal has been 
arplied—the . and the sword, the grace- 
ful needle and the ponderous anchor, the medicine 
of the physician administered to cure, and the deadly 


bal of— 

ERT “The mortal engines. 

Whose runde throats the immortal Jove’s dread clamour 
counterfeit,” 


owe alike their origin to iron dug from the bowels 
of the harmless earth.” In the. form of steel it has 
now become, in the form of crinoline, an important 
element in female dress, and in Berlin it has been 
manufactured into trinkets, earrings, and ornaments, 
the price of some of which reach the astounding 
figure of £2,700 per cwt. 

Iron must have slumbered in the earth long before 
the creation of man, yet if we go to Holy Writ we 
find that not many generations had passed away ere 
Tubal Cain became an artificer in braes and iron. 
Gold, silver, and copper are found in their perfect 
state, so that it uired less cunning to discover 
these metals; still, the hidden wealth of the iron- 
stone must have been early found out, since so soon 
after man’s creation we have evidence of its exis- 
tence as a metal. How it was discovered we have 
no evidence to show. Whether by revelation or 
science we can only conjecture; but science itself 
is a revelaticn. It is the sounding of the hidden 
secrets of Nature; it is the investigation by the in- 
quisitive spirit of man of those immutable laws by 
which this globe is governed, and as man trane- 
mitted to his posterity his discoveries in art and 
science, posterity perpetuated the discoveries, whilst 
the means by which those discoveries were made 
were irretrievably lost. We find from the Sacred 
Volume that 1500 years before the Christian era Og, 
king of Bashan, had a bedstead of iron, proving that 
iron had, at that early period, been applied to 
domestic purposes. Goliath, the giant of Gath, had 
a spear-head of iron (B. 0. 1044). There is also de- 
fensive armour spoken of about the same period, 
aud Job says, Oh! that my words were written 
with an iron pen, and cut in the rock, that they 
a endure for ever.” Herodotus speaks of men 
skilled in science, brought into. Greece by Cadmus 
(B. O. 1500), by whose abilities gold was discovered; 
they made arms and edge tools, and fleets were 
built, which gave to Greece the dominion of the sea. 
The earliest writers on the manufacture of iron are 
Diodorus Siculus, and Pliny the elder. 

(To be continued.) 
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[We do net hold ourselves responsible for the opinions è 
our correspondents. | 


BOORS ON TURNING, æ&0. 

Sir, —I copy for I. H. the title page of 26 in list. The 
art of double-coanting on the lathe, by Capt. James Ash. 
—London, L. Beoth, 307, Regent-street; and sold hy 
Holtzapffel and Co., 64. Charing-cross, 1857, I obtained 
mine second-hand price 10s, 

Bergeron, 11 in list, Messrs. Hachette, Kiog William- 
street, Strand, would no doubt obtain for J. F, It was 
30 francs, say 30S.,in 1820. about 408. im 1860, and is 
perhaps not obtainable by this time Valicourt is fully 
equal to it, price 12s or 143. English Indian ink will 
not have oneof the essentials of the genuine. Five or 
six drops of hydrocloric acid and two of spirits of wine to 
an ounce of water, will stop the genuine from working off 
in “shading up.” 

H. C. can never have seen a cast-steel tool exposed to 
nearly melting heat and turn ont fit for use; at about 
„cherry heat is the right degree to work at, certainly 
never above red-hot. H. H. 

P.S. In “lathe centres“ one mans 45° is the other's 90°, 


Sir —In No. 26 of Tug ExcLisn Mrcnaxio for September 
22nd, you answer J. Watson (Doncaster) by referring him 
to a book on Parlour Magic.” published by Beeton. May 
I ask tho exact title and price of this work ? I can find 
nothing like it in Beeton’s Catalogue, or rather advertised 
list. CAGLIOSTRO. 

Forest Lodge, Maresfield, Uckfield. 


Sir, —I have only just noticed the reply of“ Mephis- 
topheles“ to E. McGurk,” (No. 25), wherein he states, that 
“no clock will strike the same hour twice.” This is in- 
correct. I have one by Robbin, of Hatton-girden, which 
will not only strike the same hour twice consecutively, but 
as many times as you please. In fact. by reason of its 
peculiar construction, it cannot strike wrong. W. J. F. 


The various inquirers on this subject will, if possible, be 
answered in our next. 


THE BELLEROPHON. 

Sir,—In answer to your correspondent W. G W. in No. 
20, inreference to the overrunning of the screw in the ship 
Bellerophon, I beg to submit my theory of the matter. The 
ship Bellerophon is fitted with a four bladed screw. The 
blades when viewed in a line with the shaft will show that 
the water from the front or cutting blade is thrown back to 
the other blade, which forms a dam for the water, and the 
screw being propelled at a greater speed than the water can 
free itself, itcauses a round column of water to hold in be- 
tween the blades of the screw, which immediately checks 
the speed of the engines; but the screw having previously 
gripped the water, aspeed is given to the ship, and being 
heavily plated js not easily stopped. and therefore overruns 
the revolutions of the screw ; but immediately the vessel 
drops its speed the water leaves the confined parts of the 
screw, and the screw resumes its speed again to be pulled 
up in a like manner when the blade becomes waterlogged 
I feel thoroughly convinced that if the screw had been run 
at a much less speed the vessel would have travelled quite 
as fast, and without overrunning its screw, as the water 
would have had time to leave the inner circle or confined 
parts of the screw. Now this I know from experience, having 
tried six five, four, three, and two bl ded screws, but none 
supersedes the three bladed screw placed on an angle of 
forty-five, 

I have a working model seven feet long, fitted up with 
steam power, and can prove the truth of my assertion at 
any time E E. Ootury, Engineer. 

1, Mansion-villa’s, Mansion-street, Camberwell-road. 


THE AMERICAN STREET RAILWAY SCHEME 

Sir,—I can scarcely believe that the New Yorkers will 
care to avail themselves much of the ingenions elevated 
railway, invented by Mr. P. Andrews, and described in Tar 
ENGLISH MEkORHAMIO; albeit, the inventor has kept three 
things constantly in view. [t appears to me that the safety 
of both those who travel in the cars and under them has 
been constantly excluded from view. 

An upright revolving shaft is a danzerous thing, even 
whenin a mill among mechanics How much more so when 
project ne from the footpath of a crowded thoroughfare ? 

or the inventor’s special advantage I will suggest carrying 
this shaft up through the inside of the supporting pillar ; it 
would then be out of sight, and prevented alike from doing 
damage or being damaged itself. Even then, however, I 
am afraid the item “compensation” for accidents would soon 
swallow up a company’s capital, My card being enclosed, 
I here subscribe myself W.H. N. 

Ohard, Oct. 17th, 1865. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


RUBSTITUTE FOR BILYER.— What is a good substitute for 
the silver parts of graduated instruments? It should be 
white, not easily tarnished, not easily bruised, and soft 
enough to engrave upon, not expensive, and to melt at 
such a temperature that an amateur can work at.—OLD 
OHARLIE. [Try 90 tin, 7 antimony. | 

AQUARIcM Fountain.— What is the simplest? How made, 
—W. Browns, 

KEuvectrric CLIOckx.—In p. 244 is an illustration of an 
electro-magnetic clock: of what is the magnet M composed ? 
G. PHILLIPS. 

Assartna.—How are fron ores and galena assayed !—R. 
W. Wasstow. 

Mobs. The best way to make elastic moulds for under- 
cut work in plaster casting; also, what is the white hard 
varnish for plaster casts —AMATHVR OASTBB. 
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Sarery Vatva — What is the method of ascertain x 
ressure of steam a boiler can bear by the safety valve }— 
. G. Mavana, 

Wartsreroorma.—Can anyone give me a cipe fer 
waterprooting umbrellas without taking away tieiz inp. 
ness ’—Onips, 

Purpecors.—The cost of a telescope object glass, In. 
in diameter, 12ft focal length, also that of the snall tube 
with the eye glasses fitted complete; the best plase to get 
them, and any information to assist am amateur ts get one 
up cheap! y—MMTBLLITE. 

HonsH-SHOꝭA Macuut.— What is the size of the ven, and 
the kind and number of wire for a horse-shoe eledro-mag- 
net to lift 510lbs. or more, and the size and kind d battery 
required ?—W. C. H. 

PLatina.—What is the best way to silver-plae smali 
things in jewellery, by simple immersion or othemvise, to 
stand burnishing. and the colour ? -G. S. L. ' 

SOLDERING. ~ How can I solder very small things in 
jewellery, without fire? Is there not a chemical prœess in 
Birmingham ?— Gego. SMITH. 

TOR?POISB-SHELL.—How is tortoise shell made to join 
without putting on a plate or rivetting ?—W. H. O. 

STEEL. Wire GAUok.— Will any reader favour me with a 
1 of the gauges of steel wire, with the diameten -k. 

8 


CRHUcx.— Wanted, a description of a chuck to bolá brass 
rod for turning in a hand lathe— R T. 8. 

WELL Bosixg —As I am goi:g shortly to New Zeaand I 
shall be obliged to anyone who can tel: me how a tute caa 
ee to 20 or 80 feet, and if any and what tools areused. 
—dé. š / 

Drssactiva Microscore.—What is the price ef, and 
where can I obtain, a Collins’ dissecting microseope!—J. 
W HITEHRAD. 

Ova. Chock.—I shall be obliged to your volunteer cwre- 
spondent for his description of the oval chuck.—Eom» 
TRIC. 

Mrcroscorg.—How can I convert a magie lantern late 
sick opadne microscope. such asexhibited at the Polytechiie? 


Depoartixna.—Why is it I cannot get a good electret pe 
deposit —it being a brown spongy mass, instead of metalic 
Rpts Can iron be deposited, and by what method 


Stipe ReLE.—I have bought one, and don't knew how 
to use it. Will anyone tell me how ?— Youna MBONANIO 

UriII zwe Wastu.—To what purpose can I put cotim 
waste used to clean machinery with; also, old vuleanised 
india-rubber steam joints, and india rubber that has been 
used in muriatic acid ?—W ODEN. 

Saar GUTTA PERCHA. - Where can I procure really god 
sheet gutta percha, that will not rot readily.— Yous, Jr. 

WIND ExOiNES.— Wanted, details of construction of the 
sma'l wind engines used for driving chaff cutters and other 
small machines ?—V ENT. 

Papoa WEHERLS.— What advantage is there in splitting 
the floats of a paddle wheel in two, and putting one half 
on each side of the arm, and the disadvantage, if aay !— 
WM. SWINBURN, 

OPALESCENCE.—Will any one inform me the manner in 
which opalescence or iridescence is produced, as nsed it 
ornamenting surfaces, —F LANDERS OWRH. 

STANDARD BAROMETER. — Wanted, the relative proportions 
between the bore of the tube and the cistern ot a standard 
barometer—say, the tube being g; in., what is the area of the 


cistern, TOBIGRILI. 
: SPEED OF ROLLERS, 

Sir,—Which is the best proportion of speed for the rollers 
of frames used in cotton spinning. Some makers run the 
Back roller the same speed as the middle. while others have 
a Craft of one into two, or more. What is the best propor. 
tion to run the middle roller, when, for instance, the back 
goes one, and the front six. Corrox. 


STRAIGHTENING WIRE. 

Sir,—I have stra gthened wire by boring a hole ina small 
log, looping the end to a bar, attaching a horse thereto, 
and so pulling it through. R. MITCREBLL, 

[Another method is to place pins on a board, thus :— 


and pulling the wire through. According to tho carl, 8. 
are the number of points and their cluscness, ] 


SMALL CASTINGS. 

Sir, —I am much obliged to Mr. McGurk for his descrip- 
tion of a small furnace, and I beg toask him to describe 4 
crucible suitable for it—if I can make them, or where I can 
get them—pyrice, time of wear, &c., &c. 

AMATEUR MECHANIC. 


TO HARDEN STEEL. 
Sir,—In answer to M.O. B., he can harden steel by heat- 


ing it in melted lead, and quench in oil. To temper, first 
polish or scrape it white; then hold it over the gas till it 
is let down low enough. W. H. E. 


Sir.—A shoemaker's bench can be obtained at Mr. J. 
Spark es Halba, 308, 310, Regent-street, W.; and shoe 
maker's sewing machines at St. George Machine-works, St 
George’s-road, 8. Prices, £9 and £19 each, B. M. T. 


PAPER BAG MACHINERY, 

Sir, —In answer to the query of J. H. B., under head el 
Paper Bag Machinery, call at the addreas below, where 4 
new and simple machine forthe above purpose has Jun 
been patented, and the machines will shortly be in ths 
market. B. BWA & Co. 

Patent Office, 49, King William-street, R. C. 


Ocroprrn 27, 1865. 


THS ENGLISH MECHANIC, 


53 


ATLANTIC CABLE. 

Sir,—¥our correspondent Edmund Deer, in No. 29 pro- 
poses to fill ‘his buoy for under-running the Atlantic Cable 
with air, evideutly with the idea of giving ita 
greater buoyancy. But instead of lessening the specifie 
gravity of the buoy by filling it with condensed air, he abe 
solutely increases it. He mivht compress tke air to such 
an extent, that it would weigh heavier than the water it 
displaced and, as a matter of course, the buoy would then 

tothe bottom. | extract the following from Dr. Lard- 
ner’s work oa “ Hydrostatics and Pneumatics,” which may 
be useful to him: 

“Every increase which is given to the quantity of air 
contained in a vessel (by compression or cendensation) 
2 a corresponding increase in its weight, and every 

ution-of the quantity of air it contains produces a 
ng diminution in its weight.” 


corres 
regard tothe other part of his apparatas, I think 


Wi 


that if there were any h inks in the cable or barnacles and 


seaweed adhering to it, there would be much difficulty in 


passing the ca le throuzh the groove in the sheave; and 


should apy sudden hitch of this kind occur, the cable 


would very likely Lreak before the accompanying steamers 
could stop—to say nothing about the almost insurmount- 
ecping two steamers in a sea way, on an 


able difficulty -of 
exactly parallel course, and at the same rate E N 


IN ANSWER TO J. E. M.“ T. HARRISON,” AND 


OTHERS. 


Sir,—In answer to J. E. M.,“ in your last number, he 
pushed 
proportion to their effective, not 


3 areg, hut, in all the cases he has shown, the 
ve area isthe same, viz. :— 


The diameter of the cylinder, and the different shapes 
cannot possibly make any difference in the action of the 
steam, except the one marked F, and in that case the 
effect would be to wear one side of the piston immensely 


is quite right in saying that h's pistons will be 
forward by steam in 


faster than the other. 
In reference to Jas. Morrison's letter on Lap and 
Lead,” the subject being very interesting and important, 
I should like a little explanation. 
throw of the valve, does he mean its travel. or half 
its travel, or, in the event (as in common slotted links, with 
eccentric rods eonnected at the ends) of the throw of the ec- 
centric not corresponding to half the travel ofthe valve, which 
dimensions shou d be adopted as a basis for the construc- 
tion of the diagram. There must be some mistake at the 
end —“ the line G. J, F=the angular advance of the sheaf.” 
This cannot be the case, or the eccentric would be at right 
angles to the crank, I suppose J. M. means thatif the 
» line of the crank be at right angles to G, I F, then A, G, 
C, will be the proper position for the eccentric. 

In answer to Kecentric’s question, I should say that 
gules to find the lead are useless. I know in engineers’ 
shops itis seldom settled scientifically, but paries according 

1 U 


to the size and nature of the valve from ae to —-. I can 
6 


1 
vouch, however, from experience, for the accuracy of the 


fi table for finding the lap. 
cut the steam off when the pisten has passed 
1 7 | 2 3 | 5 7 | 21 
22 „4 | 12 
of its stroke, multiply the given stroke of the valve by: 
354 an 20417744 


and the product, less half the lead, is the lap required. 

In answer to T. Harrison, Willis’s Mechanics” bas 
been out of print for a good many years, and is very scarce ; 
at least, I have not been able to procure a copy after a 
most diligent search through all sorts of book shops. 

In answer to Tyro—the use of two, three, or more threads 
(of the same pitch) on a high-pitched screw is to lessen 
their liability to strap, which is done just in proportion to 
the number of th s 

Hoping this letter may be of as much use to some of 

subscribers as answers have at 9 tim es 
A B. 


to me. 3 
8. Kilmarnock, Mr. Jackson, &c., are at cross pur- 
poses about the angles of lathe centres. The former refers 
to the angle at A, the latter to that at B. 


It is evident that if A = 45°, B must — 909, as the three 
angles in any triangle are equal to two right angles. 


MAHOGANY DYE, 
Sir,—In answer to X, X. Z., who requires a dye for ma- 


plane the wood (which should be of a close grain) 
acid. Afterwards, one ounce and a half of 
blood, dissolved in a pint ef spirits 


— 


‘ill g Ot, Tener, I on kya 
assume the appearance 
renne 
l drawn linseed oil, the wood will be 
brilliancy. B. H. HOXRISET, 


The wood is then to be rubbed with di-. 


MOMENTUM. 

Sir,—I wish to know the weight of rim of a fly-wheel 
for an engine, the cylinder sin. dia., Sin. stroke, and fiy- 
wheel 25ft external dia, 150 revolutions per minute, I have 
tried the rules of Burgh, Molesworth, Bourne, and others, 
and find them to vary from 1 cwt. to 7 cwt. 

Wishing to by the law the power or momentum of 
moving bodies, I found in Bourne’s catechism, (4th edition, 
1856, page 10), “That the power inherent in a moving 
body of any weight, is proportionate to the square of the 
velocity. Of twoballs, therefore, of equal weight, one mov- 
ing twice as fast as the other, has four times the mechanical 
force. If the speed of a fly-wheel be doubled, it has four 
times the power it had before.” 

At page 11 of the catechism I find that in practice 
when the power resident in the fly-wheel rim, at its 
average speed, is from 2} to 4 times greater than the power 


generated in one half-stroke, the engine will work with 


sufficient regularity for most ordinary purposes, but where 
great regularity is required it will be advisable to make it 
six times” Now—suppose the piston to be a weight 
of 540lbs, moving 3:5ft per second, and fly-wheel 2 5ft mean 
dia., moving 21ft. per second. 6 times the 57 of piston, 
I infer, according to Bourne, it will have 36 times the mo- 
mentum ; consequently piston 540lbs x3 5—1,990lbs, mo- 
mentum, 

Fly-Wheel moving 6 times the speed, which squared is 36; 
1,990 > 36-55. 27lbs weight of rim to equal momentum of 
piston, which only requires multiplying for the ratio of 
power wanted. 

If any of your readers will explain whether I am right or 
not, they will oblige THOMAS WINDER, 


PROTRACTING T-SQUARE, 


Sir,—Enclosed is the sketch of a protracting T-square that 
I have found useful, and doubt not but that it may be found 
useful by many. If it be known (as I suppose it is not) 
it is notso well known as it should be. If it be new, you 
yf giveitto those who want it through your columns. A 
and B are the ordinary blades, and fixed stock. O is a stock 
moving as usual on the clamp screw pin D. Into the inner 


— 


te of this stock there is a semicircle of planetree (31 
inches radius), indented, which, is divided into degrees, and 
figured from O at E E’, to 90°, There are spaces cut through 
the fixed stock ai F, F’ ; these are sloped to the centre, and 
laid with planetree, on which lines are drawn for reading 
off the degrees on the semicircle. G, G, are spaces in the 
oe oe 3 for the fingers, Pee useful for laying 
own, orr ug angular ines, drawing polygons with 
any number of sides, shading at various angles in one or 
two directions, Gamma (Glasgow). 


OPTICIAN’S CEMENT. ' 
Sir,—In answer to R. W. (Oct. 6), Canada balsam is the 
cement used by opticians for cementing lenses together. 


OLD CHARLIE, 
G in answ 5 — A is 
si aha ‘ber asst iald'on A 


„ One uses gum-benzoin, dissolved,’ 


"> DANIEL'S BATTERY. 

Sir, —I beg to thank those gentlemen who kipdly an- 
swered my enguiry respecting Daniel's battery, and 
I have now reversed it, and haveit in this form: 
six earthenware jars, and laced in each a cylinder 
zinc; amal amated in the centre of each zine is a porous 
tube which is half inch apart from the zinc; all round in 
each porous is a flat strip of copper conuected to the next 
zinc, I have put water between the ziue aud porous tube, 
and in the tube is a strong solution of eulphate of copper, I 
have bad it thus two dass, and as yet not anv signs of 
electricity. Can any reader give me further information? 

ALFRED CROFTS, 


MISCELLANEOUS ELECTRICAL NOTES, 

Sir,— To H. Brown,” No. 27.— Ladd, No 11 and 12, Beak- 
street, will probably give you all the information yourequire 
relating toe ectric sparks. You are not very explicit as 
to your exact requirements. If you merely wish for sparks 
at intervals, afew couples of Danie.'s, joined in circuit with 
your condenser, or secondary batteries. will perhaps be 
sufficient. If you want a continuous spark 4 inch long, you 
will find it expensive, with batteries alone. 

J. Round had better apply to the same agent. 

A popular work on electiicity would most likely answer 
Comus’s requirements. Lardners Handbook“ is just the 
thing. 

T. B. R.— It is not exactly necessary toinsulate the wires 

comprising the iron core of induction coils, but it is fre- 
quently done in some of the more expensive descriptions, 
in order to increase the rapidity of charge and discharge 
when in use. 

Knobstick, No. 28, must refer to No. 21 for a description 
of method of electrotyping iron with copper. If he wishes 
to electrotype or electro-gild, the better plan would be per- 
haps to coat with copper first. Napiers ‘‘ Electro-Metal 
lurgy” is one of the best works on the subject. 

J. Newton, No. 29, will find an answer respecting sparks 
from magneto machines in No. 27. 

J. W. Merthyr can obtain carbon batteries and models of 
electro magnetic engines, either at Faulkner's, Foster-lane, 
or at Horne and Thornthwaite, Newgate-sireet. The prices 
of these instruments vary from £1 upwards. 

I must remind J, D. E. that electro- mag nets are not often 
used for giving shocks. A modification known as the in- 
duction coil is more frequently used for this purpose, and 
has been fully described by your correspondents in previous 
numbers. It may, however, be useful to some of your 
correspondents to know how the electro-magnet can be used 
for giving shocks ; I will, therefore, give the information: 
Wind the horse-shoe in the usual manner, with, say Hb, 
of. No. 35 oppen Tua placed over the poles and armature 

contact breaker, similar to those used for induction cots. 
Join one pole of a 6 or 12 cell Daniel, to one of the ends of 
electro magnet, connect the other end to one side of the 
contact breaker, and to the other side of brenker, join the 
2nd pole of battery. To give shooks it is anly necessary to 
connect a wire from either side of contact breakor to the 
person desirous to receive them. 

The strength of the shock may in some degree be regu- 
lated by attaching a spiral spring to the armature, so that 
the electroamagnet may have a greater resistance to over- 
come befowe attracting it, this has the efleet of causing 
the armature to make and break with greater psomptitude 
and rapiditr, 

Without going as far as Admirer in my appreciation of 
Mr. Tonkes’ talents, Í cannot help remarking that the know- 
ledge displeyed by this gentleman on electrical matters is 
highly creditable, especially if he has acquired it without 
the aid of books. EvWwin Furze, 


CRANK TURNING. 

Sir,—In reply to Systematic,” as to crank turning,turn 
each endof crank shaft to any given size. leaving a shoulder 
at the end of the cut or trued part. Bore a hole in one 
end of two pieces of rough cast or wrought iron, to fit. and 


i 


vee M 
WWI 
AO 

f 1 +c 


— — — 


P m 


Q Q 


key-tight on each end of crank shaft; the pieces must be 
strong. Key the pieces A on in a line with the crank 
journals, and find the centres on the pieces opposite the 
required centre QO of crank journal; B is a piece of weed 
used as a stay. ' J. M. 


A 


AIR PUMP VALVES. 

Sir,—In reply to J. Bacon, turn down the top of the 
piston (of brass) for a short distance say, three-sixteenths 
ofan inch to t five-eighths of an inch diameter. and 
turn a small groove near the so as to make it something 
like the neck of an old-fashioned Drill a hole 
through the centre about the tenth of an inch diameter, 
over which place a strip of bladder about three-eighths of an 
inch broad, and tie it on by a hit of silk inthe groove, Con- 
struct the bottom valve in a similar manner. 

WX. TAYLOR. 


A NEw material for paper making has just been 
discovered in France. the root of lucernes 
M. Caminade has succeeded in making a pulp which 
can be employed jointly with rags in the manufac- 
turing of paper, and even separately. 
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IMPROVEMENTS IN THE CONSTRUCTION 
OF BATTENS FOR WEAVING.” 


This invention of John Thomas Cook, of Leices- 
ter, consists in adapting to the shuttle races of looms 
employed for plain and figure weaving, and for the 
manufacture of elastic web, certain novel and im- 
proved mechaniem for driving the shuttle. 

Fig. 1 represents an elevation of 
the back of the batten and shuttle 
race of a loem suitable for weaving 
narrow e, such as elastic web, 
showing the improvements adapted 
thereto. Fig. 2 is a plain view of the 
shuttle and batten, and portions of 
the shuttle race, showing the method 
of connecting the shuttle with the 
improved mechanism for throwin 
the shuttle across the loom, an 
through the shed of the work. Figs. 
3 and 4 respectively exhibit trans- 
verse and vertical sections taken 
trough the line A, B, and C, D, of 
Fig. 1. a 

A, A, are boards forming, by the 

“spaces at a, a, the shuttle race of the 
Sloom; B, B, are brackets for holdin 
the boards A, in proper position; 
sis that part of the batten which 
+ beats up the work at each shed of 


r the-warps; the upper of C takes 
‘into a slot formed in the tube D, and 
„the lower rt rests in a recess 


formed in the piece E, to which 
ze pe the brackets B are securely 
fixed. ‘G is a long spindle sup- 
ported by, end working in bear- 
gs formed im the brackets B; H, 
Hi, are cylinders having helical 
ves, or quick-threaded screws », e, 
ormed around them; these cylinders have a hole 
formed through the centre of each, in the direction 
of their length, so that when said cylinders are 
passed on the spindle G, and tightened thereon by 
the screws c, c, the aforesaid spindle and cylinders 
will revolve together upon rotatory motion being im- 
parted 5 amer y r= ess strap or d 
passed over the p „ or other convenient 

and euitable means; K is the shuttle æ 
- -iag fhe cop containing the weft in the 
usual way. For the purposes of this in- 
vention studs or pins d, e, are fixed into 
the back of the shuttle near each end thereof, 
and take into the grooved helices formed 
eround the cylinders H, Hi; care being 
taken to so arrange them with to 
the helical ves in the cylinders H. Hi, 
that when the shuttle is thrown scross the 
loom, and through the shed of the work, 
in the act of weuving, one of the pins shall 
not leave ite respective grooved cylinder until 
the other pin has entered into the helical 
groove of the other cylinder. In order to 
‘obtain great velocity of the shuttle, the 
grooved helices should be made of such a 
pitch that one revolution of the loom shall 
poene two revolutions of the cylinders 
. H, Hi, during which time the shuttle will be 

. ‘thrown twice across the loom. 

The patentee claims the general com- 
bination and arrangement of the parts above 
described, and especially the helical grooved 
cylinders H, HI, and studs or pins d, e, as 
constituting improvements in battens for 
weaving.” 


IMPROVEMENTS IN STEAM 
POWER IN CULTIVATING LAND.“ 


The invention of Henry Septimus Cole- 
man and Alfred George Edwin Morton, 
both of Chelmsford, relates, first, to a novel 
application of two steam engines (one at 
each side of a field) in the traversing of two 
implements to and fro in tilling the land, 

. such engines both operating simultaneously 
on the same circuit of rope or ropes by 
which the implements are propelled. ee 

The invention relates, secondly, to a 
_ peculiar construction of drum or rigger for 
communicating the power from the engin®s to the 
traction ropes of agricultural implementa, whereby 
endless r can be used, and at the same time a 
sufficient holding power is provided therein for the 
purpose required, the peculiar construction of drum 

f pormang of the rcpe passing more than once 
. Toun 


.Fig. 1 is a diagram showing tke improvements 


-* From Newton's Journallof Arts, 
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THE ENGLISH MEOH ANTIC. 


in the Appucanon of steam power to the culti- 
vation of land. 


course, be each of less power than where only 
one engine is employed. b, 51, are the two imple- 
ments; c, cl, are the ropes passing round the rope 


, 


drums of both engines: these ropes are shortened or 
lengthened by taking up or letting out at the points 
where attached to the implementa, and ng to 
the distance apart at whieh the engines are disposed. 
The implement b, operates from the middle of the 
field to the engine a, on the left, and the implement 
51, operates on the land from the middle point to the 
engine al, on the right, the retrograde movement of 


COLMAN & MORTONS HAULING APPTS 
Fi. 2. 
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the one implement taking place while the other is in 
work. The implement moving backwards does so 
in each case on the unbroken nd. The imple- 
ment b, is represented as in work while implement 51, 
is moving backwards. Each of the implements b, 
and bl, is, of course, supported to represent a com- 
bination of ploughs, scarifiers, or other instruments 
combined in one frame, as is well understood. 

By this arrangement it will be readily understood 
that, with both engines working simultaneously, the 


a. al, are the engines pleced at 
the headlands. With the exception of the rope 
drum, they are of the usual construction, but may, of 


i i 
z.e. o 
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wer of engine a, for instance, will be transmitted 
irectly to b. (the implement in operation) by the 
rope, c, while the power of the engine al, will be 
transmitted directly to 61, (the implement out of 
work) by the rope ei, but which will be in excess of 
what is required for producing the retrograde motion 
thereof; the surplus power will consequently be 
transmitted by the rope to the drum 
of the engine a, round which it passes, 
and thence to the implement b, in 
work, and therefore utiliz the 
whole power of both engines. The 
engines sre moved forward on the 
headlands in the ordinary manner 
at such times as will cause the im- 
plements to be hauled in the direc- 
tions necessary to traverse the im- 
plements in the lines desired. 

Fig. 2 represents a transverse sec- 
tion of part of an engine boiler, hav- 
ing a rope drum arranged and con- 
structed according to this invention ; 
and fig. 3 is a transverse vertical 
section of the drum. It is mounted 
on a strong stud d, fixed on the 
under part of the body of the boiler, 
somewhat as usual. e, is the drum 
cast with a broad groove or face, in 
which the pinions /, f, are disposed, 
as seen; they are mounted on axes 
h, h, received in bearings i, i, in the 
arms or body of the drum. The 
drum is cast with a flange and inner 
ring of teeth k, in which a pinion 
l, takes, receiving motion from the 

gine by means of the shaft m, on 
which it is mounted, as well under- 
stood. The V-grooves in the pinions 
J, form the grooves in which the 

c, shown by dots, encircling the drum, lies, 
by which it is kept in parallel coils. The teeth of 
the pinions f, take into a stationary screw thread p, 
fixed on the bottom of the stud d, which controls the 
position of the pinions, and which by the rotary 
motion of the drum imparta a slow rotary motion to 
the pinions f, on their axles 4, the amount of such 
motion being equal to the distance from one tooth to 
another of the pinions f. Thus the required 
tion of the rope on the drum is uni- 
ormly maintained throughout its action, 
and as indicated in dots in fig. 2. 

The patentees claim, First,—the com- 
bination described, in which the power of 
two engines is applied to two distinct 
agricultural implementa, in the manner de- 
scribed. Second,—the combination, ar- 
rangement, and operation of parts repre- 
sented and described, with reference to 
figs. 2 and 3, constituting a hauling rope 
drum, and its application for the trans- 
mission of power applied tc agricultural 
implements. 


ASTRONOMY. 


PHOTOsPHERE OF THE Sun.— Mr. Fletcher 
was enabled to observe the disc of the sun 
to great advantage during this summer. 
Finding no spots of sufficient magnitude 
to arrest his attention, he turned the 
telescope on the surface of the sun itself. 
and with the help of Dawes’ solar eye- 
piece, armed with a power of 410 and an 
aperture of a quarter of an inch, saw all the 
features admirably. He found the entire 
surface, on each day when it was ex- 
amined, covered with minute white gran- 
ules, and although the ‘‘rice-grain” com- 
parisons of Mr. Stone are very felicitous, 
yet the shapes were too various to be 
accurately described by any general term. 
They have sometimes been kept im view 
for a space of from ten to fifteen minutes 
without any change in situation or form 
being perceptible. None of that peculiar 
appearance of interlacing could be de- 
tected, unless when the air was tremulous. 
Mr. Fletcher is of opinion that the granu- 
les are not “entities” at all,but only some 
portions of the sun’s luminous atmosphere delevate 
into the outer or non-luminous atmosphere. They 
were estimated to beabout two or three seconds in 
length, and about a third of that quantity in 
breadth, but no general form could be dis- 
tinguished, and there was no tendency to elon- 
gated forms. If such were the shapes observed, 

e concludes that no interlacing could be perceived 
unless the granules were dies of extreme thinness; 
but no such structure could be imagined. Mr. 
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Fletcher thinks that those phenomena were well 
known to Sir W. Herschel, and that they are fully 
described by him in the Philosophical, Trans- 
actions” of 1801. The drawings which accompany 
that paper seem to confirm that opinion. 


SWEDENBORG.— No. I.“ 


Sir,—I am glad to find that one influential journal 
at least is courageous enough to give admission to a 
biography of a man misunderstood by the age in 
which he lived, and whose merits are only beginning 
to be recognised : and also for the opportunity given 
me to set before your thousands of readers what little 
it is in my power to give respecting the life and 
works of one who was most emphatically the friend of 
the people.” But I would have the reader under- 
stand that I do not profess to render an essay war- 
ranted to come scatheless from the critics—the ne- 
ceasitics of a business in which close application is a 


primary necessity prevent my paying attention to 
the requirements of the Academy. I would, how- 


ever, express the hope that what I have collated and 
am about to exhibit may not cause your inquiring 
correspondents to regret the expression of their 
curiosity ; and should the result of their perusal of 
these necessarily brief papers be the creation of an 
interest in their subject, I shall be amply repaid for 
whatever of time and labour has been expended 
thereon. E. C. 


At Stockholm, on the 29th of January, 1688, the 
wife of the Bishop of Skara, Westrogothia, gave 
birth to Emanuel Swedberg—named Swedenborg, 
when, in 1719, he was elevated to the rank of no- 
bility. It should be stated, however, that at the time 
of this addition to his family, Swedenborg’s father 
was only chaplain toa cavalry regiment of the Guard, 
also, that he was a great patriot—exhibiting his 

iotism in an eminent degree at a time when 
weden had lost her veteran armies, and ‘‘ was fain 
to send her lads and old men into the field against 
the combined forces of Russia, Poland, and Den- 
mark—while she was afflicted within by famine and 
ence.” Young Swedenborg received the best 
classical education which the time afforded, and in 
1709 took his degree of Doctor in Philesophy at the 
University of Upsala. In 1710 he took ship for 
London, where, and at Oxford, he spent a year, at 
the end of that time crossing over to Holland thence 
1 0 ing into France he stayed a year at Paris and 
ersailles, returning home in 1714. On his return 
he still busied himself with mathematics and me- 
chanics, and his attainments in these sciences soon 
procured him an acquaintance, and an intimate con- 
nection during many years, with the Archimedes of 
Sweden, Christopher Polhammar, probably best 
known to our times as Polheim. By this con- 
nection he not only acquired t attainments in the 
science of mechanics, but obtained the further advan- 
of partaking of the confidence with which 
Polhammar was honoured by the celebrated Charles 
XII. The diploma appointing him to his office of 
Assessor Extraordinary of Mines in 1760, states that 
the King had a particular regard to the knowledge 
by Swedenborg in the science of mechanics, 

and that his pleasure was that he should accompany 
and assist Polhammar in constructing his various 
mechanical works. His Majesty often made use of 
the knowledge and talents of the two geniuses, which 
in both of them, ‘especially on the subject of me- 
chanics, were accompanied with the gift of the most 
happy invention. This is not the place to speak of 
the works of Polhammar, otherwise there might be 
mentioned the famous dyke of Lyckeby, the locks of 
Trolhatta, the basin of Carlscrona, and other works. 
Of such, Swedenborg executed one of the test 
i rtance, during the siege of Frederickehall, in 
1718. He contrived to transport over valleys and 
mountains, by the help of rolling machines of his own 
invention, two galleys, five large boats, and a sloop, 
from Stromstadt to Iderfjol, which divides Sweden 
from Norway towards the South—that is to say, for a 
distance of 14 miles. By this operation, says M. 
Sandel in his “ Oration,” the King found himself in 
a situation to carry on his plans, for, under cover of 
these galleys and boats, he transported upon pontoons 


$ We desire it to de understood that we do not necessaril 
enderse all put forward by the writer: advocates for fa 
play, we willingly give room to a fair notice of the life of a 
men thought by many to have been most grossly maligned 
b7 -e aii aad the present generation. 


Laws of 
Geometrical theorems, stereometry, and specific 
pariy 5 and 6.The properties of the parabola and 


calculus. 
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his heavy artillery, under the very walls of Frederick- 
shall. In the same year he published an introduction 
te Algebra, which was honourably reviewed in the 


Literary Transactions of Sweden,” for its ex- 


cellence, clearness, and practicability. It is com- 
prised in ten books, and treats on— 1. Theexplanation 


of the terms employed, and the simple arithmetical 
inclined | 


2. The mechanical powers—lever, pulley, 
clined plane, &c., with a variety of problems, 3. 
portions, also with numerous problems. 4. 


rbola, with numerous other problems. 7. Theory 

projectiles and artillery, with problems. 8. 9, 10. 
On adfected roots, and the integral and differential 
This profound work was followed by his 
% New method of Finding the Longitude of places 


by Lunar Observations.” At this time it is interest- 
ing to nete our author's complaint that his labours 
are not appreciated, that his productions are looked 
down upon by a number o 
mere acholastic exercises, which ought to stand back, 


litical blockheads as 
while their umptuous finesse and ca, step 
forward.” It is only just to our author to here note 
that previous to this he had ventured, and with suc- 
cess, to publish as a poet. Much of his product has 
the true ring about it, though I am not aware 
whether it has all been done into English. In 
1719, as noticed, the family of Swedenborg was 
ennobled by Queen Ulrica mora, and our au- 
thor took his seat with the nobles of the Eques- 
trian Order, in the Triennial Assemblies of the 
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SWEDENBORG. 


States. In the same year he published four works, 
the first on a proposal for fixing the value of coins, 
and determining the measures of Sweden, so as to 
suppress fractions and facilitate computation; after 
which he was commanded by his sovereign to draw 
up a mode of computing by eighths, which he com- 
pleted in a few days with its application to the 
received divisions of coins, weights, and measures: 
also a disquisition on cubes and squares, and a new 
and easy way of extracting roots—all illustrated. 
The honour of introducing the differential calculus 
into Sweden is due to our author, as that of the deci- 
mal mode of numeration (founded on ciphers up to 
64) is due to his sovereign. The second work of the 
four above-mentioned is a treatise on the motion and 
position of the earth and the planets ; the third on 
arguments derived from the various ap ces in 
the North of Europe, in favour of the depth of the 
waters and greater tides of the sea in the ancient 
world. The fourth is an interesting and clear little 
work on docks, sluices, and salt works, to which I 
may allude hereafter. 

bout this time our author contributed pepers to 
the Acta Literaria Sueciæ, and in 1721 undertook a 
professional journey to the mines and smelting works 
of Saxony and the Hartz mountains. Besides ac- 
complishing the 1 object of his journey 
though it Tasted ut fifteen monthe—Swedenbo 
published several important works at Leipzig an 
Amsterdam—among them A Geometrical Explana- 
tion of Chemistry and Physics,” treatises ‘‘On Iron 
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and Fire,” and Miscellaneous Observations” on 
subjects connected with the physical sciences, 
especially on minerals and the strata of mountains. 
At this period, according to O. E. Strutt, in his intro- 
duction to his translation of our author's Prodro- 
mus Principioram Rerum Naturalium”—or fore- 
runner of a new chemical philosophy—chemistry 
was in a state of transition: the science 

no uniform and definite nomenclature, as no compre- 
hensive theory had yet arisen; and the doctrine of 
the Four Elements held divided empire” with 

of the Three Principles of the alchemist. Fo 
came Swedenborg, with a clear perception of the 
desiderata, with his new chemical philosophy, which 
he founded partly on the ideas of the ancients, con- 
cerning ultimate atoms. A characteristic of his 
system is the explanation it gives of the origin of 
saline atoms—constituting the firet inert matter—in 
the depths of the primeval ocean, where they are 
presumed to have been moulded in certain inter- 
stitial , vacated by the etherial element, be- 
tween the bullular particles of water. The theory 
treating all substances in the dome in of i and 
chemistry as subject toa peculiar mechanism, vari 

is referred to difference of ition, weight, 
motion. Says Mr. E. Rich (“' Sketch,“ p. 13) :—This 
extraordinary attempt to bring invisible things to 
light has been thoroughly justified by the success 
which has attended Dalton’s hypothesis in an 
better prepared for its application; and by the 
equally remarkable fact that the definitions given 
of salts, acids, and alkalies, have gradually approxi- 
mated very near indeed to those which result from 
Swedenborg’s hypothesis. We say nothing here of 
a latent connection between the principle on which 
it is founded, and some of the results obtained by 
Berzelius, ‘‘ whose fame, as a chemist, is as wide as 
the civilized world.” 

(To be continued.) 


GENERAL NOTES. 


MANUFACTURE or IRON AND STEEL. — The object 
of the invention patented by Mr. S. C. Kreeft, of 
Fenchurch-street, for Mr. Jacopo Bozza, of Naples, 
is to impart homogeneity, and a compact molecular 
arrangement, to cast-iron, cast-steel, and Bessemer 
metal, and thereby give increased stren to the 
articles manufactu therefrom. To end a 
current of electricity is applied to such metal while 
in a state of fusion, obtained either by means of a 
voltaic battery or by an induction apparatus. The 
electric current is applied during the running off of 
the molten metal, and is thereby to assume, 
while in a state of fluidity, the desired homogeneous 
and compact molecular arrangement which is retained 
after cooling. The metal thus treated mad jerk a 
tenacity very superior to that of metals manu actured 
in the ordinary manner. The effect of this treatment 
is also to give to the metals a perfect magnetisation, 
which renders possible the economicel construction 
of magnets aud other applications. . 

CLocks axb ͤ WATChEA.— There has been a great 
falling off in the number of clocks imported this 
year. Thus the total ‘imported to August 31 was 
149,916, as compared with 212,315 im 1864, and 
196,087 in 1863 (corresponding periods). The 
number of watches received from abroad in the first 
eight months of this year was 96,401, st 87,282 
in 1864, and 100,937 in 1863 (corresponding periods). 
The number of clocks imported will be seen, how- 
ever, notwithstanding the reduction observable this 

ear, to be still very large, and, considering that the 

ome clock manufacture is not inactive, it is difficult 
to ine what becomes of all the results of the 
foreign horological efforts which we press into our 
service. 

Expiosive Powxn or Powper.— The result of 
some experiments with explosive materiale which are 
on record are almest incredible. Rumford having 
charged a mortar with one-twentieth of an ounce o 
powder, and closed every orifice with great care, 
placed above it a mass of metal which weighed more 
than 8,000Ib. The it of explosion was the 
bursting of the mortar and the lifting of the enormous 
weight. In another experiment, a piece of fron 
which would have required a strain of 400,000Ibs., 
was torn asunder through the explosion of 28 grains 
oh closely confined in a cylindrical space. Facts 
such as these cannot fail to point to the terribly de- 
structive power of the torpedo, if the maximom of 
explosive force, combived with the minimum of 
charge in a given epace, be once fairly ascertain 
and tested by practical experiment. The opinion of 
many authorities against a gigantic system of coast 
fortification, points to the necessity for some eee 
and efficient means of defence for our unp 
roadsteads and harbours.— Scotsman. 
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WAX ETI ĪWDUSTRIAL AND Finus Arte Exu- 
BITTIOW.— The exhibition was finally closed to the 
public on Saturday, on which day the number of 
persons admitted was 7,282. On Monday the school 
children were admitted, and the building presented 
à very cheerful and &nimated appearance. On 
Thursday the closing ceremony will take place. 
Leeds Mercury. 

TINWARE.—A ministarial order has been issued in 
France that only utensils tinned with pure tin 
should be used in the military hospitals, and M. 
Jeanne] gives the following process for detecting 
small quantities of lead in tin. He treaw five deci- 
grammes of the metal filed off with an excess of 
nitric acid diluted with three times its weight of 
water, boils the mixture, filters, and then drops into 
the solution a crystal of iodide of potassium. If 
only one ten-thonsandth of lead is present, a yellow 
precipitate is formed, which does not disappear on 
adding an excess of ammonia. 


To Buacnes. Zixo SrAruxks, ho Maked solu- 


en it is perfectly dry 
1 all over with oil. Deutch, Illust. Gewerbzg, 


STEEL FOR SRI BU DInd.— A vessel which has 
just arrived at Liverpool is said to afford a remark- 
able instanog of the value of steel as a material for 
9333 This vessel rode out the cyclone at 

butta last year. She was run into twenty times, 
and ber plates twisted in every direction, but net 
one was cracked. 


A GIGANTIC steam road locomotive, which was 
brought to Belfast from Fleetwood to work in con- 
nection with the quarries at Newcastle, county 
Down, was driven through Belfast last week, and 
attracted. large crowds of spectators. The works 
are massive and elaborate, and the machine is calcu- 
lated to carry 80 tons with ease. l 


‘We learn that the German astronomers have 
agreed to give the name of Clio, the muse of history, 
to M. Luther's new planet, the eighty-fourth of the 
peries, discovered on the 27th of August last. It 
has been observed at Bilk, Cracow, Berlin, and 

r places, so that its orbit will soon be calculated. 
© also learn that M. Goldschmidt has rediscovered 
the planet Diana, 

Tug English mix chlorate of potash, the French 
nitrate of potash with the fulminating mercury used 
for fillmg percussion caps. The Mpglish are less 
liable to corrosion than the French. 

THe quantities of tin, copper, and lead ores pro- 
duced in Great Britain last year were 15,211 tons, 
214,604 tons, and 94,433 tons respectively. From 
the lead 641,088 ounces of silver were obtained. 

Mr. Huaains states that from spectrum observa- 
tion he has made he is led to believe that the stars 
closely resemble the sun, and that the source of their 
light is probably solid matter in a highly incande- 
scent state. 

ARSENIC has been proved to be almost invariably 

t in the ochreous deposit thrown down by 
water. Professor Otto readily discovered its presence 
in the crust which had formed on the inside of his 
tea- Kettle. 

Perorrssór WEDL found, on examining some sec- 
tions of teeth that had been macerated for a few 
ay in water, that they were attached by fungous 

resembling mushroom spores. They perforate 
the ivory, but not the ename 


Dr. FRANKLAND ascertained that one gallon of 
mineral oil was equal in illuminating power tu 181b. 
of paraffin candles, 221b. of apero, 261b. of wax, 271b. 
of stearine, 291b. of composite, or 391b. of ordinary 

ow candles. 


Mr. Dawgs has discovered certain features in the 

panet Mars, which, from their appearance, he 

ibes as along narrow strait running N.E. and 

S. W. with two wide mouths of rivers, which he, 
could never trace. 


Dr. Ssocnsry, a Swedish naturalist, states that 
5 of pure iron found in the Swedish lakes 
It from the deoxydizing action of certain insects. 
Their larvæ absorb oxygen from the oxide of iron 
and form a cocoon of pure metal. 

By order of the King of Sweden, experiments with 
submarine infernal machines are about to be tried on 
the old ship of the line Charles XIII.“ 

Tus finance of the late East London W 
Classes Industrial Exhibition turns out satisfactory. 
oe expenditure was £377 4s, 7d., the income £31 7 


ELECTRICITY. 


Nove, ExrerymeNr.—[It is undoubtedly a matter 
of considerable importance in many harbours that ìt 
should be knawn with certainty by those about to 
enter or leave, when there is a sufficient depth of 
water for the pu M. Emile Duchemin has 
devised: a very simple application of electricity, 
which answers admirably for this purpose. He 
attaches to a small float a plate of carbon and a 
plate of zinc, and connects these reepectively with 
the wires of an electric bell-ringing apparatus. 
Throwing the float and battery into the sea will 
cause the bell to ring. When therefore they are 
suspended at any required height, withia reach of 
the tide, as soon as the water has riven sufficiently to 
set the small battery in aetion, the bell will ring; 
and thus the apparatus may, at pleasure, be made to 
indicate any state of the tide. By using a sufficiently 
latge float and battery, it is evident that an electric 
current will be generated sufficient to sound a bell of 
considerable size, or, by means of Geissler's tube, 
2 produce alight which will be seen from a great 

istance. 


Proressok WHEATSTONE ascertained that the 
duration of the electric spark does not exceed the 
twenty-five thousandth part of a second. A cannon 
ball would appear stationary in its flight if illumi- 
nated by the spark, and the wings of an insect that 
move ten thousand times a second would seem at 
rest. 


CHEMISTRY. 


Tesr ror Orto or Rosres.—Hager mixes five 
drops of the otto to be tested with twenty drops of 
pure concentrated sulphuric acid. Whether the 
oil be adulterated or not, a thick yellowish brown or 
reddish brown mixture results. en this mixture 
is cold, it is shaken up with three drachms of 
absolute alcohol. If now the otto is pure, a tolerably 
clear yellowish brown solution results, which, after 
heating to boiling, remains clear. But if the otto is 
adulterated with geranium, palm rose, or pelargonium 
oil, the solution remains very cloudy, and in some 
cases a darker fluid separates, in which a deposit 
forms. On heating this solution, the sediment 
melts together, aad from the size of the mass the 
author infers the perce of adulgeration. If, for ex- 
ample, the mass. one-fourth the volume of a 
drop, he concludes that the etto was mixed with 
at least one-third of foreigm oil. If the otto is 
adulterated with spermaceéi, this substance separates 
and floats on the surface of the solution, or remains 
suspended in the liquid as a scaly crystalline mass. 
The above test is on the circumstance that 
pure otto of rose forms, with strong sulphuric acid, 
a resinous substance, which is completely soluble in 
absolute alcohol; while the substance formed with 
other oils is only partially soluble. Guibourt 
has observed that: the odour of pwre otto is not 
affected by mixure with strong uric acid, but 
if other oils are present a disagreeable odour is de- 
veloped.—Xeitscht, fur Analyt. Chem., No. 4, 1864, p. 
479. 


Scnuvuttze’s Warre GunxnpowpEer.—This is tri- 
nitrocellulose, prepared from saw-dust by the fol- 
lowing process. e saw-dust is first boiled for 
three or four hours with a weak soda solution, and 
then boiled a second time with a fresh lot of the 
same solution. It is then washed in running water, 
afterwards steamed for fifteen minutes, and then 
again washed in running water for twenty-four 
hours. It is now bleached with chlorine or chloride 
of lime, boiled in water, once more washed in a 
stream, and now dried. The saw-dust is now ready 
to be treated with nitric acid. For thie purpose a 
mixture of 40 parts strong nitric acid (1-48 to 1°50) 
are mixed with 100 parts of sulphuric acid (1°84) ; 
and the mixture is allowed to stand two hours to 
cool. One hundred parts of this mixture are then 
placed in an iron vessel, around which a stream of 
cold water circulates, and six parts of the saw-dust 
are eee grr added, stirring all the time. The 
saw-dust is allowed to remain in the acid two or 
three hours, thestirring being continued. After this 
time the wholeis transferred to a centrifugal machine, 
and the acid separated. The wood is then washed 
for two or three days in cold water, afterwards 
boiled in a week soda solution, again well washed in 
cold water, and then dried. It is now ready for the 
final operation, which consists in soaking it for ten or 
fifteen minutes in a solution of 26 parts of nitrate of 
potash in 220 parts of water. After this, it is care- 
fully dried at a temperature not exceeding 44° C.; 
the very fine dust is then separated by means of a 
drum sieve, and the remainder is ready for market. 
Chem. Central Blatt, No. 44, p. 704. 


Tue MAxvracrugR or Pyrocatiic Acrp.—A 
very valuable process has heen discovered in France, 
whereby the pyrogallic acid, so largely consumed by 
photographers, cau be madein much larger quantities 
and cheaper rates than hitherto. By means of the 
old process 100 parts of gallic acid yielded but 25 or 
30 per cent of pyrogallic acid. By the process just 
been made known to the Academy of Sciences at 
Paris, by M. de Luynes, 100 parts of gallic acid are 
made tp ped 60 parts of pyrogallic acid. The new 
process is a somewhat complicated one, and the 
pyrogallie acid ie first formed in solution instead of 
in its usual state. 

M. D. GxRNEZ states that he distilled some water 
in a platinum alembic twice, and then caused it to be 
traversed slowly by air drawn by aspiration in the 
middie of the park at Talmay, at a great distance 
from any habitation. Some drops of the water, 
when submitted to evaponation on a slip of glass, left 
behind microscopical crystals resembling those of 
sulphate of soda, and others upon which M. Gernez 
could not pronounce. 


NOTES ON PHOTOGRAPHY. 


UNEQUAL INTENSITY IN NEGATIVES BY THR Naw 
D&VELOPEB.—Our esteemed correspondent, Mr. 
Burgess, of Norwich, says The Photographic News, 
writes as follows :—‘‘ I have frequently found, siace 
using the gelatino-iron developer, that on varnishing 
the negative, some parts remained more intense than 
others (generally little patches on the background), 
apperently arising from tho varnish not having pene- 
trated at those parts. A second application of the 
varnish always causes these more intense patches of 
varnish, and a prolonged washing before drying 
avoids them altogether.” Perhaps thie will be of 
service to G. U. N., and any others who may have 
met with a similar effect. 

Maenusivum Licat ron Cor ING Pain?ines.—We 
understand that Mr. Thurston Thompson has re- 
cently photographed Maclise’s Death of Nelson,” 
recently finished in the Royal Gallery at. West- 
minster, The light was supplied by burning mag- 
nesium, the lamps used being those of Mr. Solomen. 

PHOTOGRAPHS oF THB ECLIPSE ow THB Moon.— 
At a recent meeting of the Photographic Section of 
the Literary and Philosophical, Society, Mr. A. 
Soen — a 1 og ger eck meng 
photographie negatives, taken by hi uring 
progress of the late eclipse of the moon. The total 
number of negatives is twenty, of which sixteen re- 
present the progress of the eclipse. An attempt was 
made, by the exposure of a one-plate for fifteen 
seconds, to obtain the darkened limb of the mean, 
but no N action resulted. In mentioning 
the name of Mr. Brothers we are reminded that his 
name is mentioned in the report of the photographic 
jurers at Dublin, in connection with some oompli- 
mentary remark on his photographs by the magne- 
sium light, as Messrs. Brothers, i of Mr. A. 
Brothers. 


PHOTOGRAPHS oF THE CHINESE GiAxx.— The 
London 8 Company have just iseued a 
series of capital photographs of the famous Chinese 
giant Chang. Some in which the wife of the giant is 
portrayed by his side give a more striking illustration 
of his immense proportions than could be effected by 
any other method; others with the dwarf by his side 
gives a ludicrous effect to the pigmy stature of the 
latter. We understand that it is the intention of the 
Company to have one of the portraits to life- 
size, 7 feet 8 inches, thus obtaining the largest photo- 
graph which has probably ever been produced. The 
exoellemce of the card pictures afford facility for a 
very fine enlargement. 

ORIGIN oF PHOTOGRAPHY.—In connection with 
this subject, to which we have referred once or ſwice 
lately, we may mention a piece of collateral evidence 
which recently came under our attention, whieh 
strongly aids in establishing the claims of the Rev. 
J. B. Reade to the use of gallo-nitrate of silver some 

ears before it was patented by Mr. Talbot. Mr. 

eade told us that one of his early photographs, 
produced in the solar microscope on the paper pre- 
ag ie with chloride of silver and washed with an 

fusion of nut-galls, was an enlarged copy of a flea, 
which he gave at the time to Mr. Akerman. - 
tioning this circumstance to Dr. Diamond, he told us 
that the same photograph was erm by Mr. Aker- 
man to him the Sunday on which King William FV. 
died, the circumstance being impressed on his mind 
by hearing, shortly after receiving the picture, the 
bell of St. Paul’s toll, and the exclamation being 
made that some member of the royal family must be 
dead. This, it will be remembered, was in Juns, 
1887. The photograph in question, Dr. Diamond 
states, had all the peculiarity of the early develeped 
prints.—Photographte News. 
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OVAL CHUCK, &c. 
Sir,—Herewith I send, according to 
drawings of oval chuck, to which I append others 
a le 
fit ie himself. Letters have not been placed on 
the various portions, bat the followin explanation, 
it is hoped, will prove quite intelligi le. An oval 
(ellipse) is produced in this chuck upon the prin- 
of adding two crescents to a circle, one to each. 
As the object approaches the cutting tool, it 
ere thrust forward by an eccentrised ring 
on a sliding plate in the chuck, and then 
gradually withdrawn ; this takes lace twice during 
each revolution, andan oval is the result. Figure 
4 is a topview shewing the chuck, its projecting 
nose similar to that of the mandrel, the jaws to em- 
brace the ring, the ring in front of the face of the 
headstock, the screws to secure it there, and the 
bent plate or staple ing to the rear of the right 
hand upright of the stock, through which 
staple the screws pass. 


promise, 
of 


Fig 1 back view of chuck, the sliding por- 


The centre boss 


proj 
fastened to the sliding plate. 
marks the position of the ring, see fig. 3, and the 
four small circles are the tail-ends of four screws 
which fasten two slider plates at the front of the 
back-plate of the chuck. Fig 2 is the chuck viewed 
in front, the centre boss is the nose of chuck, the 
two screws in a line with this are those which secure 
the jaws for the ring; the other four screws near 
the edge fasten the two fillets to back plate. These 


eccentric chuck, which 1 can | post 


| the tongue, axis, and 


phical Society, Mr. Dyer, 


| the end of the 
| contrivances for a similar purpose were in use in 
| almost every cotton mill. 
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The two jaws to the ring have also set pins in 
them, the holes for which, in the slider, are 
half a diameter nearer the middle than their true 
ition would be, and the pin is filed one-half away 
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MACHINERY AT THE DUBLIN EXE 
1 i ; TION, i 


We haye not yet had space in which to notice the 
very excellent „prize turret clock by Booth and 
Son, Dublin. The principal feature in it is the 
train remontoixe” motion—designed to obviate dis- 
turbances originated im the exposure of large hands 
to the force of the wind. &.: in other words, it cuts 
off from the escapement all the excess of power 
which of necessity is requisite for overcoming the 
retardive forces operating on the bands. This ar- 
rangement, then, consists of a spring, similar to that 


sam e to be 
The other end of th 
the escape wheel. 


to allow them to enter. a pin with less of 
its substance filed away and easing the screw-hole 
in slider, will make the jaws fit close to the ring as 
it wears. The two plates and staple can be of cast 
iron, the fillets and ring of gun metal, the jaws of 
case-hardened iron or steel. The usual lathe chucks 
fiton the nosé of the slider, a flat piece of well- 
seasoned plane with ee box wood inserted at 


eil pie, aiden Fa cintar pieco (3) edged 

oval piece (2), slides ; a circ ece i 
2, to which the block for — itd 
three screws entered at the back. ‘The slips 1 are 
fastened to the lignumvite: or box body by two 
wood screws each, The oval piece, 2, whose ends 
are cut off square, has a hole in it large enough to 
fit 3, and is secured by a serew-bolt at each end. 
These screw-bolts move in slots cut through the 
chuck, and so allow the centre of 3 to be placed 
eccentrically to the axis of the mandrel. The edges 


e —— seconds with the requisite t = 
pele the wheel, and, by the pallets, gives the force 
requisite to keep the pendulum swinging once it has 
been set in motion. Varying friction is thus discon- 
nected from the pendulum, and great uniformity in 
its vibrations follows. The 
drive a pend 


3 cwt. ; the paap force acting on the pitch line 
of the scape w 


counting is effected by 
many complications usually employed to attain the 
same end. 
Messrs. Courtney, — and Co., Dublin, 
i ine with shears combined 
i punches 
holes up to 1jin. diameter, and through to 
1gin., with seeming ease. A simple and somewhat d 
peculiar arrangement is exhibited whereby the 
operative fan. Reaver the punch from working, . 
the: 1 e is in motion, until the plate is., 
set accurate. This is effected by a 1 
shaped piece of iron placed in justaposition with 
man’s hand, and, by its aid, half a second suffices to 
throw the punch out of gear. It will be evident that, 
with this at his hand, the workman can drive his 
machine at a quicker rate than formerly. The same 
firm exhibit a spur wheel just as ft was taken out of 
the sand, without being operated upon by hammer, 
chisel, or file—as a specimen of g casting for ac- 
penr of make and appearance of m It is 
moulded by a peculiár process, without a model; and- 
the firm use this process for moulding all the gearing. 
A handsome model, of a compound goyernor is 
exhibited by the Messrs, G. and J. Weir, of W, 
which seems very sensitive in its working; e A 
J. Byrne, of Dublin, shows one of his patent ad- 
instable governors. s latter has four pendulums, 
ut the number may be varied—the principle of cen- ` 
struction being that the centrifugal force of the re- 
volving pendulums is equilibrated at any 


of L are graduated for counting this eccentricity. A required 
; eo Ls : peed by the force of gravity of an adjustable 
common division is into 1-120th of an inch. The counterweight or the tension of a spring. As to tha 
4 to have -> 


circular plate 3 has rivetted into it anaxis passing 
through a tongue, which is so fastened that turnin 
the win nut pulls it down in its recess, an 
makes 3 firm on its seat. ‘I'he tongue is screwed 
loosely in position at one end, and has the bolt for 
winged nut at the other; it has through it a’slot, one 
end of which is enlarged to admit the head of the 
axis of 3, the central part of which can glide alon 
the slot. Round the circular hole in 2 are mark 
divisions, 96, 100, 144, or 192, to serve as a click or 
counting-plate. Some kind of slide rest or tool 
holder is requisite, or the in one circle of orna- 
mentation will not correspond. Fig 6 is a side view | 
with the tongue dotted out, and the chucking screws 
projecting upwards. Fig 7 is a seetion across the 
The ons 1, 2, 3, are of brass, 
of steel. All the figures 
are about one-fifth of the real size. H. HURST. 


number.of pendulums it is considered 
Byrne’s governor constructed with four, each with a 
crank springing from the joint at right angles, which 
are connected by means of rods to a 92 41 
having a steel centre let in at top. By this means 
the divergence of the pendulums raises the sliding 
cylinder, which, acting on the steel centre, gives 
motion to the valve; and when the engine at work 
receives a check through work being suddenly put on, 
lose some of their sustaining power, 
of which the cgunterweight takes advantage by 
d ing a greater su 

of steam, which 
taken off and speed 
increased, the pendulums acquire 
force, increase the angle of divergence, raise the 
counterweight, close the valves, and so reduce the 
ly of steam until is cheched. 

essrs. Courtney, of Dublin, exhibit pumps of . 
different descriptions, one on the slide-valve principle 
showing erable ingenuity, and some ro- 
sembling the engine which drives it. It is double- 
acting, and raises 
a —— speed to — —— 

t is now largely u on railways suppl 

locomotives. But, respecting mera a the leek 
exhibitions it may 
tremely creditable. 


tongue-recess. 


— 


Ar the last meeting of the Literary and Philoso- 
referring to the breaking 
of the Atlantic Cable, expressed his surprise that 
no apparatus had been provided to seize and secure 
cable when the rupture took place, as 


Sounps are distinct at twice the distance on water 
than they are on land. 


Daai Google 


THE ENGLISH MECHANIO, 


TO BSTABLISHED ENGINRERS AND BOILER MAKERS. 


GENTS WANTED in every Manufacturing 
moy renin ad the sale and application of Messrs. Ferguson, Thys, 
"a. 
PATENT NON-CONDUCTING COMPOSITION, 
preventing the radiation of heator transmission of cold in Steam 


For 
Boil Steam Pipes, Cylinders, and all Heated Surfaces. A very 
hi e allowed. Apply to Messrs. FERGUSON, THYs, 


beral 
and Co., the Creation Works, Mile End-road, London. 


ECOND-HAND CASES OF MATHEMA- 
TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
Tauts, Bextants, Universal Dials, Protractors, Circumferentors, Prie- 


matic and Beam Com „ Ivory and Boxwood Scales, Land Chains, 
4 Simms, Elliott, Dolland, and others, at WM. 


58 
SCIENTIFIC AND MECHANICAL INVEN- 
TIONS: 


IupzovemEnt IN Air Tusinc.—A valuable im- 

ovement in the manufacture of flexible air tubing 
ka recently been adopted by Mr. Elis Lever, the 
original inventor. In place of bevelled or flat iron 
hoops he substitutes a series of rings of round iron 
or steel, for the pu of keeping the tubes open. 
These rings, instead of being welded, are so united 
that when preesed they yield, and can be reduced to 
one-third the original size; but immediately they are 
released become a perfect circle of the exact size of 
thetube. The tubing so made is said to be lighter, 
stronger, and less costly than the old kind. 

Tux New METAL Inpivum.—This new metal, dis- 
covered by M. Schroetter ye analysis, has 
a striking resemblance to um, It takes its 
name from the beautiful line of indigo blue colour 
which it gives, which correspouds with number 2523 
on the Kirchhoff scale, and does not coincide with 
any black ray of the solar spectrum. To determine 
its ‘equivalent M. Schroetter serves the sulphuret 
with an aqueous solution of chlorine, which sepa 
it completely from the sulphur, and the chloride of 
indiam is formed. There is not the slightest trace 
of indium in the solar atmosphere. 

M. Arman, the famous shipbuilder, has submitted 
to the Emperor Napoleon a new cable of his inven- 
tion. The principal quality of this cable is its 
extrao lightness, so that there is little danger 
of its breaking under its own weight. 

A NEw invention has been brought out, called the 
lock-jaw cotton gin. The effect is obtained by an 
intermittent nipping ection, and it is suid will turn 
out work more rapidly and of better quality, there 
being no breakage, rubbing, or felting together of 
the fibres. 


Dalimeyer, and others. 
Catalogues forwarded on receipt of three stamps for each. 


JOSEPH 8TANLEY, 
(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged from instruction according to 
requirement. 


MODELS AND PATTERNS 


for 
INVENTORS, MACHINISTS, AND 


ENGINEERS, 
Made in all their branches by 


G. TAYLOR, 
140, Bt. Jobn-street, West Smithfield. 


NATIONAL BOILER INSURANCE 
COMPANY (LIMITED), 
27, LEADENHALL-STREET, LONDON. 
JOHN SHITH & Co, 
ENGINEERS AND BOILER MAKERS, 


Bole London Agents. 


F Insured the First 
Twelve Months Free of Charge, 


COPYING ONE PicTURE By MANY NEGATIVES,— 
Messrs. Cundall and Downes, ina recent copy of 
Herbert's ‘* Descent of Moses from Sinai,“ obtained 
the picture by no less than twenty-one negatives, 
the prints from which are joined with gieat sudcess, 
#0 as to form one harmonious picture. 

Tue New Devetores.— Mr. Cherrill suggests that 
the indication of the presence of free sulphuric acid 
in the new gelatino-iron developer will be imperfect 
development and the production of black spots in the 
negative. 

A CONCENTRATD solution of chloride of zinc, which 
has been boiled with an excess of the oxide of that 
metal until it does not discolour litmus, will dissolve 
silk. By means of the dialyser the silk can be 
separated from its solvent in the form of a colourless 
inodorus solution. 


ExRENBERG calculates 41 millions of individuals, 
infusoria, &., in a cubic inch of tripoli. 

An ordinary windmi!] has the power of about 
thirty four men, or, at most seven horses. 

THE Prussian Government is said to draw an 
annual revenue of 17,000 dollars from amber. 

HERscHELL thought that the sun’s luminous 
atmosphere is 2,500 miles from its surface, 


— — — 


z T. E TAYLOR. 


MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 
AND GENERAL MACHINIST, 


110, FETTER-LANE, FLEET-STREET, LONDON, E.C. 
Patterns made to drawing. 


W. SPEECRLBEY, 
ENGINEER, MACHINIST, 


AND LATHE MAKER, 
No. 118, RAILWAY AROH, VAUXHALL-WALK, 8. 


JAMES LEWIS. 


(Late Lewis & Bon), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions, 
41, GREAT QUEEN-8STREET, LINCOLN’S IN N-FIELDS. 
(Late of 5, Wych-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 
out to Beale. 


DUBLIN 
INTERNATIONAL EXHIBITION. 


—— 


No. 632 — CLASS D—Seori0x 22. 


W. & A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


— 


PRIZE MEDAL 
AWABDED To. 


OF ATWOO°OD’S 
PATENT SAFE AND LOCK COMPANY 
(Limited), 

LANCASHIRE SAFE AND LOCK 

| WORKS, BOLTON, 


POR THER 


— Nap 
Fifth Edition, lately published, 8vo, cloth, now reduced to 128. 
(Postage 8.) 


['REDGOLD'S PRACTICAL ESSAY ON 
THE STRENGTH OF CAST IRON, Edited by Eaton Hopa- 
KINSON : together with HODGKINSON’S EXPERIMENTAL RR. 
SEARCHES. With 8 plates aad numerous woodcuts. 

LOCKWOOD AND CO., 7, Stationers’ Hall Court. 


TANDARD GUAGES, Surface Plates, Straight 
Edges, Scales of Length, and other Instruments of Precision, of 
great accuracy and of all sises. 
H. GARSIDE, 17 Coupland-street, Oxford - street, Manchester. 


CREW CUTTER’S GUIDE 
Price 1s. 6d., or stampa. 

enceniaining 115 Pages and nearly 2,000 Trains of Wheels, all different 

C inches, Gas Taps jin. to 


8 showing a new radius gear invented by the author 
s wor. 

May be had at James Martin, 19, Wilson-street, New Crose-road, 
Deptford, Kent. : 


FIRE-PROOF SAFES, LOCKS, &. 


WITH SPECIAL MENTION OF THE 


“WEDGE PROOF FASTENINGS * 


OF 
S- CHATWO O O- 


-|Ocroper 27, 1865. 


NEW WORKS PUBLISHED 
BY 


E. & F. N. SPON, 
16, BUCKLERSBURY. 


Just published, Svo. cloth, price 18a. 


RACTICAL SPECIFICATIONS of WORKS 
executed in ARCHITECTURE, CIVIL and MECHANIOAL 
ENGINEERING, andin ROAD-MAKING and SEWERING: te whieh 
are added a Series of practically useful Agreements and Reports, 
By JOHN BLENKAEN, Civil Engineer and Architect. 
London: E and F. N. Spon, 16, Bucklersbury, 


Royal Amo. roan, price Sa. 


A HANDBOOK FOR ARCHITECTURAL 
SURVEYORS, and Others Engaged in Building. 
By JOHN THOMAS BURST, C. R. 
Coxrxorss. 
Formule useful in Designing Builders’ Work. 
Tables of the Weights of Materials used in Building. 
Memoranda connected with Builders’ Work, 
Architectural Meusuration, 
Constante of Labour. 


London : E. and F. N. Spon, 16, Bucklersbury. 


Just published, elephant folio, cloth, price £8 Ss. 


Kept also in Limp Binding at the tame price (can be rolled up ia 
email eom pass without injury to the plates). 


PRACTICAL ILLUSTRATIONS of LAND 
and MARINE ENGINES, showing in Detail the Modern 
Improvements in High aul Low Pressure, Surface Condensati 
Buperheating, together with Land and Marine Builers. i 


By N. P. BURGH, Engineer. 
London: E. and F. N. Spon, 16. Bucklersbury. 


Boyal Samo, roau, 4s. 6d., post free, 
ULES for DESIGNING, CONSTRUCTING, 
and ERECTING LAND and MARINE BNGINES anè 
BOLLERS, 
By N. P. BURGH, Engineer. 
London : E. and F N. Spon, 16. Bucklersbury. 


Righth Edition, in royal Samo, roan, price 4s. 6d. post free, 


POCKET BOOK of USEFUL FORMULÆ 
and MEMORANDA, for Civil and Mechanical Engineer, By 
GUILDFORD L. MOLESWORTH, Memb. lust. GR 


London: E. and F. N. 8pou, 16, Bucklerabury 


Just published, en a Sheet, price ls, 


ELANY and OKE’S WAGE TABLES for 
as; poms cunt af hour 2g pron ee bea 
and three-quarters, and from ene day te A dani ac la, to 8. per 


London: E. aad F. N. Spon, 16, Buoklersbu ty. 


Just published, royal 8ve., price 7s. 6d. 


HE SEWING MACHINE: Its History, 
Construction, and Application, Translated from the German 
of Dr. HERZBERG, by UPFIELD GREEN. Illustrated by Seven 


London: E. and F. N. Spon, 16, Buoklersbury. 


600 pages, crown vo., price 10s. 6d., 
PERPETU AL MOTION. Its History during 
ns and ustrationa, 


Three Centuries; with ample Deseriptio 
By HENRY DIRCKS, Civil Eugineer. 
London : K and F. N. Spon, 16, Bucklersbury. 


Royal Svo., cloth, Illustrated with 42 Plates, price 16s., 


A PRACTICAL TREATISE on the SCIENCE 
of LAND and ENGINEERING SURVEYING, LEVELLING, 
rane gr ne SEG vance aan . rie err of the 
se nstruments req for Burve. „ Levelling, Plotting, e 
By H. & MERKETT. 
London: E. and F. N. Spon, 16, Bucklersbury. 
JuppPublished, royal 410., half-vound, Ilustrated by 84 Plates of 
Furnaces and Machinery. price £2 $s. 


THE IRON MANUFACTURE of GREAT 
BRITAIN, Theoretically and Practically Considered ; inchuding 
Descriptive Details of the Ores, Fusls, and Fluxes employed ; the 
Preli Operation of Calcination ; the Blast, Refini g, and 
Bugines and Machinery, and the various Pro- 
By WILLIAM TRURAN, C.E., formerly Ba- 
eer at the Dowlais Works, under the late Sir John Guest, 
tly at the Herwain and Forests Works, under Mr. 
8 Edition revised flom the Manuscript of the late Mr. 
Truran. By J. Arthur Phillips, Author of “A Manual of Metallargy,” 
of ” &c., and W. H. Dorman, C.E, 


London: E. and F. N. Spon, 16, Bucklerabury. 


Just Published, post 8vo, cloth, 3a 6d. 


MEMOIRS of the DISTINGUISHED MEN OF 
SCIBNCE OF GREAT BRITAIN, LIVING A.D. 1807-8 71 W. 
WALKER, Jun., with an Introduction by Robert Hunt, F.R.S. 
Becond Edition, revised and enl 
e the lives of Watt, Rennie, Telford, Mylne, Jemop, 
Chapman, Murdock, the first to introduce gas into practical use; 
Rumford, Huddart, Boulton, Bruuel, Watson, Beutham, 5 
Dalton, Oavendish, Sir Humphry Dary: Wollaston, Hatchett, Henry, 
Allen, Howard, Smith, the father of English geology ; Crompton, 
F aronga a iong 
a y pass ap ph message through a 
distance; Charles Kari Stanhope, Trevithick, Nannyth, Miller, 
ton, and Symington, the inventors and constructors of the 
fessor Thomson, of Giasgow Nea 


Leslie, Playfair, Botanist: Gilbert 
and Banks, the Presiden at that epoch of 
time; e Kater, celebrated for his pendulum experiments; Dr. 
Thomas 


Dr. Priestly and Co 


London: R and F. N. Spon 16, Bucklersbury, 
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THE ENGLISH MECHANIC. 
UPFIELD GREEN, 


JOINERS’. HALL BUILDINGS, 79, UPPER THAMES STREET. EC, 


LITHOGRAPHER, 


PRINTER, ARTIST, 


AND DESIGNER, 


PLANS, DESIGNS, SPEGIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH. 


100 N 
“ee heels sole 
G ENANA 


SUFFEL L, MATHEMATICAL 
INSTRUMENT MAKER, 11, BRIDGE-STREE 
WESTMINSTER, bogs to call a tention to his improved 

Bijen a ar Tile cket tsof I astran 155 
en e pocket sete of Instruments, 
3 to 42s.; Telescopes, 5 miles range, ffo m ôs, 6d. ; 
10 miles ditto, 8s. '6d. and 10s. 6d. ; Boxw scales, engine 
divided, 2s. 6a, ; T squares, la. to bs. ; Measuresand Rule 
of all nations. Post-office orders payable at Charing 
Croas branch. Lists of prices forwarded on application. 


fu, TUCK’S PATENT STEAM 
f PAC . 


G1NES, PUMPS, 40 


Ar wraers.—A more perfect 
vacuum is obtained, Friction 


and eompletely wora 
away Y without becoming hard, 


Taos Osviarixe THe Nnoxssiry oF Drawixe tam OLD 
Pacame. 


J. H. TUCK & CO., 85, CANNON STREET, E.O. 


VULCANISED INDIA RUBI ER GOODS. 
VALVES, WASHERS, HOSE, MILL BANDS, 4. 
LA. TUCK and CO.,35, CANNON STREET, BO. 


PATLE® 
SELF GENERATING 


Beld by all Ironmongers, 
amd nt the Manufactory. 
36, OH ARLES-STRERT, 


G2 CARBON (not compressed) Cut in Plates i 


or Plok for Batteries 
Heation with stam 


MR HEND RSON, 3, Park-hi 


Giapban i Surrey. 
THE IMPROVED LEATHER DRIVING 


- STRAPS FOR MACHINERY are stronger for a n weight, 

5 . durable, and cost oe than aay 
ving Belt. B 1 Stra for 

Price Liste free. y ajen 8 


Manufactory, 
81, Mark-lane, London, t.C. 


‘WHEEL, RACK, and SCREW CUTTING.. 


SPUR, BEVEL, RATCHET. WORM and INTERNA 
WHEELS cut to amy size or number ef teeth; also racki at key | BA 
wara or paea Dividing Plates drilled a Uned. — qut to any 
George’s-roed, . London. ee 


Just published, ., cloth, éd. 


Rw LOCOMOTIVES, an Ta of the- 


R 7 prene, by 
Band .N.8pon, 16, 


W. LANGTON | 


RAPIDITY AND ECONOMY. 


8 
T derasgement. It will T 


“ EXCELSIOR,” “ EXCELSIOR” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 
to te le to 
se fore, ee ade 


sews from two ordinary reels, requires: no re-winding, and the seam, if out at every 
op will notrip. Price from EG 6s. 


WHIGHT AND MANN, 148, HOLBORN BARS, LONDON. 
MANUFACTORY—GIPPING WORKS, IFS WIOIH. 


uiet in action, and not liable te 
GATHER, CORD, QUILT, BRAID, 


PRICE LISTS FREE. 


CRICKMER’S PATENT PLASTIC METALLIC PACKING. 


FURTHER REDUCTION IN PRICE ON AND AFTER 
PATENT WIRE GAUZE JOINT PACKING.. .. ls. 6d. 


ORICKMBER'D PATENT PACKING . 
This Packing takes lees Tallow to 1 it 


WELL 
CAUTION.—Engineers, Millowners, and others 
THE OXWUUNE 
L F: x ; 


ER 
per ìb. | INDIA-RUBBER CORE PACKING 


HEM . ls. 4d. per Ib, 


N: Gd. „ 


t, th groa 
A W PUMPS AND eer CATORS. 
STRETCHED LEATHER MILL BANDS, HOSE PIPES, PIRE 


BUCKSTS, VALVES, WASHERS, ge., ko. 


are Cautioned 9 5 a 5 Metallic Packing, purporting to be Crime 
RC Os 8 8 We N 1 D C 


CO., 


GRANGE ROAD. BERMONDSEY. or their Authorised Agents. Pries Lists upon application. 


No Fitter or Turner should be without a Straignt-edge. 


The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACOURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND MACHINE IBONMONGER 
135, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES TEE PRIOR. | 


CHANGE WHEELS FOR SOREW-OUTTING LATHES. 


OTICE TO INVENTORS.—Office iy 
Patents, 4, Trafal ater PAT ng-cross. Printed 


letter to Mesars. PRINOE and Go! 
ALGAB-SQUARE, CHARING-CROSS, W. O. 


Qommepated, or Galvanised ; Wire Eods for drawing, telegraph, 
or Galvanised. Wire Ropes; 3 Oolliery, 


T° INVENTORS—GENERAL 
PATENT OFFICES.—L. de FONTAINEMOREAD, 


: pro- 
nt, £30; French pateat, 


toot 4; to com -oai 
48 10s.; Belgium, 42 gratis on app'icagion. 
VENTIONS PROTECTED BY 


PATENT or REGISTRATION, at fired and imost 
moderate charges. The Inventors’ Manual free by post, 

ratis on “apphoation.—-Apply te Mr. BREWER (late 
Barlow and Co.], 89, Chancery-lane, London, W.C. Es- 
tabloshed 21 years. - 


„ ASSISTED 
i d 
enla arty teas Se 2. 
Office, 49, King W. 
8 be had en application 


INVENTIONS secured by Patent or R 


on moderato terms, by application to Mr. an 
Brookins 3 tof 3 ef 95 years’ experience in 5 
tent Ageney, 62, Shanoery - lane, Londen, W. wo. 


T. FOR INV EN ONS- Full 
instructions may be obtained pplying to Mr. W 
F and F . 8, an 


PLANS, EIE 8. (3, ELEVATION 8, &c., Made, Copied, 
„in the best manner, at moderate 
char 6. U d. . GRE GRERNE, 63, Stamford -t Blackfriars, 


ATENT OFFICE & & “DESIGN 8 REGISTRY, 
W. R. M. Saanen e. 0b, 20. ‘ a spare 
8 a Apen street, Glasgow, 


Engineers an and Patent Agents, 
Ae PEERAA 
on oprie M t 
of Epginesring and the j Arta, et spp 2 20 


All general information in referenes to Patents 
1 e ar dy letter, when an 5 


velop js enc) 
“ Artizan” and all business for it in Seetland ma 
ve ve Office. 20, Br 20, Buchanan- an-street, cet, Glasgow. 


be o transacted at tho k 
8 PATENT WIRE ROPE AND 
Sed or yet Wonks of a Geant 5 Four times the usual 


REFERENCES TO ALL PRINCIPAL 
5 AND Of CONT re ens IN 


— —— 

— — 

— LONDON 3 G gt 
TION for 


ester, has 7 himself for the yes 
HNGINE-CLEANING ASTE, at the following prices: dite at 
ae ton; grey. £35 per ton ured, 4 on. V. K 
Ma , for wadding E eoira i a at y low prios, 
inen, grey, and black. Liberal terms 


pees SALE, A Self-ecting, Turning, and Screw- 


inch centres, with bed 16 feet loug ; 5 
5 plane 4 feet dy 2 feet. Drilling 


bs Bee oo W. Iron Warka, 168, Seu 


— aa 

| TEE. LENOIR GAS ENGINE.—A number of 
d economi ngin seen in 

in town and — ge e pies Silden r. ee 

een is totally inadiniasibdle. Exhird Witien, and every 

information supplied a 40, | Oran boarn-street, , Leetosster-equare, wo. 


OLLOWAY’S PTLLS AND OINTMENT. — 
BILIOUANESS—DYSPEPSI.\—There is no organ in the 
haman body so liable to derangement as the liver. Food, fatigue. 
n and anxiety all disorder its action, and render {ts secretion — 
the bile—more or leas dep superabundant, 
1 should receive attention. A cain in tha 
shoulders. a harsh cough, and lcay of breathing, are et li 
disease which are removed without ‘elay by friction with 
inestimable Ointment. The Pills sou ld also be taken 
diseases of this vital organ, the action «‘these 
specifo oy checking the ove: suppl d e, 
and ving nervous tone 
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-PATENT HOLLOW STEAM PACKING. 
THE great and peculiar advan of this 


consist in its i dis 
packing n I. rr oe oe 9a 


structed and applied tha pressure of 
jeint by — the ing from the cylinder; thus the many 
to pack 


— Springe. Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
U any description f India - rubber articles 


list or circular, with full description of packing, to be had of 
y ufacturers and Patentees of Hollow Steam Packing. 


TER and WILLIAMS, Indiarubber 
Works, Cowper-street, City-road. 


W. JONES 


DIE SINKER, 
EMBOSSER AND ENVELOPE MAKER, 


MACHINIST, 
PRESS AND BRASS LABEL MANUFACTURER, 
246, HIGH HOLBORN, 


ENGINEERS (Givi iis and Mechanics), 
Patent Agents, Inventors, Architects, Builders, 
Founders, &. 
Patterns for Castings, Models for Locomotive and other Engines, 
Carriages, Bridges, Perinanent Way, and ev description of 
2 1 “4 Templates, N aud Finished Draw- 
„ Models. and Plans for Trial. —New Inventions 
— Sealed out full 140 or ti any buh, Iròn, Brass, and Mal- 
„le Iron Castings sapplie l. by MACMURRAN & Co., 140, Salisbury- 
Court, Fleet-street, B.C.“ Azeuts for Leulor's Patent Gas 
nes. 


B. and opens papers for the City of London Working 
Classes Exhibition, and all information given. 


W. R. GIBSON, 


DRAUGHTSMAM AMD ENGRAVER ON 
WOOD, LITHOGRAPHER, &c. 
EAST TEMPLE CHAMBERS, WHITE- 
FRIARS STREET, LONDON, E.C. 


HE EVAPORATER SURFACE CON- 

DENSER (PERKINS'S PATENT).—This simple apparatus, hav- 

ing now been in use for some years, can be strongly recommended as 
very effective and economical, 

A vacuum of 26in. cau be readily obtained by evaporation alone, 
and all the water now required for the ordinary condenser is dis- 
pensed with entirely, and pure water is returned to the boiler, 3 
a vo — sediment, &c. In non-condensing engines the water is 

the bvilers at a tem ure of 212 deg.; and, by the 
addition or a donkey air-pump, the advantages of a condensing 
is obtained. 
nees and estimates given on application tò the Manufacturer 
and Patentee, A. M. P. 8, 6, Seaford- t, Regent’s-square, 
Londen, W.C. 


W. H. PEARCE, 


THE AND TOOL MAKER, 
-LLO 1, @REAT SUFFOLK STREET, 
BOROUGH, S. E. 
Lathes from 35s, upwards, 


PRIZE MEDALS, 
| INTERNATIONAL Exarsrrion, CLASS I. AND II. 


ATENT PLUMBAGO CRUCIBLES.— 
The Crucibles manufactured by the PATENT 
PLUMBAGO CRUCIBLE COMPANY are the our 
kind for wbich a Mal has been AWARDED, and g 20% 


and abroad. The great supe- 
4 ri 2 these 1 — con- 
their ca —— 


* — Dog 
them having actually reached the 
extraordinary number of 96 melt- 


n an any other crucibles, In — 
of their 2 bility the saving of waste is also 


The Com aoe * recently introduced Cracibles 


for the following es, viz. :— 
the average wo ng of which 
has nae * be about SEVEN bers; Stes. MIT, 
Y are found to SAVB NEARLY A TON AND A HALF OF 


en 
lasting m mger than the nary Iron pots, an 
ravi erer with 


able Furnaces sie ooo an of Fire 
Btanding goods, every req or the Aayer ond 
Dentiat. r Lists, Testimonials, &c., apply to 
THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
emen Wongs Lonpon S.W. 


LLEWELLINS & JAMES, 


BRASSFOUNDERS, 
COPPERSMITHS, AND ENGINEERS, 
BRISTOL 


Sole Makers of Clements 


n LUBRICAT OR, 


FOR MARINE, LOCO’, AND FIXED STEAM-ENGIMES. 


WSZ (As supplied to the Admiralty, and many Engineering and 
ISH Steamship Companies.) 


This Lubricator offers a perfect method of lubricating all the 
internal parts of the steam-engine, by the vaporisation of the 
lubricant, saving, at Jeast, half of the oil or tallow generally used, 
and lessening the wear and tear” consequent upon dene 
lubrication. 


PRICES, COMPLETE, WITH GUN-METAL FITTINGS ;— 


* 
3 Pints, 62s. d.; 3 Pints, 67s. d.; 4 Pints, 75s, 
BRIGHT GUN-METAL BODIES, EXTRA, 


As they are fixed on the steam-pipe, the diameter of this should 


be given; and it should also be stated whether horizontal or 
vertical. 


Birrisn AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H, H. MURDOCH having succeeded to the business ness of his late Father, which has been establ wards 
of Thirty Bee ofern His profess 2 mere to oe 4 N ing full 8 . the 
various modes of securing prote stion for iaveutions at home and abroad, may be had, Gratis, b nally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON.” shat ada tp 


PATENTS. 


R. VAUGHAN, Member, Mat the diyon A of Arts, British, Foreign, and Colonia! 
a cery-lane, W.C 
‘Lrausacts every description of business connected with Letters s Patent. for Inventi Provisional 
a gninoas, 4 “ Guide to Inventors” free by post. ventions, Frovisional protection, 6to 
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SAMUEL BROTHERS, 


Suits for all Occasions 


Boys’ Suits 
108. to 35s. 


50, LUDGATE HILL. 


The new Book with 42 Engravings (86 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase. 


P i a = «pc homey: aer ee - and Published for the Proprietor at the Office ot the New? 
ts’ Publishing Company, 147, Fleet-street, 


Advertisements ai Dini for AEdilor are requested to be cent 4 162, FLEET STREET, 
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PARNACOTT’S MACHINERY FOR SHAPING AND SHARPENING SA WS. 


Turs invention, by Mr. Edward Parnacott, mill; The saw blade is held in a compound clamp. which | fitted. The cutter is mounted in a vibrating frame 
n a horizontal table, and this table is | carried by a horizontal turn plate, and its forward 


st take of Leeds, relates to an arrangement of | slides u 

ery for shaping and s ing the teeth | mounted on . which allow of its being rocked | movement to reach its work is adjusted by a fixed 
of saws b7 the aid of emery wheels or other rotary | from side to side, that the saw blade may be raised | stop, so thata uniform depth of tooth is ensured. A 
cutters. To attain this end, provision is made for the | at one end and depressed at the other to suit the | vertical movement fs given to the cutter by means 


relativo adjustment of the saw (straight or circular) | angle of cut to be given to the sat teeth. The | of a screw and hand wheel, which raise and lower 
straight or blade saw is traversed longitudinally | the bracket that carries the turnplate. This vertical 


past the cutter by means of a hand wheel working a | adjustment determines the angle at which the 
may be given by the machine. pinion and rack with which the compound clamp is | periphery of the cutter will act upon the saw, and it 
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thus enables the cutter te make a square or a cham- 
fer cut as desired. 

Fig. 1 is a front elevation of the improved saw- 
sharpening machine; fig. 2, a side elevation, partly 
in section; fig. 3 is a back elevation, showing the 
standard table and driving gear; fig. 4 is a partial 
sectional plan, showing the turntable which carries 
the cutter frame; and fig. 5 isa plan view of the 
clamp for holding a blade or web saw, and present- 
ing it to the emery wheel, and fig. 6 is a partial 
plan view of the table detached; fig. 7 shows, in 
side elevation, the table fitted with a clamp for hold- 
ing a circular saw, and presenting it to the action of 
the emery wheel or cutter; fig. 8 is an end view of 
the slotted table, suowing the bolt and socket for 
holding the circular saw; and fig. 9 is a plan view, 
showing the circular saw under the action of the 
-cutting wheel. 

A, A, is a standard, carrying at its upper end the 
rocking table, and is provided with adjustable and 
fixed brackets for carrying the various working 
parts ef the machine; B is the driving shaft 
mounted in two journals fixed on the bottom flange 
of the standard A, A) carrying the fast and loose 
belt pullies C, C, and also a grooved driving pulley 
Ci, which transmits rotary motion through a band 
to a grooved pulley E* on the end of a short shaft 
E, carried by a headstock EI. This headstock slides 
upon a bracket, D, jproectiog from the back of the 
standard A. Uponthe fixed bracket is mounted a 
weighted crank lever Ez, which by pressing against 
an adjusting screw Ez, connected with the headstock, 
keeps the driving band at the proper tension. The 
short shaft E (mounted in headstock Ei) carries two 
grooved ee F, F, for the purpose to be presently 
explained, 

n the front face of standard A the bracket G 
slides vertically, supported by a vertical screw H, 
which passes through a nut I, provided with a rim, 
and resting upon the bottom flange of the hollow 
casting, so as to be easily turned round. The bracket 
is held in its proper position by a bolt (fig. 2) fitting 
into a slot in the standard A. Upon the bracket 
G is fitted the turntable J, J, in which are cast seg- 
ment slots for receiving bolts, which by means of 
thumb-nuts hold it firmly to the bracket. In suit- 
able brackets, 5 of this turntable, are 
mounted the shafts K, K ( LE 4), toeach of which is 
keyed a guide pulley, KI, Ki. 

On two other projections from the turntable, J, J, 
is mounted the rocking frame L, which carries at its 
upper end the cutter shaft LI, with its driving pulley 
and emery wheel or other cutter; Lz is an endless 
driving d, which, passing round one of the 
pulleys F, to and under the guide pulleys Kı, and 
thence over the grooved pulley of the cutting wheel, 
communicates motion to the cutting wheel. 

On the top of the standard A is mounted the rock- 
ing table M, carried by the bolts Mi, Mi. A seg- 
mental slot is made in the front end of the table 
to receive a bolt M? for holding the table at any 
required angle. Upon table M is bolted the com- 
ponnd clamp, by which the blade or web saw is 
presented to the cutting wheel. This compound 
clamp consists of an adjustable standard O, attached 
to the table bya nut screwed on to a clamping bolt, 
the head of which js shaped to slide in the longitudi- 
nal groove formed in the face of the table (fig. 3). 
On the front face of this standard is an L-shaped 
slide, Ol, which moves over, and is supported by 
L-sha guides. The horizontal portion of this 
slide Ol forms the under jaw of a clamp, in which 
the saw blade to be sharpened is placed. Over this 

_ jaw is placed a loose jaw, Os, which when the blade 
is in place (fig. 2) is screwed down (as shown in 
fig. 5). At the back of slide O isa rack (1), into 
the teeth of which a pinion (2) takes. This pinion 
is keyed to a short axle, supported in the standard 

O, and carrying at its upper end a hand wheel. A 
traverse motion is given to the clamp by turning 
this hand wheel, and thus the teeth ef the saw are 
each in succession brought under the action of the 
emery or other cutting wheel. 

Adjustable stops may be provided on the turntable 
for limiting the amount of vibration of the cutter 
frame L, both towards and from the work. A ten- 
dency is given to the cutting wheel to leave the 
work by weighting the cutter frame at its lower 
end, as shown at figs. 1 and 2; and handles are pro- 
vided at the upper end of the frame to enable the 
attendant to bring up the wheel to its work. By 
means of an adjustable stop it will be obvious that 
the depth of cut may be accurately determined. 
The“ tension” crank lever, Ea, is forked at one end 
(shown in detached views, figs. 5°, which represent 
it In partial side and edge views) and it embraces a 

‘collar fitted with pins, which take into slots in the 


‘fork, Into the cellar fits the end of the screw Es, `’ 
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which rests in a bearing in the bracket D, and 
passes through a tapped lug pendant from the head- 
stock El. hen the weighted limb of the crank 
lever drops out of the horizontal line, it may be 
brought up to position by turning the adjusting 
screw, and thrusting back the upper limb of the 
crank lever. 

It will now be understood that the machine admits, 
first, of the saw blade being presented to the cutting 
wheel at any desired angle from a horizontal line in 
order to form an inclined eut; second, besides the 
depth of cut being variable as desired, that any 
amount of chamfer or undercut may he given to the 
tooth by simply raising or lowering tle cutting 
wheel frame; and, third, that from the cutter frame 
being mounted on a rising and falling turntable, the 
angle of the chamfer cut may be adjusted to suit any 
inclination of gullet tooth. 

When it is required to sharpen circular saws re- 
move the slide O, and substitute for it the arrange- 
ment shown at figs. 7 and 8. The bolt, N, is some- 
what similar to that which slides in the groove of 
the table M, and secures the slide O (fig. 2) purrs 
thereto; but in this case the bolt is provided wit 
suitable socket and nut for gripping the saw, in ad- 
dition to the clamping nut, which secures the bolt in 
position on the table, which position is determined 
according to the diameter of the saw to be sharpened. 
A rest (P) is provided at the front end of the table 
for the circular saw, in order to prevent its vibrating 
under the action of the cutting wheel. 

In order to ensure the proper step-by-step motion 
of the saw (whether straight or circular) past the 
cutting wheel, adopt any of the contrivances now in 
use for insuring regularity of feed. 


SCREW DRILLSTOCK. 


There are many purposes to which our readers 
will find the annexed drillstock, known as Mac- 
Dowall’s, very applicable. It acts by reciprocating 
motion, and consists of a rod of the so-called pinion 
wire. The one end of the wire is bored up to serve 
as a socket for receiving the drills, the otherend is 
formed into a centre point, and contained within 
handle or socket, by which the instrument is guided 
to and pressed into the work. The remainder of the 
instrument consists of a slider or nut, fitted to the 
ribs of the pinion wire, and gaving a handle with 
a universal joint. Were the grooves of the pinion 
wire straight like the flutes of a column, the nut 


might be slid up and dowa without giving any 
motion to the drill, but the wire being twisted to 
the extent of two or three turns in its length, like 
a very oblique screw, every ascent or descent of the 
handle of course causes a circular reciprocating 
motion of the drillstock, and fulfills the oftice of the 
drill bow of the breast drill, or the cross staff of the 
upright or pump- drill. This instrument does nicely 
for small holes, but additions have been made by 
the inventor which much increase its power. First 
was added a transverse or diametrical arm at the 
foot, carrying two momentum balls, but these gave 
inconvenience at starting and stopping suddenly. 
This defect was remedied by introducing a little 
catch wheel or ratchet in the nut, by which, as in 
the Brequet watch key, &c., the catch slips over the 
teeth of the ratchet wheel in the ascent, and only 
moves the drill in the descent; thus allowing the 
fly to act uninterruptedly and impel the drill with 
continuous motion in the one direction only, and 
with increased force, and pierces holes of fully twice 
the diameter of those bored by the simpler drill 
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SW EDENBORG.—No. II. 
(Continued from page 55.) 

Oxe of Swedenborg's discoveries about this period 
(1720-21) was that of the gradual subsidenceof the Bal- 
tic Sea, which, with his geological observations ia the 
field, says Mr. E. Rich, led him to conclade that deep 
waters once covered the dry ground. He also ex- 
plained the translation of the huge boulders which 
are dropped here and there over the plains. In 1721, 
at the age of 33, our author visited Holland a second 
time, to examine the mines and smelting works, and 


to study the natural sciences; and, besides contri- 
buting to the Swedish“ Transactions,“ he published 
at Amsterdam. Some Specimens of Works on the 
Principles of Natural Philosophy, comprising New 
Attempts to explain the Pheromena of Chemistry 
and Physics by Geometry: Observations and 
Discoveries reepecting Iron and Fire, and particularly 
respecting the Elemental Nature of Fire, with a new 
construction of Stoves; A new Mechanical Plan 
of constructing Docks and Dikes; A mode of Dis- 
covering the Powers of Vessels, by the Application 
of Mechanical Principles: New Rules for Main- 
taining Heat in Rooms; An Elucidation of a Law 
of Hydrostatics,” referred to above; A new Me- 
chanical Plan ef Constructing Docks, whereby 
Vessels may be repaired in Harbours that are not 
reached by the Tides ;” and A new Construction 
of Dams our Moles, for Arresting the Course of Rivers, 
Torrents, &c.“ The principle of the hot-air stove, 
then, was discovered nearly a century and a half ago. 
In 1722 our author published in Leipsic his Miscel- 
laneous Observations about Natural Things, espe- 
cially about Minerals, Iron, and Fire; on the Strata 
of Mountains; and an Essay on Crystallization.” 
“Tbe beginning of Nature,” he says, is identical 
with the beginning of Geometry; he therefore 
attempted to traverse chemical essence and com- 
bination by the fixed truths of Mathematics, and to 
carry the pure sciences into those which are mixed. 
From a London magazine of 1830 we quote—‘ The 
science of crystallography is of recent origin, and has 
lately attracted the notice of some very able men. 
Nearly all simple substances and many of the com- 
pounds formed in Nature have regular forms. * * 
The basis of the science is an analysis of the various 
figures, so that they may be reduced toa very few 
simple forms, which, by addition one to the other. 
may make all existing varieties. This subject is 
mentionedin a work onChemical Philosophy published 
in Paris, by M. Dumas, a gentleman of much and 
deserved celebrity. M. Dumas distinctly ascribes to 
to Swedenborg the modern origin of the science of 
crystallography. He says, It is then to him we are 
indebted for the first idea of making cubes, tetraedes, 
pyramids, and the different crystalline forma, by 
grouping the spheres; and it is an idea which has 
since been renewed by several distinguished men. 
The subject of the central fire of the earth bas 
brought forth so many papers and speculations, 
especially, it may be remembered, the celebrated 
contributions to the Times, respecting the varying 
depths of fire-strata, that we cannot omit a short 
extract from the Miscellaneous Observations, 
in which our author says—‘‘I admit that it 
is undeniable that a certain subterraneau fire 
really exists, that is to say, that in some parts 
of the earth's crust a degree of heat is percep- 
tible, which causes thermal springs, volcanic erup- 
tions, and many other phenomena; but whether tbis 
heat proceeds from the earth's centre, and whether 
there be a cavity full of fire, or an igneous void—this 
is to the last degree questionable, and for the follow- 
ing reasons: 1. Because fire cannot live, unless it 
be enclosed in hard bodies, as in carbonaccous matter 
already mentioned as shut up with the fire in a fur- 
nace, 2. But if the furnace contain no solid fuel. 
although it be full of flames, no sooner is it closed 
than the fire dies out, lasting in fact no longer than 
the heat remains in the hard bodies. Consequently 
fire cannot be kept in a cavity unless solid substance; 
be present. If, therefore, there be any heat in the 
centre (supposing a central vacuum to exist), such 
heat must come from the substances of the crust, in- 
stead of the crustal heat proceeding from the centre. 
3. Hence we may conclude that heat exists in many 
parts of the earth's crust, and not in others. The 
subjects of Light, Sight, and Sound, are beautifully 
treated. and the reader of works issued in the present 
day will be surprised to find in the researches of 
Swedenborg much of what is now accepted, and 
more of what will yet become widely known. Ia 
the preface to this treatise on the principles ot 
Chemistry he observes that physics and chemistry arv 
essentially geometrical. and that the variety of experi- 
ments in bothcan be nothing more than variety m 
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position, figure, weight, and motion of the particles of 
bodies, consequently, that the facts of these sciences 
must indicate the geometrical forms and mechanical 
motions of the elements of substances. He did not 
doubt that chemistry, in its inmost, was amenable 
to the rules of mechanics, and that there was no- 
thing necessarily mysterious in it. His theory is 
that roundness is the form adapted to motion; that 
the particles of fluids, and specifically of water, are 
round hollow spherules, with a subtle matter, iden- 
tical with ether, or caloric, in their interiors and 
interstices (which, by the way, is now accepted by 
some who write on the generation of steam); that 
the crustal portion of each particle is formed of lesser 
particles, and so on; water being, in this way, the 
sixth dimension, or the result of the sixth grouping 
of the particles; that the interstices of the fluids 
furnish the original mould of the solids—and so on. 

At this time in (1724) he received an invitation to 
accept the Professorship of pure mechanics at the 
University of Upsala, which, however, he declined, 
In 1729 he became a member of the Royal Academy 
of Sciences at Stockholm, and was a most active 
member, communicating all he thought would be of 
imterest to his fellow men which came under his 
physical and mental observation. As to the keeping 
of things—discoveries and thoughts,—secret, hear him 
speak: There are persons who love to hold their 
knowledge for themselves alone * * * How low 
and drooping their aspirations, and how ungenerous 
their air! For surely no man has a right to hold his 
knowledge for himself alone, but rather for others, 
and for the whole learned world. I grant, indeed, 
that such characters perhaps possess secrets ef some 
importance which they have got for a small price 
from those who make all knowledge an article of sale, 
and whose venal information a few coins will pur- 
chase. But why, then, should such secrets be grudged 
to the public?—why withheld from this enlightened 
age? Whatever is worthy to be known should be by 
all means brought to the great and general market 
of the world. The rights of civilized man convince 
us of this; the natural function of the individual, 
equally with the laws of the republic of letters, attests 
and enforces it. In short, unless we all contribute 
to the best of our power to make the arts and 
sciences flourish more and more, in order that even- 
tually they may arrive at that goal which has been 
the deeire of all former ages,—unless we do this, we 
can neither grow happier nor wiser with time.“ I 
fancy if the recommendation embodied herein were 
carried out, the Patent Agents generally would find 
their occupation gone. The paragraph is herewith 
5 a present of to the advocates against Patent 

ighte. 

n May, 1733, he went abroad for the third 
time, for the purpose of acquiring certain knowledge 
necessary to the quccasstal development of his 

work (which he had long been labouring at) 
in three folio volumes, of 500 pages each—entitled 
Philosophical and Mineral Works.” Though 
there are three distinct works, they were all published 
together, and spoken of by onr author as one. The 
first volume is called The Principia, or the First 
Principles of Natural Things,” and in it the author 
attempts to arrive at the cause, or origin, of the uni- 
verse, by modes of inquiry peculiar to himself. He 
takes the position, that Nature, in all her operations, 
is governed by one and the same general law, and is 
always consistent with herself: hence, he says, there 
is necessity in explaining her hidden recesses to 
multiply experiments by observation. The means 
leading to true philosophy he represents as threefold. 
1. A knowledge of facts, or experimental observa- 
tion—Experience. 2. Orderly arrangement of these 
facts, phenomena, or effects Geometry or Rational 
Philosophy. 3. Analyzing, comparing, and com- 
bining these facts after they have been reduced to 
order—Faculty of Reasoning. Among other posi- 
tions, he takes this—proved by modern science—that 
«s it is possible that many things of opposite natures, 
may exist from the same first cause: as fire and 
water, and air, which absorbs them both.” It may 
here be stated that the whole expense of the pro- 
duction of this work was borne by the then Duke of 
Brunswick, at whose Court Swedenborg was always 
a welcome and an honoured guest. Its practical 
value has not always failed of recognition. The 
authors of the Description des Arts et Metiers 
translated a portion and inserted it in their collection, 
and Dr. Cromwell Mortimer, the then Secretary of 
our Royal Society, alluded to it in the translation of 
Cramer's ‘‘ Elements of the Art of Assaying Metal, 
as a magnificent and laborious work.” 


(To be continued.) 


*Preface to the Treatise on Iron in“ Mineral Kingdom.’ 
English Edition of the Principia, vol, 3 p. 371. (London: 
Alvey, Bloomsbury-street.) 


ANSWERS TO CORRESPONDENTS. 


G. H. MernorLAx p will greatly favour us by forwarding 


another drawing of his furnace bar. 


C. Baarscu.— Favour us with another sketch. The printers 


1855 lost or mislaid the one enclosed in your letter of the 


H. Hurst.—Will you kindly forward, another drawing and 


description. 
F. ALLen (Ayrshire).— Received; but cannot undertake to 
engrave. 


WILLIAM Mattsy.—We have forgotten the number. Write 


to the office of the journal, and you will receive the re- 
quired information, 
G. G.—Recelved. 


ALEX. M‘Dowan.—We should advise our correspondent 


to join some scientific institute or society in the town, 
and to attend all the lectures that he conveniently 
ar Let him also persevere in the study of sound 
writers. 


J. H. W. G —Yes, at an early date. 
CHARLES NEWCOME.—We shall be glad to look over your 


receipts, 


Vs_Locipepe.—Engravings will shortly appear. 
H. HvuxLey is thanked, but we cannot engrave from the 


drawings forwarded. He must send others more cor- 


rect. : 
S. B. (Ipswich).— Received, with thanks, It has taken 


you a long time to make the experiment. The directions 
were copied from a first-class publication. We are sorry, 
for your own sake, at your determination, 

PRILOS.—Send to Effingham Wilson, bookseller, Royal 
Exchange, with a stamped envelope—you will get an 
answer by return of pork Or the same to Routledge, 
Broadway, Ludgate-hill. 

X. Y: Z. (Cnester-le-street)— Will be attended to. 

J. W. J.—If you will inquire at Holtzapffei’s, in Long- 
acre, or Spon's, in Bucklerst.ury, they will give you a 
catalogue of good works to select from. 

Rerct.-MaJoR East (Putney).—Why not place yourself in 
communication with the gentleman ? 

Tuos. Green (Liverpool).—We really do not understand 
what you require. We remember looking at a drawing 
of a coal- cutting machine, and giving an opinion of it in, 
we think, the number following. 

DANIEL MCCANS (Glasgow).—Our best thanks for your 
sensible, manly, workmanlike letter. In this column, 
jart week, you will find an answer to one of your queries. 
Gutta-percha will do for your second. 

Geo. Ricg.—Sorry wer cannot oblige you The patentee 
would have to be written to; or it might be had through 
a patent agent, who does business for Americans in this 
country. Try Haseltine, Chancery-lane, 

R. W. (Asphestos).—Steep the wood in lukewarm water 
with a Ittle alum, for two or three days, then put a 
handful of logwood, cut small, into a pint of water, and 
boil it down to less than half; add a very little indigo. 
Spread a little of this liquid on the wood. dry, give 
another coat ; dry, another coat. Then boil verdigris in 
its own vinegar, and spread on the wood. When dry, 
rub with oiled chamois leather.—1} os, shellac, ; oz. each 
gums mastic and saodarac, spirits of wine 20 oz. Dis- 
solve gum first in spirit, lastly shellac ; put on two or 
three coats ; polish with Tripoli and water, and finish 
with suet and flour, rubbing to agood polish, You can 
buy the varnish. 

W. HADLREVY.— The first has had a slight refining treatment, 
the latter has lost part of its property in the furnace, 
and has to be re-melted with other iron containing a 
superabundance of what the burnt fron has lost. 

ALB, Macnos —Printers simply stretch theirs, and damp it 
while stretched—that is all. 

R. M. (Harwich).— Holl upalye (in a copper) of soda, ash, 
lime, and water. Then cool, and carbonate of lime is 
deposited ; next draw off the lye, and add it to the 
tallow, fat, or oil, in the proportion of 150 gallons of lye 
to a ton of fat. Then set the steam under it again, 
ada ing stronger lye until there is no greasy peel. Com- 
mon salt is added to separate the glycerine and other 
impurities derived from the grease. These are drawn 
off, stronger lyes added, until the whole soap separates. 
It is then transferred to cooling frames, and when hard 
is cut into-bars (see query number 2 in proper place). 


„We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 
answer. ‘A Subscriber” is nosignature—we have them 
by the thousand; the same wich Well-Wisher,” 4c. If 
they don't like to see theirown names paraded, use those 
of an ancient or any other man. 

Several letters remaiu over till next week for answer. 

LETTERS applying for information to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and manuscripts, as the Editor cannot under- 
take to return such as may be rejected. 


A PIECE ef amber weighing 13lb. was valued at 
Constantinople at 30,000 dellars. 

Dr. Baconro, of Milan, has shown that a few 
alternations of slices of beetroot and wood of tho 
walnut tree are capable of setting free sufficient 
electricity to excite convulsions in a frog, when con- 
veyed to ita muscles by means of a conductor formed 
of a leaf of scurvy-grass. 

Tne intervals or distances of the waves of red 
light from one another, in the succession which ey 
follow one another to produce extreme red, are suc 
that there are 37,640 to an inch; of yellow, 42,550 ; 
of green, 47,460; blue, 52,910; extreme violet, 
59,750; mixed or white light waves, 44,440. 
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NOTICE TO ADVERTISERS. 

ADVzgRTiseks in this journal are respectfully informed 
that the Collector from the office, 162, Fleet-street, will call 
upon them for a settlement of the amounts due for the in- 
sertion of advertisements. The Collector will in every in- 
stance hand in a printed receipt for the sum paid to him. 
Advertisers are particularly cautioned against paying 
money without receiving the printed receipt. 
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THE ENGLISH MECHANIC! 


Just Ready, and now Publishing, the 
FIRST VOLUME 


of 
THE ENGLISH MECHANIC, 
A Record of Mechanical Invention, Scientific, and 
Industrial Progress. 


UPWARDS OF ONE HUNDRED 
ILLUSTRATIONS. 
Handsomely bound, only 4s. Gd,; post free, 5s. 


GEORGE MADDICK, 162, FLEET-STREET, LONDON, 
and all Booksellers, 
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THE ENGLISH MECHARIC. 


Every Tuesday, One Penny. Monthly Parte, 5d. 
Now Publishing, complete, the First Volume. 


* Title Page and Index, One Penny. Cases for 
binding, One Shilling and Sixpence. 


It is solicited that all bach Numbers be ordered at 
once. 


All the early Numbers have been reprinted. It 
is therefore necessary that sets be made up at once, 
as there will be no further reprints owing to the 
great expense they entail. 


162, FLEET-STREET, LONDON, and all Booksellers. 


TO ADVERTISERS AND CORRES. 
PONDENTS. 


> In future all Advertisements and Communica- 
tions for the Editor to be sent tc 


162, FLEET-STREET. 


OUR MONTHLY PARTS. 
Part 7 of Tue Enciisa MTORAR Io, in coloured 
wrapper, is now ready. 
Price 5d. only! Post free, 7d. 


All back Nos. have been reprinted, and can be had 
direct from our Office, or through any bookseller. 


T°? ADVERTISERS. 


As the Exetisa Mecuanio addresses Itself to the largos 
and most inteligent portion of the community, and is 
the only Paper of the kind established, it offers unusual 
advantages as an advertising medium, 


SCALE FOR ADVERTISEMENTS: 


Five Lines 8 


Every additional Line (Nine Words) ... 
Who 6 Page ooe eee eee 9 ooo 
Half Page eco ooo eee eee svo 


es n e S e 


S 0 
8882 


One column ooo 


Post-Office Orders to be made payable to Groner MaD- 
DICK, Fleet Street Branch. 


All Advertisements should be sent to us not later 
than Friday. ö 
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THE CUTLERY TRADE OF SHEFFIELD. 


HE Commissioners sppointed by Government to 
visit our manufacturing centres—including 
Sheffield have made out an apparently sad case in- 
deed, have presented as horritying details in con- 
nection with some of the trades as might be 
supposed to have existed about the time of Peterloo» 
when working-men were generally leoked upon by 
those above them as simple perambulating tools, 
and who were indeed in very many cases but little 


THE ENGLISH MECHANIC. 


NovemBeER 3, 1865. 


removed from the beasts. The cutlers of Sheffield 
have been singled out by the Press as deserving of. 
epecial protection by the Legislature : their term of 
life was set down at one score year and ten, they 
were designated a race of prematurely old deformed 
ripples, who, did they reach the old age of thirty- 
‘six, had out of that time been working thirty, 
according to usual computation—according to com- 
parison of working hours, 45 years—that is, allowing 
6 hours or thereabouts for sleep and leisure, the 
: remainder for work. But it will have occurred to 


many that Sheffield is not full of cripples, so as to 
ive correctness to the picture drawa in the 
atliamentary Blue Books; as also it will to some, 
that in various shops in the cutlery town thero are 
now at work three generations of cutlers, among 
whom there is not one cripple. There is no deny- 
ing, however, that there does exist a great deal of 
misery, want, and depravity, and that the death-rate 
is very high—neither is it, that much of this is 
brought about by the workmen themselves, and a 
certain class of masters who take advantage of the 
criminal conduct of their men to ‘‘ keep their noses 
at the grindstone.” We will take the case as stated 
by one of themselves, and leave the reader to judge 
between that made out by the Commissioners and 
the thing as it exists. The workman goes into the 
warehouse on Monday perhaps, gets a job out, 
and takes it into the shop; but instead of starting 
aon it at once, he starts ing round with his shop- 
mates, one of whom, let us say, has got a “tip” on 
what is known in sporting circles as a handicap; 
and as that gentleman considers his tip as a 
-certainty, his mates and he go off and ‘‘lay the 
odds,” or whatever it is called, with the money that 
should be laid out on files. The shop sees the man 
ne more till Tuesday, and then he is not in order for 
work, so, as it is market day, off he sets fora turn 
among the greens and potatoes to waken him up a 
bit; but the afternoon finds him where he in 
liquor on the previous night, with his shirt sleeves 
turned up, hard at work among dominoes. Of course 
before night what was left of money is gone, and he 
plays and drinks on on tick. Thus the first twe days 
are gone. On Wedneeday morning he begins what 
is now a scuffle instead of work. Of course he has 
not the proper number or sort of files to work with, 
and work that he ought to file he does on the rough 
emery glazer, and by-and-by fills the shop with 
bone, steel, and black buffalodust, or pearl dust. With 
all this ‘‘scuffling”—and assistance to disease—hecan- 
not earn a week's wages, so he writes on account,” 
or, as it is terrmed, has a lot of ‘‘ sours” put down, 
to rub off the Tuesday's score. A week or two 
further on his ‘‘ sours” are so heavy that it takes 
him a week to sweeten them, and thus has no wages 
on that Saturday night. Debt is contracted on every 
hand; and the class represented by this man are 
never one penny before a beggar; their children 
they never think of sending to school, but put them 
to the trade as soon as they are able to do anything 
to make up for their own shortco As a 
matter of course, the masters who var aac such 
„men have few scruples remaining— like master 
like man,” and the r dolts are taken advan 
of at every turn. This is true, more especially of a 
lot among the spring knife cutters, who have the 
shadow of a union, and if its secre wouldn’t 
mind telling his experience, he could tell of want of 
principle and ess, of stupidity, and of de- 
grading sensuality. As for the crooked legs, arms, 
and backs, that might have been true when the le 
frame was in vogue; there is very little trut 
attachable to the statement now. As for the price 
paid for the work done, here more than anywhere 
else it depends on the men. Were they sober, 
honest, and industrious as a rule, they would easily 
t sufficient to enable them to keep themselves and 
amilies decently and respectably, and to send their 
-children to school. What Government should do, is 
not to allowa girl in the trade before she has 
reached 12 years of age, or a boy till he has turned 
11 years; to amend the paren school system and 
.enforce the sending of children to school. If the 
difference were not all seen in this generation, it 
would in the next; and that is grand legislation 
which looks also to beneft in the fature. Where- 
ever in Sheffield the cutlers are steady and good 
workmen, they seem to get along Pretty well: they 
don’t seem to die off at thirty, forty, or fifty; neither 
are they deformed and cripples. And it is to one 
of these respectable mechanics we are indebted for 
the above n corrections on the report of the 
Factory Commissioners, which report, so far as it 
relates to a part only of this same cutlery business, 


ia correct—no further.—F. S. 


GAUGES FOR WIRE AND SHEET METAL. 


E have at different times been solicited to 

give a table with explanatory notes of the 
values of gauges for wire and sheet metal in general 
use, expressed in decimal parts of the inch, and in 
pounds weight and decimal parts of a pound for 
plates. The delay in publishing this has been caused 
chiefly by waiting to see if such a thing would be of 
use to any number of our readers: finding that it is 
80, we give it, as follows :— 


2 3. Lancashire Guage for 


1853 4573 

3 Am 9 35 AX || rouad Steel Wire, and also 

E a. g aoe || for Pinion Wire. 

8 AS af ES È || The smaller sixes distin- 

3 |a 8 92 a 2405 guished by numbers: 

＋ ERE 4433 The larger by letters — called 

E EA& oem the Letter Gauge. 

Iba, Mark Size Mark Size Mark Size | Mark Size | Mark Size 
18°16 [0000 451 1 004 80 »013 40 096A 234 
17.00 000 425 2 00579 014 39 098 B 238 
15°20! 00 380 3 00878 015 38 100 [C 242 
13°60 0 340) 4 010 77 01637 102 D 246 
12.52 1 313 5 -013 76 018 36 105 E 250 
11°36 2 »284 6 013) 75 019| 35 107 |F 257 
10:36 3 -259| 7 015 |74 022 34 °109/G 261 
9°56 4 239 8 °016'| 73 023 33 -111|H 266 
8:72 5 218 9 -019 72 024 32 1151 272 
812| 6 203 10 024 71 ⸗026 31-118 J 277 
7°48 7 187 11 °029'|70 027 30 125 K 281 
6°64 8 166 12 -034 | 69 029 29 134 PLW 290 
5°92 9 158 13 °036 || 68 -030| 28 138 M 295 
550 10 137 14 04167 031 27 141 N 302 
4-80 11 120 15 047 66 »032 26 1430 316 
4-36 12 -109 | 16 »O51 65 -033 25 146 P 323 
3.80 13 -095| 17 -057 || 64 034 24 148 332 
3°32! 14 08318 O61 || 63 035 23 150 K 339 
2-881 15 072 19 -064 || 62 036 22 °152|S 348 
2°60} 16 065 20 067 61 -038| 21 »157 |T °358 
2°32! 17 058 21 072 60 -039 | 20 :160|U 368 

1:96] 18 »O49 22 -074'!| 59 04019 164] [V 377 
1:68] 19 °042| 23 077 58 041 18 -167|W °386 
1-40 20 035 24 082 || 57 "042| 17 °169)X 397 
1.288 21 032 25 -095 ||56 -044/16 174 1 404 
1-12) 22 O28 26 103 55 050 15 175 KZ 413 
1:00) 23 025 27 -113 || 54 055 14 -177 A1 420 

88 24 »022 28 120 53 -058 | 13 180 | B1 431 

80 25 020 29 124 52 -060 | 12 -185 C1 443 

72 26 »O18 30 °126 || 51 -064| 11 °189 |D1 452 

°66| 27 016 31 »133 50 -067 10 -190 E1 462 

56 28 »014 32 143 49 070] 9 191 F1 475 

520 29 »O13 33 °145 || 48 073] 8 19281 484 

48] 30 O12 34 148 47 -076| 7 195 H1 4941 

40 31 010 35 -+158 || 46 »O78] 6 »198 

36 32 °009| 36 »167 45 080] 5 201 

32 33. 008 H 084 4 201 

»28 34 007 43 086] 3 209 

20 35 005 42 091 2 °219 

16 36 °004 41 095 1 227 


This series of measures have no relation to one 
another—thus, the numbers 10 of the table are 
different and undefined quantities, neither aliquot 
nor direct fractional parts of au inch, as the No. 10 
oo are generally °137, 024, and 190 of an inch 
wide. 

The approximate measures of any one of these 
three series may be moderately familiar to those in 
the habit of using either one, but those persens will 
very likely know as littleof the other two as the 
core of individuals—to whom the whole are 

th vague and ill-defined, because their nomen- 
ae ve no relation to the standard foot and 

ch. 

The second column of the table (31) refers to the 
gauge used for most kinds of wire, and for brevity 
is called the wire gauge,” though it is known by 
three other names. At is the most common of the 
three principal kinds, and is employed alse for brass 
and other wires, for black steel wire, sheet iron, 
sheet steel, and various other materials, and also for 
screws for joiners’ use, &c. The largest notch is 
marked 0000, and measures 454-1000ths of an inch, 
or nearly 4} tenths of an inch: the smallest notch, 
marked 36, measures 4-1000ths, or the 1-250th part 
of an inch. Though this gauge seems to possess but 
40 sizes, 60 are made, as intermediate sizes are 
added. Thus the sizes of wire drawn for manufac- 
turing needles correspond with some of the ordinary 
wire sizes, but the numbers are different — 


Needle wires Nos. 6, 7, 8, 9, 10, 11, 12, 14, 16, 18, 20. 


9 26, 253, 25, 24}, 24, 28}, 23, 22, 21, 20, 19, 


The number 6, music wire, measures about the 


1-55th part of an inch in diameter, and No. 20, the 
thickest, about 1-25th of an inch. The manufac- 


p ———————————————————— ̊᷑⏓ — —- —ę-• 


turers of the patent screws made from iron wire for 
joiners’ use also give the intervals of the wire 

a new system of numbers. Thus, the left-hand 
column of the following table show the Nos. of the 
screws, the right-hand that of the wires from which 
they are made :— 


No.of No.of | No.of No.of No. of No. of 
the the 


the the the the 
Screws. Gauge. Screws. Gauge. | Screws. Gauge. 
25 4 0000 12 .. 4 
23 4 000 ll „ 5 
22 . 00 10 ... 6 
21 22 0 Dy eae A 
17 eee 1 8 eve 8 
16 ore 2 7 eee 9 
l4 wee 3 6 . 10 


Other examples of conversions might be given, 
but their only use would be to show further the 
existing irregularity. 

(To be continued.) 


LETTERS TO THE EDITCE 
[We do not hold ourselves responsible for the opinions o 
our correspondents. | 


ANGLE OF LATHE CENTRES. 

By neglecting to make a correction, forwarded to us by 
 K{imaraock” himself, our kind correspondents have had a 
great deal of unnecessary trouble and vexation. “ Kilmar- 
nock” had been misled, in the first place, by his marked 
gauge, the figureson which had been wrongly ved. 
We discovered the error in time for that correction, which ia 
the hurry of going to press was overlooked by us. 


RADIUS OF A CURVE. 

Sir,—In reply to Hand Ohisel.” Muitiply the height of 
the side by the greater diamoter, and divide by tho difference 
between the two diameters, and the product is the length of 
radius required, Example: — Height of side 18in., greater 
diameter 361u., lesser diameter 8in., difference 28in. Circum- 
ference 36 x 3.1416=113in. 18 x 36 + 28—23¢ 1-7in, Set the 
com to 23 1-7in., draw a curve for top of pattern, then 
set the compasses 18in. less, that is 5 1-7in, and from same 
centre draw the curve for of pattern, and from the 
centre draw a straight to One end of the large curve—then 
from this line mark off the ciroumference 113in. upon the 
large curve, from this point draw another straight line to 
the centre, and you have the full size rn required. If 
required in 8 equal sized pieces, mark off 4 the circumfer:nce 
874in. upon the large curve, Allowance must be made fer 
seams and wires. If 18in. is the perpendicular height, draw 
a section full sise of the vessel required, and measure the. 
height of side. F. 8. C. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


PoLisHixGc PsarL.—Can any one tell me how to do this! 
T. W.—(In answer to query 2, respecting dipping. After 
the work has been fitted, anneal it over the fire to red heat, 
and let the cooling be gradual, This heating removes dirt 
and grease. If the work is to be soldered, anneal before 
soldering, and after solderiog boil in a lye of pearlash. 
Next pickle in dilute aquafortis—the old bath containing 
as quantity of copper in solution is preferred, Let the 
work remain in the for an hour or two, according to 
the strength of the bath. Next scour bright with sand and 
water, with ascrabbing brush. Then place in clean water, 
waiting forthe dip. This bath consists of pure nitrous acid, 
a sufficient quantity of which is poured into an earthen 
vessel to cover the work as tar as required. If the whole 
article is not to be dipped, use brass plyers to handle it 
with. The bath being ready, whip the work out of the water, 
give itashake, and dip it into the aquafortis for an instant 
only. Then plunge it into clean water to remove the acid, 
then immediately into hot water, next shove it 
into sawdust and rub until quite dry. Should the work not 
be bright enough, repeat the process, taking care to make 
the sousing in water and drying with sawdust a rapid pro 
cess, The work is then burnished as rapidly as bie, 
where required, and lacquered as soon as ible, 
N n can i o this, or with 

ore revent splitting - for rollers, 96in. 1 gin. 

strla D, ; a 
To Maxs 4 Hoist.—The simplest way for taking dishes 
from one flat to another.—J. Davis. 

Heating.—The best way to heat a church or hall—if with 
water, best shape of boiler, size of pipes, c. Also best 


cement for joining the pipes.—J. D. ( . 
Our. — Wanted the best, for hot-water pipes ?—SsD- 
HILL. 


Frer 8aw.—Will any correspondent oblige me with the 
drawing of a fret saw for inlaid cabinet work ?—J. W. (For 
the other send to Spon, and he will forward you a catalogue 
of his works, free. 

GILpiwe.— What is the differeace between mercurial, 
water, and fire '—G. L. A. 

BLunnd Srast.—How is the blue colour put on the 
polished surface of such articles as pointers ?—J, Ni xox. 

DIFFERENTIAL Pistoy.—Can any one oblige me with a 
sketch of a differential piston as applied to steam ham- 
merspy the Messrs, Bramwell and Baggs in 1853 ? —Locoxo- 
TIVE. 

Surazarine Leap FROM BOLDER, —How oan I do this, to 
leave the lead pure 1-J. Baowg. 
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Dyan Gas !—Oan any one tell me how to produce gases, 
giving different colours ?—JouN TURNER, 

CapauLure Macninn— Where can I purchase first rate 
capsuling machines ?—W. W. 

Hrarixd.- Can any one who has used it tell me how Per- 
kin’s system of heating greenhouses answers t—OLD SUB- 
SCRIBEB. 

ArrIrine STeaM.—Why should not steam be applied 
directly to shearing plates, as well as to driving the steam 
hammer? Also, what is the average proportion which a 
cylinder bears to the boiler?—R, M. M. 

Prossian Bios PuLr.—How can I make Prussian blue 
pulp, at once, on the fire, so it will be sweet and a good 
bronse -. . 
ma ELgoTRIOTTY.—-Will this do, in place of 
Leyden jars? Two layers of sheet caoutchouc alternated 
with 2 layers of tinfoil and rolled up, but so arranged that 
one layer of foil could be connected to the machine and the 
other with the earth.—Hy. GORNALL. 

Grapvuatine.—How can I get two circles of 12 inches 
in diameter finely graduated ?—As?TRONOMICUS. 

Tug Microscorps —How can I cut the very thin glass on 
which microscopic objects are mounted? They are perfectly 
round and as thin as a wafer ?—C. SHART. 

HYDRATE or ALUMINA.—J. R. will be obliged to J. H. M. 
if he would inform him how to make hydrate of alumina, as 
he cannot obtain it at any of the druggists in the town. 

SLEDGE HAMMER Force.—Can you inform meas to what 
is the equivalent in tons pressure, to the effect of a blow 
of a sledge hammer given by a man of ordinary strength, 
the sledge hammer weighing 201lbs. ?—R O. 8. 

WITIITOOT.—How can I make a good waterproef that 
will dry quick, for fishing stockings of a cotton ma- 
terial ?—F. A. 

Ixincrion Pira— What is the size of injection pipes 
required for engine indicating 130 horse-power, diameter 
of air p 23 inches length of stroke 15 inches, 50 strokes 
per minute ?—J. SEDDON. 

PARALLEL Moriox.— How can I set a parallel motion ?— 
FITTER. 


OBJECT GLASSES. 

Sir,—In reply to Mr. T. Edmonds, in No. 26, I beg to 
say that the focal length of the object glass which he re- 
quires is about 16 inches. The image should te formed by 
it just im front of the 4” lens of the eye piece, and, as 
the latter is 6 inches long, allowing an inch for adjustment, 


23-—-6—1 = 16. 

The enquiry of Swede, in No. 27, is rather vacue; but 
he will find the fullest account of grinding and polisbing 
lenses, in Vol. 3 of Holtzapffel's Turning and Mechanical 
Manipulation,“ p.p. 1262 to 1274; also, less detailed ones 
in “Herschel on the Telescope” (price, 38. 6d., A. & C. Black) 
and ‘Pritchard on Optical Instruments.” one of the Usefu 
Knowledge Society's eighteenpenny books, published, I 
think, by Baldwin. These last two works contain also a 
bc end formulz for computing the curves of object 
glasses. 

No amateur can possibly produce the proper glass “in a 
raw state.” Itcan only be obtained of the Messrs, Chance 
and Oo. of Birmingham. AN AMATEUR TURNER. 


CORRECTION, &c. 

Sir.—In my letter on clocks published fa No. 30, 
t Robbin” should de Roblin.” 

Young Mechanic can obtain asmall book from Aston, 25, 
Old Compton-street, Soho, which will tell him all atout 
the slide rule. 

Crank turning: In I. M.’s diagram, the left side of the 
crank should be stayed as well as the right. W. J. F. 


Sir,—In reply to Tyro, No. 30, there is no difference in 
the power of screws of various number of threads in dia- 
meter, 60 long as the pitch remains the same. There is a 
difference in the amount of power they absorb. PLIAS. 


: ECCENTRIC SHEAVE. 

Sir,—There is a slight mistake in the explanation of the 
diagram of the eccentric sheave I sent you. The words 
‘lever advance” are used instead of linear advance.” 
The letter T should have been I. JAMES MORRISON. 


FUR IN KETTLES, &c. 

Sir,—In reply to T. G, Moreland. The incrustation de- 
posited on metallic surfaces by precipitation of the earthy 
impurities in the water speedily shells off when potatoes 
are boiled fora few hours in the vessel. F.G. M. 


HOW TO BLEACH TALLOW AND RESIN. 
Sir, — These gentlemen are ing on dangerous 
ground, and if badly in want of the information asked for 
should purchase at the Patent Office ifications of the 
severa) inventions relating to these subjects, not forgetting 
while searching the old adage that * Honesty is the best 
poliep” and that “ frustraters” are liable to legal penalties 

for irfringement. F. G. 


WORKS ON TURNERY. 

fr,—Referring to the excellent list of works on Turnery 
in your journal, I find that Bergeron's Manuel du Tour- 
neur” ig dropped out of Rovet’s catalogue of December 
lax. It is not in the series Encyclopedie-Rovet,” but in 
another, entitled Industrie Art, et Metiers,” price about 
£2 10s, But I think Williams and Norgate, of 14, Hen- 
netta-street, Covent-garden, continue to supply it. If I 
understand the observations of your contributors, it is not 
s ed by the work of Valicourt in the Encyclopedie.” 
The title of latter in the catalogue of the Encycl ie- 
Rovet is “ Tourneur, au Traite complet et simplifie de cet 
Art, d' spree les reinseignements de plusieurs. Tourneurs 
de la Capitale : par M. de Valicourt, 2 Vol., avec un Atlas 
in 4, de 29 plarches, 12 francs,” This differs somewhat 
from the title given ín contributors list. Is it the 
same work ? Ita price does not indicate comprehensiveness, 
but it may be a sufficient guide to the practice of plain 
turning. Beta. 
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WORKS ON TURNERY. 

With respect to a recent suggestion in our columns ofa 
compilation from existing standard books on the subject, 
to supply the incompleteness of the late Mr. Charles Holt- 
zapffel's great work, it is understood that the present 
representative of a name so dear to all mechanicians, pro- 
fessional and amateur, is in possession of the ample 
materials amassed by his honoured father, for the comple- 
tion of his work ; and, moreover, that he is abundantly 
qualified for the task of reducing these into shape for pub- 
lication, in the same admirably simple, yet lucid style, 
that characterises the volumes already published. and also 
to bring down the work tothe latest extensions and im- 
ike ag in the art It is earnestly to be desired that 

r. John I. Holtsapffel might, even amidst the pressing 
exigencies of extensive and engrossing business av. ca ions, 
spare as much of his time as to complete a task that may 
be said to devolve on him by inheritance. No doubt, 
scientific works of this high class, involving as they do vast 
research, labour, and cost, are rarely, if ever. remunerative 
tothe author; so that it would necessarily be with Mr, 
Holtzapffel a “labour of love ;" bat he has the induce- 
ment of knowing that, in accomplishing it, he would bestow 
an inestimable benefit on a country so deeply interested in 
the science and art of mechanical engineering as this is, 
and at the same time fulfil what the public will be apt to 
look upon as a trust imposed upon him by his position, as 
the representative of a family which, for three generations, 
bas been so eminent in the annals of the profession. B. 


OIL FOR CLOCKS. 

Sir,—If E. Feather will get a 2-ounce bottle full of the 
best sweet oil, and putinto it about half an ounce of lead, 
and let it stand for a few days before using it, he will 
have a very good oil for clocks. I bad the mode recom- 
mended to me as the best and easiest way to purify it, and 
I have tried it and it answers well. The lead should be 
near the length of the bottle, and may remain in until the 
oil is used up. R. F. W. 


Sir,.— Having broke a first-rate whetstone, I should be 
much obliged to any of my fellow workmen who could tell 
me of a cement to join together that would not affect the 


pool in passing over it. R. F. W 


Sir. In answer to Perambulator, coach paint is prepared 
much the same as colours used by house-painters. With 
the exception of the better colours such as blue, lakes, &c., 
those are generally prepared for usein varnish. There are 
varnishes prep for coach painters’ use, suitable for the 
various purposes of coach painting. If Perambulator will 
send his address to your magazine, I should be very will- 
ing to call on him and give him any information on the 
subject he may desire. Coaon PAINTER. 


PENTAGRAPH. 

glr. In a former number an enquiry is made for a de- 
scription of Taylor's pentagraph machine for engraving 
cylinders. The best description is contained in Taylor's 
specification, which may be met with at the Patent Office. 
The date is 1848; but I forget further culars, Im- 

rovements have been made and patented, 1862, No. 2307, 

y the writer. H. E. 


MAHOGANY DYE. 

Sir,—In answer to Z. Y. X., hefcan make a very good 
mahogany dye by boiling logwood, and giving the work 
two or three coats, and in the last coat put a small quan- 
tity of American potash ; if too much potash, the work will 
be turned very dark. J. W 


BAGATELLE CUBE TIPS. 

Sir,~—In answer to J. W. Moore, I have seen in shops 
where bagatelles are made a white leather about one- 
eighth of an inch thick put on with glue. First, glue the 
end of the cue, and leave it dry; then give it a second 
coating, and put the leather on. The first coat prevents 
the second going into the end grain of the cue. i 

. W, 

[Send on tracing and description, and we will do the 

best we can. 


STEAM PRESSURE. 

Sir,—In answer to J. E. M., the pressure of steam upon 
each piston will be the same ; for the effective surface of a 
piston cannot be greater or less than the area of the cylin- 
der—that is, if it fits, of course. The one marked F would 
perhaps be the least effective, in consequence of the in- 
creased friction upon the one side of the cylinder by the 
pressure of the steam. F. H. F. 


STEAM HAMMER, 

Sir, —In reply to T. Y., the amount of work done by the 
steam hammer in the case put, would be equal to 929 6 foot 
pounds; but there is no means of rendering this compara- 
ble with the effect produced by dead weight, since, unless 
the dead weight, moved (however infinitessims! the space 
might be through which the motion occurred) no work 
could be done by it. 

A strange error has crept into the concluding portion of 
ne Spa solution of the difficulties of R. E. Mellor, it 
being stated that the formula given being applied to the 
case in point gives -07 inches as bursting 20 

. TORK 


RAISING A COLUMN OF WATER. 

one i ee to are a mechanical means 

raise a column of water in a e-quarter inch pipe to 
the 29 yards :— PIS 

Let him get a small force pump—or two, if he thinks flt 
connected on a crank shaft, the one opposite the other, and 
let him key a small water-wheel on to the end of the crank 
shaft, and place it so that the water will fall u it, and 
1 think it will answer his purpose, James MORRISON. 
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MAHOGANY DYE. 


Sir,— . Y. X., No. 29, will find the following a geo’! 
mahogany dye :— 

Boil equal parts of madder and Brazil wood, add a little 
jog wood, brush the work over while hot; when dry, paper 
the roughness down with fine glass paper, and if the colour 
is not deep enough, add a little dragon's blood with tha 


polish, T. W. 


FURNACE BARS. 


Sir, —I thank Mr, T, Jackson for his information about 
furoacebars. Will he be kind enough to give a more clear 
description of his bar, as to the thickness and so on, the 
small figures, &c., not being distinct, aad sketch ? 

H. PRITCHARD.. 


i FALLING BODIES. 

Sir,—With regard to the question of falling bodies put 
by J L, the attraction of gravitation, as amatter of com 
parison, has nothing to do with either the density or specific 
gravity of various bodies. However large the mass, or 
whatever the nature of its constituent particles may be, the 
earth attracts each cle alike, and with the same degree 
of force; hence, each would approach the centre of attra:- 
tion with the same velocity, whether free from, or beund in 
union with, any number of similar atoms. The real difi- 
culty of J. L. lies in the obverse of attraction, viz, an op- 
posing force to itgexertion, then the question of mass be- 
comes one of serious consideration. Take two bodies, one 
of a single atom, the other one million atoms; to attract the 
first a force represented by one only would be required ; but 
the force of ona million times as great must be exerted 
before motion could be produced in the other, and, since 
this force is distributed over one million atoms, why shouid 
we look for an increase of velocity? We have no reason to 
do so—we do it not, and we never find ourselves disap- 
pointed ; but were weto place the same resistance to this 
force to oppose the motion of the million particies, that 
would effectually arrest the single one, then we should 
find that though there was no greater velocity, there was 


still an exertion of one million times in active Spora on 
W. TonxEs. 


TO SAVE VARNISH. 


Sir,—The glue sise recommended by New Leeds, and 
Amateur Turner, although it fills up the pores, obscures 
the surface. The following composition should therefore 
be used preferentially, as it fetches up and causes the natura} 
grain of the wood to bear out and indelibly strikes in any 
required tone of stain applied for increasing the colour aod 
general effect of the work, The recipe is gam shellac, lib ;. 
methylated finish, 1 quart. When the gum is thoroughly 
dissolved by the ald of gentle heat and frequent shaking, 
dilute with the spirit to required consistency for use. This 
simple and inexpensive admixture is from its adhesiveness 
and durability of peculiar value in a factory for coating 
patterns, culariy those for bushes of journals, pinions 
or wheels of low pitch in which the fibres of the ogany 
or pine must be presented end wise to the surface, therefore: 
the edges are apt to be broken away ; in all such cases the - 
application of one or two coats to the work while new wil! . 
render it impervious to damp—capable of withstanding a 
higher than ordinary degree of temperature, and by impart- 
ing uniform smoothness of sarface necessarily. expedite - 
the operation of moulding. F. G. M. 


BOILER CONSTRUCTION. 


Bir, =A. Neison, in your number for October 13, propos es 
to have his boiler made ot two feet lengths, each length con 
posed of four pieces, the longitudinal joints to be rivetted 
with strips, the transverse joints to be encircled by a hocp, 
This description of boiler would be a very heavy one, au · 
it would only add strength to, the boiler equal to the area 
of cross section of hoop at weakest part; but it would not 

any of the advantages claimed for it by your cor- 
respondent, 
wo thicknesses of fron in a boiler offer a great impedi- 
ment to the transmission of heat—in fact, the outer plate 
will become hot, and the rivet heads more seriously heated 
still, and thereby cease to offer material resistance to the 
pressure of steam; or should they withstand the pressure, 
would require repairs continually owing to the leakage, 


&c., caused by the action of the flame. making more ex- 
pensive still a very expensive boiler. The strips inside (I 
speak of externally boilers) would offer every facility fur 


furrowing in a greater degree than the common single 
rivetted joint of the old boiler, and would be less effective 
for generating steam. 

These objections apply equally to this system when. 
applied to the construction of fiues, namely: the impedi- 
ment to the transmission of heat, the certainty of becoming 
overheated, and consequent loss of strength, and liability 
to furrowing. 

Allow me to suggest that by having his plates 3 feet. 
broad or more. and sufficient Jength to form & ring, the 
required size of boiler, and welding the edges together, 
(which by a proper system of welding would be about equal 
to strength of plate) then these rings rivetted together 
transversely would form a strong, neat, durable shell, having 
no rivetted joints but the transverse ones. 

Then as the weakest of a boiler is its longitudinal 
seams, the strength of the boiler wou'd be increased from 
34. 000lbs square inch to 50,000. This speaks for itself. 

Then I wili conclude in the words of your correspondent 
slightly altered: 1, there are no weakened joints; 2, the 
boiler being a true circle, the strain is equal ; 3, are 
no longitu seams under water ; 4, the edges of the 
pistes not being exposed, no space for the chemicals to 
rest, &c. ASPIRANT 

P.S. win you have the kindness to correct an error in 
answer to R. E Mellor, of this week. The -07 inches as 
barsting power,” should read o inches, equal to a burst- 
ing pressure of 400lbs square inch,” 
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H.M.S. TERPSICHORE, AS DAMAGED BY 
THE AMERICAN TORPEDOES. 

Two illustrations of the very striking experiments 
with Mr. Beardslee’s submarine torpedoes, or ex- 
plosive shells, exhibited on Wednesday, the 4th 
inst., in the River Medway, before the Duke of 
Somerset and other Lords of the Admiralty, were 

iven in a recent number of The Illustrated London 

ews. By favour of the naval authorities, we are 
now enabled to give a reduced copy of the official 
drawings, made for their information by Mr. P. 
Thornton, Master Shipwright of Chatham Dock- 

ard, showing the exact amount of d that was 
inflicted upon the hull of the old 18-gun frigate Terp- 
sichore by the explosion of the two 75-pounders, of 
which only one was so placed that its effect could 
reach the vessel. 

The Engraving No. 3 on this page shows the rela- 
tive positions of the ship, the torpedo, and the boat 
from which it was fired by an electric wire: the 
figure a representing the place where the boat lay 
when the torpedo was lowered from its side; while 


the figure b shows the place to which the boat had 
been removed before the signal of firing the torpedo 
The depth of water beneath the keel of 
ches more than 12 ft. 


was given. 
the ship was a few 
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hood of the metropolis, it falls considerably short of 
what has been done by the same means and 
appliances in the great seats of northern industry, 
and notably at Bolton, in Lancashire, where a block 
of steel weighing 250 tons was cast, by the aid of 
Messrs. Ireland and Sons’ patent ba at cupola 
furnace. The purpose for which the huge mass at 
East Greenwich and another block of smaller size, 
weighing 57 tons, have been cast, is connected with 
one of the most important branches of modern pro- 
duction. Wherever iron has been hitherto used, 
there is a wing tendency to substitute the kind 
of steel which is made by the Bessemer process. 
Several railway lines are gradually acre the 
more durable and, by consequence, the safer 
material; and the superiority of steel ships over 
those constructed of simple iron has been cog i 
exemplified in the case of the Clytemnestra, whi 

vessel rede out the hurricane or cyclone, in Calcutta 
river, last year, though subjected to accidents a tenth 
of which might have sufficed to send any ordinary 
ship tothe bottom. With regard to the employment 
of Bessemer steel on railways, it has been shown 
that a rail of this tenacious metal may be so twisted 
that, in a straight length of six feet, the outer spiral 
edge will measure nine feet and an inch. Such a 
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some in Germany, some in America, and one in the 
Island of Java. The smaller of the two blocks at 
East Greenwich was cast on the preceding Friday, 
and the upper surface was still of a purple heat and 
emitted sparks when scraped with an iron bar. The 
large mass, cast on Tuesday, will take about six 
weeks to cool. The liquid metal was poured into 
the sunken mould—a large square hole, like a tan- 
pit—in quantities of about four tons every twenty 
minutes, and the entire operation was accomplished 
between light and dark. These two blocks, which 
are within a few yards of each other, are to serve as 
anvils for steel hammers, when the new works of 
Messers. Bessemer shall commence their active course 
of utility. The fine buildings, just finished, adjoin 
the new ship-building yard of Messrs. Mau : 
Sons, and Field, and contribute notably to the 
chan and thriving aspect of the once bare 
marshes of East Greenwich. 


PHOTOGRAPHY. 


PHOTOGRAPH OF THE Ec.Lipst.—We understand 
that Mr. Warren De La Rue took a photograph of 
the lunar eclipse of the 4th instant. The atmosphere 
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H.M.S. TERPSCHICORE, AS DAMAGED BY THE AMERICAN TORPEDOES. 


The Engraving No. 1 shows the general longitu- 
dinal lines of the ship, with the hole made by the 
explosion of the torpedo, as it appeared on the 11th 
inst., when the Terpsichore, having been floated and 
brought into dock at Chatham, was carefully ex- 
amined by the officers appointed for that purpose. 
An enlarged view of a portion of the outside plank- 
ing around this hole is 85 given. 

he Engraving No. 2 presents a cross section of 
the vessel, showing very minutely how her timbers 
were shivered. In the parts marked a the knees are 
seen as broken through the throat —viz., two on the 
starboard, and four on the port side. 


GREAT CASTING OF BESSEMER'S STEEL. 


The operation of casting a cubic block of steel, 
of the enormous bak of one hundred tons, was 
successfully accomplished on Tuesday week, at the 
new works of Messrs. Bessemer and Sons, at East 
Greenwich. Although this is by far the largest 
work of the kind ever attempted in the neighbour- 


proof is of great value when the friability of common 
iron is considered, espeeially if crystallised by such 
intense cold as has eon known to cause many 
accidents in Canada. One, and indeed the main 
iarity of these large castings at Messrs. 
essemer's works is in the fact that the operation is 
performed on the spot where the massive blocks are 
required for future service. It would, indeed, have 
been almost impossible to convey them elsewhere ; 
and the only movement they will now undergo will 
consist in their being turn completely over, so that 
what is now the upper surface will become the base. 
The cupola furnace lent by Messrs. Ireland and Son 
for reducing the vast quantity of Bessemer steel to 
a liquid condition melts at the rate of thirteen tons 
in an hour, andis char with three hundredweight 
of coke to fifty hundredweight of metal. Thesaving 
of fuel is one among many advantages belonging to 
these furnaces, of which there are ten at Woolwich 
Arsenal, effecting an economy of coke to the extent 
of £2,000 a year. It seems that there are about 500 
of them in operation in many parts of the world, 


having been clear, the image is said to bé excellent, 
and sords another proof of the important advantage 
now open to observers who make use of photography. 
When it is understood that an instantaneous image 
of a phenomenon can be taken, it will be seen that 
by no other means could the various movements to 
which our satellite is subject be so well observed and 
recorded as by photography. By associating this 
new im th one of a former eclipse, Mr. De 
La Rue obtains a stereoscopic effect singularly re- 
markable. To a practised eye the bulging hemis- 
phere of the moon appears almost transparent, 
comparable to a huge glass shade covering a flat 
surface. 

Mr. Cormack Brows, photographic artist, of 
Greenwich, has published a series of photographs of 
various groups of the old sailors and their friends, 
setting out from the gates of Greenwich Hospital or 
lingering within the precincts, on the day of 
ve faithful 


their departure. The alga Ses a 1 
and characteristic portraits of some of those fami- 
liar figures. 
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ANEW ANGLE MEASURER.* 

This instrument, which I have lately contrived, ie 
on the principle of Schmalcalder'’s 3 but 
of dimensions small enough for the waistcoat 
pocket. In the Sch er, moreover, a prism 
is used for reading off the angle at the same time 
that the object is viewed. In mine, the divi- 
sions are read off by a lens, and a needle point, 
passing through the side of the tube, and close to 
the divided wheel, forms the index. The object is 
eeen with the other eye at the same time; the instru- 
ment being elevated er depressed, till the needle 
point appears to be in contact with the object as 
well as with the division of the circle. The angle 
of altitude is thus indicated. The drawings are of 
full size. I adda description and measurements of 
the instrument. A flanged wheel 1 1-10 inch dia- 
meter, has one half and a little more divided into 
degrees, the surplus being for index error; edge of 
wheel 2-10 wide; flange on each side about 7-100 
deep. Within this flange on one side is a large- 
headed screw of brass, and on the opposite side a 


trian piece of copper to which it is attached. 
The screw through a slotted hole in the 


wheel. The screw and piece of copper form a coun- 
terpoise to the wheel, and the slot allows of adjust- 
ment of the Zero point. 

A brass tube 2 2-10 long and 4-10 diameter is filed 
out at ene end so as to admit the above wheel, which 
is suspended as delicatdy as possible by a fine pointed 
ecrew on each side, the points of which screws enter 
a very 5 ri in the 5 = the wheel ' 
u cety suspen e accu 0 
en e depends. = 

An aperture is made in the tube, near the wheel, 
to admit light for reading off the divisions, and 
N at this part the interior of the tube is 


At A, a needle point passes through 
the side of the tube to furnish an ine 
dex, as before stated. 

The other end of the tube carries 
a lens of 17-10 focus, for viewing 
the needle point and divisions of the 
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BIRTH AND GROWTH OF THE IRON 
TRA 


By JAxzSs ROBERTSON. 
(Continued from page 52.) 


Diodorus speaks of Elba, where the inhabitants dig 
ironstone from the ground, much of which metal is in 
this sort of stone; that the workmen first cut the 
stones in pieces, and then melt them in furnaces pre- 
pared for the purpose, and the implements made of 
this iron were 5 by merchants into several 
parts of the world. Pliny gives a tolerable descrip- 
tion of the manufacture of iron, and speaks of steel, 
and the steel drinking cupi dedicated to the temple 
of Mars ; he also testifies as to the universality and 
wide diffusion of ironstone, and the tempering of 
iron by immersion ; he also mentions the loadstone, 
and how Dinocrates made an arched roof thereof, in 
which was to be placed an iron statue of the Princess 
Arsinœ, so that the statue might seem to hang in 
air suspended by nothing. l 

The Turks, before they became a nation, were 
art ery in the manufacture of arms in Asia, as you 
wi 


find from Gibbon, the historian: they turned 


the arme they made t their masters, and 
founded an empire. Our earliest travellers in Africa 

rove the existence there of iron furnaces, blown by 

llows made of goats’ skins, and that the iron was 
made with charcoal; the furnace was of rude con- 
struction, and destroyed after every smelting, in 
order to obtain the iron which the bottom of the 
furnace contained; but in the Himalaya Mountains 
the Indians had a hole at the bottom of the furnace, 
through which the molten metal flowed; this hole 
was tapped with clay, so that you see the method 
now in use of running the iron from the furnace is 
of no recent date. The intercourse between the 
people of Cornwall and the Phoonicians and Greeks 


— 


wheel. Some time since I gave Mr. 
Elliot, optician of the Strand, per- 
mission to make similar instruments 
if he wished to do so. He may 
possibly have some in stock, but of 
this I am not informed. 

For measuring a short base line I 
use, with the strument, „ 
light rod of deal, 5 feet in length and 
finch square. This is attached by a 
joint at the centre to a walking stisk. 
A short base line is readily measured 
by this—merely marking by a scratch 
on the ground each length of 5 feet 
as you proceed. To r the number of lengths, 
I have a small toothed wheel, inches in dia- 
meter, which is attached to a foundation plate by a 
ecrew in its centre. A spring catch enters the teeth. 
Thus, by moving a tooth for each ten or other lengths 
of the measuring rod, an accurate account is ma 85 
Instead of the toothed wheel an account may 
kept by shifting a number of marbles from one 
pocket to the other. 

We hopethe following hint may also be of service. 
Having made one of the reflecting levels (a v 
useful pocket-companion) described in Heather's 
Treatise on Mathematical Instruments, p. 120 (Weale), 
I had amay in making the line scratched on the 
mirror perfect uy horizontal. This difficulty may be 
obviated by adopting a circular instead of a square 
shape for the centre of the instrument. In this a cell 
for the mirror may be turned, and it can then be 


adjusted with the greatest accuracy. 


A 32-pounp rocket sent up perpendicularly at 
Shooter's Hill is said to have risen 6,000ft., and was 
seen at Deal. A 24-lb. rose 4,500ft.; a lb., 
2,400ft.; and a }-Ib, 1,500ft. The object was to 
determine the longitude on Whiston's plan. 


THE velocity of waves is as the square root of 
their breadth. Thus, if the summits of two waves 
are 16ft. asunder, and of others 4ft., the velocity is 
2to1. A pendulum equal to the breadth vibrates 
in the time the waves proceed. 


To mpply the 613 iron furnaces in blast during 


1864, 10,064,890 tons of ore were required. From 
this and a small quantity of imported ore there were 
smelted 4,767,951 tona of pig iron. This was distri- 
buted over 6,338 puddling furnaces, and by the aid 
of 705 rolling mills converted into merchant, bar, 
and other iron. 


® By the Rev. N. J, Heineken in the Journal of Science. 


produced a remarkable degree of civilization amongst 
the Britons, and when Cesar landed in this country 
he was opposed with weapons of iron, and dis- 
covered that the manufacture of iron had alread 
made great progress. It is also tolerably well 
authenti that our ancestors had discovered, or 
been taught, the arts of working tin, lead, brass, 
and iron, and that the Gauls traded with the Britons 
extensively in iron. I wonder how the ancient 
Britons kept their ledgers in those days, but there is 
nothing to satisfy our curiosity on this head. Our 
ancestors, under Cassibelaunus, fought with great 
valour: they many thousands of chariots, armed 
with scythes and hooks, which did great to 
the Roman army as they charged them; and if our 
ancestors were somewhat barbarous, and knew but 
little of the arts, they gave us even then a lesson of 
5 and heroic valour, which has never yet 
n wanting in the hour of Englands’s need, and a 
courage which I trust may descend unimpaired to a 
long line of future generations. These scythes were 
doubtless made in Britain, and from this period 
B.C. 55), we may date the iron trade of Great 
ritain. 

When the Roman Emperor Adrian came into 
Britain (A. D. 120) he established a great military 
forge, or arsenal, at Bath, for the construction of 
arms and munitions of war, whence they were distri- 
buted to the various Roman stations throughout the 
kingdom. This was a college of armourers, and they 
bore very much the same relation to the army tbat 
the artill ery does to the armies of Europe in our own 
day. Theiron was brought from the Forest of Dean 
and the hills of Monmouthshire, and manufactnred a 
Bath ; and the Romans continued to work the mines 
for 350 years (A. D. 409), about which time they 
finally abandoned Britain. Many traces have been 
found in Yorkshire and elsewhere, which gives proofs 
of the existence of the iron foundries of the Romans 
during their dominion here. The Saxon invasion 
paralysed the iron trade, and no mention is made of 
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it till about the 12th century, that date at which 
commences the true tness of our history, civil. 
political, and warlike. From the Norman conque® 

till the end of the reign of King John, iron and steel 
were imported from Germany and the Continent, and 
sold at steel yards by German merchants, There is 
no percise data to prove when the art of casting was 
first introduced, but cannon was used by Edward by 
III., in 1327; it is supposed to have been then used 
for the first time in England by that monarch. 
Cannons, or bombards as they were called, were all 
made of iron till the middle of the fifteenth century, 
when bronze was first discovered. Hardware was, 
during the period from 1350 to 1450, imported from 
the Continent, until a petition to Parliament pro- 
duced an Act which shea the importation of 
swords, scissors, and knives, so that you see pro- 
tectionists were strong and free traders unknown, in 
those early days 1 the iron trade; but even at that 
time Yorkshi v and particularly Sheffield, was cele- 
brated fcr its cutlery, although the cutlers could not 
then compete against the foreigner in the manufac- 
ture of those articles in which it can now compete, 
lea Pigs the face of enormous duties, against the 
world. 


But as our manufacture advanced and developed it 
was arrested by a new difficulty; hitherto iron had 
been produced from charcoal alone, and the spacious 
forests of England were fast disappearing before the 
devouring and ever-blazing furnace. The efficiency 
of the Navy was then, as it is now, essential to our 
independence and security, and how could that be 
maintained if the timber of which our ships were 
built was taken to produce the cannon and the shot 
with which our ships wer to be armed? The ques- 
tion was natural enough, the year 1558 an Act 
was nea forbidding the cutting of any timber for 
the furnace over one foot square area of the root, 
growing within fourteen miles of the 
sea, or any part of any river, so far 
as that river wss navigable, with the 
exception of some parts of Kent and 
Sussex. Iron was then made i 
Sussex and in and near London, till 
at length ironworks were prohibited 
within twenty-two miles of London. 
Many of the ironworks were conse- 
quently stopped for want of fuel, and 
in the reigns of James I. and Charles 
I. great efforts were made to find a 
substitute for wood as fuel, and at- 
tempts made to smeltiron with coal; 
these attempts were far from success- 
ful, strange as it may appear to us, 
and many experiments were made, 
and many large fortunes lost, in en- 
deavouring to make iron by coal in- 
stead of wood. Patents were issued 
by Charles I. for the new 5 but these 
patents were unproductive to their possessors, and 
although nigh Iam RE and the greatest intelligence 
of the time been called in to aid the invention, 
yet it was a failure. Iron could be made by the 
new process, but it was not good; it was not sale- 
able—no wonder. The nation had been used to 
charcoal iron, and would not be put off with cinder 
bars; so the patentees complained bitterly to the 
king and the nation—to the king, of the t losses 
they had sustained; to the public, that they would 
not seo the value of their discovery, and Appear 
a quality in their pit coal iron which it had never 


possessed. : 

In 1619, Edward Lord Dudley's invention of 
making iron with pit coal was making progress 
8 perfection, but bis discovery was retarded 
in its development by the political commotion into 
which the State was plunged at that period; how- 
ever, 300 furnaces were then at work, as we find 
from parliamentary reports. Lord Dudley's works 
were destroyed by a mob, and himself nearly ruined 
by his endeavours to perfect his process. For more 
than a century the iron trade languished, in conse- 
quence of the scarcity of fuel, and the requirements 
of the country were supplied from abread, particu- 
larly Sweden and Russia. The 300 English furnaces 
of the previous century had dwindled down to 
fifty-nine, and the total production of the year 1740 
was only 17,000 tons; whole production of York- 
shire was in that year 1400 tons, and Staffordshire 
only 1000. The demand for iron, however, was 
daily increasing ; improvements in machinery were 
being made, the cumbrous bellows, worked by oxen, 
were discarded for the blast-engine, and the firs, 
blast cylinders of any magnitude were used at th, 
Carron Ironworks, just 100 years ago. The quantit 
of iron now rapidly increased, and by the beginning 
of the present century the estimated productio% 
yearly was 250,000 tons. This was a tolerably rapi d 
stride in sixty years—viz., from 1740 to 1800, in th 


68 


THE ENGLISH MECHANIC. 


Novexemr 3, 1866.) 


former of which years the production had been only 


17,000 tons. The inventions of the deceased Mr. Cort 
had a wonderful effect in stimulating the production 
of iron, and from the date of his discoveries begins 
the epoch of the stimulus which has led to the pre- 
sent enormous development of the iron trade. Bars 
had been always hammered before this to the re- 
quired sizes, but Mr. Cort introduced the application 
of rollers, the importance of which we can now fully 
appreciate; great as were the discoveries of Mr. 
Cort, he never received any benefit fromthem. The 
story of hie wrongs is well known. Government 
seized upon his worke at Gosport, sold them, pre- 
vented his carrying out his inventions; and in resti- 
tution of this great injustice gave his widow a small 
annuity, and now gives his only son, who is far ad- 
vanced in years, the trifling sui.tinm of £50 a year, 
after having spent the greater porta n of his life in 
seeking for e The coke refinery was also dis- 
covered about this time (1810), and the development 
of the manufacture advanced exceedingly. It is 
related, in a work on the Turkish empire, that an 
Armenian of Constantinople had discuvered the art 
of casting iron which, when it came out of the 
mould, was as malleable as hammered iron; some of 
the productions were shown to M. de Gaffron, 
Prussian charge d'affaires at Constantinople; he 
was struck with the importance of the discovery, 
and instituted enquiries for the inventor, but he had 
died poor and unrequited, and his secret perished 
with him. Many valuable discoveries have un- 
doubtedly been lost to the world in a similar manner, 
and probably as many by tho obstinacy and pre- 
judice of the learned as the ignorance of the un- 
ekilful. 
(To be continued. ) 


ASTRONOMY. 
Some important steps have been gained and some 
real contributions e to exact science during the 


past year in the department of Meteoric Astronomy. 


A summary of these by A. S. Herschel, Esq., formed 
the next important communication made tothe Royal 
Astronomical Society. As regards the height of 
shooting starsit appears from a com parison of several 
hundred observations dating from the end of the last 
century, that it may be stated e at 72 and 
52 miles at first appearance and disap ce above 
the surface of the earth, with a probable error of not 
more than three miles. The ave velocity of 
shooting stars in sixty-six instances is 35 miles per 
second. In this respect fire-balls resemble shooting 
stars, but they differ from them in penetrating more 
deeply into the atmosphere; should they arrive with- 
in 20 miles of the earth's surface a violent concussion 
is usually produced, and stones are not unfrequently 
precipitated from the meteor. One of the most re- 
markable “observations of a fireball on record was 
made by Dr. Schmidt, at Athens, on the momik of 
the 19th of October, 1863. A fireball of surpassing 
size and brilliancy was examined for 14 seconds by 
Dr. Schmidt, in a telescope with a magnifying power 
of eight diameters. The meteor was twin or double, 
attended and followed by a tribe of lesser meteors ad- 
vancing side by side together, with parallel motions 
of translation, until the whole were extinguished. 
Respecting the origin of aerolites, it has been found 
from a microscopic examination of the mixed mine- 
rals of which they consist, that these crystals differ 
in some essential particulars from those of ordinary 
volcanic rocks, but their consolidation must have 
taken place from fusion in masses of mountain size. 
The planetary velocity (at least 15 miles per second) 
of the meteor, which produced the recent aerolites of 
Orgueil, greatly exceeds the ballastic forces which can 
be supposed to reside on the surface of the earth or 
moon. Weare therefore compelled to give a wider 
range to conjecture with regard to aerolites, and to 
sup that they are projected from small planets 
near and within the orbit of the earth. Asrolites 
commonly fall in the daytime. They circulate round 
the sun in such countless numbers, or else they bear 
such close a relationship to the earth that they in all 
probability strike the earth daily in its path. 


Rais Sunken VeEssELs.—We mentioned some 
time ago a collision which occurred in the port of La 
Joliette, Marseilles, and in consequence of which a 
lighter, laden with 275 tons of coal, was sunk. This 
vessel and its cargo have been recovered by the aid 
of the narval, an apparatas invented by M. Eyber, 
a civil engineer, and which consists simply of a vast 
air-chamber, affording through its buoyancy pur- 
chase opal to admit of its raising enormous 
weighte.—Galignani. 

Tux use of nitro-glyocerine for blasting purposes is 

roposed. It is said to offer many advantages over 
the old method. . 


AMERICAN,LATHE CHUCK. 


This modification in the chuck for lathes, says 
the Sctentific American, is intended to facilitate 
setting irregular forms, such as eccentrics or cams, 
and it is to be applied particularly to scroll chucks, 
which are arbitrary in their motions and cannot be 
set out of the centre unless one of the jaws be taken 
out and started on the thread after the other jaws 
have been run in one turn or two. Even this will 
not always bring the work true, and some simple 
arrangement of the kind bere shown will prove a 
great convenience. The details are as follows :— 


ee 
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A is the plate, which is fastened securely to th? 
main chuck, forming a part thereof, into which the 
dovetail projection of the plate, B, slides; O is th? 
hub, which screws on the lathe spindle; D is the 
screw, by the use of which the chuck may be ad- 


E 


justed to any required position with the spindle of 
the lathe. The face side of the dovetail projection 
is laid off to fractional parte of an inch, and marked 
with figures, so that there is no difficulty in setting 
the work accurately. The screws, I, hold the piece 
to which the screw, C, is secured firmly to the 
plate, B. F is the gib, which is tightened up as it 
wears, by screws, as usual. G G ( ig. 2), are slots 
through which bolts, E, pass, for the purpose of 
firmly securing plate, B, to the chuck, A, at any 
desired point. 


wx 
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The utility of this improvement is universally con- 


ceded by first-class machinists who have seen it, 
and the proprietors of several of the lar and beet 
machine shops have already expreesed a wish to 
adopt it in their own workshope. This atteohment 
may be applied to any size or kind of chuck already 
in use, equally as well as to new ones, and will add 
only from one to one and a half inches to the depth 


the entire chuck, including the attachment, 
Ithou gh only one sliding plate is nted in 
is e ngraving, says the inventor, an alide can 
e added if necessary. The inventor and patentee 
oe Haskell King, 561, River-street, Troy, New 
oak. 


PRACTICAL RESULTS OBTAINED FROM 
BLAST FURNACES BY THE UBE OF 
HOT BLAST OF HIGH TEMPERATURE. 


It is not proposed to enter fully into the his- 
tory of the numerous nempa which have been 
made to raise the blast for blast furnaces te a ve 
high tem nor will the author oecupy muc 
time in description of the means by which the 
desired result has V t of 
the apparatus was given at the meeting of this aseo- 
ciation held at Oxford, 5 paper on the 
subject was not printed in the ctions. 

In 1861 experimental stoves only, on the new 

lan, had been erected and worked for heating the 
blast for one tuyere out of the five used for one 
blast farnace. satisfactory results were, how- 
ever, obtained, that it was clear that the difficulty 
of procuring blast of very high temperature had been 
overcome, and Messrs. Cochrane and Co., of Woed- 
side Ironworks, Dudley, and Ormesby Ironworks, 
near Middlesbro’-on-Tees, forthwith erected la 
stores on the new plan fora complete blast furnace, 
and it is now proposed, with your ission, to 
lay before the section the results obtained duri 
upwards of four years’ practical working with these 
stoves. 

The effect of heating air on the new plan was 
that a temperature of blast of 1,150 deg. Fah. was 
obtained, instead of only 600 or 700 deg., as with 
cast-iron pipes in the common stoves ; there was no 
loss of blast from leakage, owing to cracked or 
damaged cast-iron pipes; the iron produced was of 
rather better quality; twenty per cent. more iron 
was made from the same furnace, and fully 5 owt. 
ef coke was saved in the blast furnace per ton of 
iron made. 

The details of the construction of the new stoves 
wiil be readily understood by all who have studied 
the subject. 

Istly. There are two stoves, which are heated 
alternately, and used alternately in h the cold 
air; these are filled with brickwork set open,” of 
with small spaces between the bricks, and ferm 
‘‘regenerators,” on the principle of Mr. Simens 
‘ regenerator furnaces,” as now so largely and suc- 
‘Seaafall¥ used in glass houses, gas works, ironworks, 
&c., &c., both for obtaining great heat and econo- 
mising fuel. 

The outside of the stoves are of thin wrought iron 
plate lined with firebrick, the iron skin being neces- 

to retain the blast under pressure, while the 
firebrick resists the heat. 

2ndly. There are provided for the purpose of heat- 
ing the stoves, valves for the admission of gas and 
air into a central flue, where combustion takes 
place when a stove is being heated, the products of 
combustion up the flue, and down through 
the mass of firebricke forming the regenerator, and 
es at the bottom to the chimney, after the 
whole of the heat has been abstracted by the fire- 
bricks; the temperature of the chimney being from 
212 to 250 degrees, or thereabouts, Sarin 
the time a stove is béing heated, viz., for 5 peeled 
of four hours. 

Then, when a stove is hot, the gas and air are 
turned off, the chimney valve shut, and the cold 
blast is turned on at the bottom of the regenerator, 
and passes up through the bottom courses of brick- 
work in the regenerator, thus very quickly becoming 
heated; and passing in the heated state up through 
the remaining courses of the briekwork, and down 
the central flue, through the hot blast valve to the 
blast furnace ; the process of absorption of heat by 
the air being so ect that, as long asa few of the 
top courses of brickwork remain hot, the blast is 
well heated, the variation in the 3 of tho 
blast being only abqut 100 degrees Fah., with four 


3rdly. The gas for heating the stoves is supplied 
from gas producers, similar to those commonly used 
by Mr. Siemens for his regenerator furnaces, and 
which have already been described before this 
Association. They consist of a coy brick encte-~ 
sure or fireplace, with bars near the bottom, for the 
admission of a very small quantity of air. The 
fa formed by the slow combustion of a very thick 

re, supplied with poor coel, or slack down a slope 
or hopper, the gas ing off from above the fuel 
through pipes to the hot blast stoves. Gas may, 
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however, be taken from the top of the blast furnace 
for heating the atovee, provided proper arrangements 
are made to separate it from the dust which comes 
over from the blast furnace with it; and judging 
from recent practical experiments, it is certain that 
there are several ways in which thie may be done 
with perfect success. 

The late Mr. James Beaumont Neilson, who did 
ao very much for the iron manufacture by his 
original invention of the hot blast, in 1829, was suf- 
ficiently longsighted to predict the advantages that 
would flow from the use of blast of very high tempera- 
ture, though, as it happened, he was limited to what 
could be obtained from passing the air through 
iron pipes exposed to a fire, as in common stoves. 

Mr. Neilson said:—‘‘In the new regenerator 
ovens that had just been described the great capa- 
city of firebrick for heat had been well taken ad- 
vantage of, and a very important step in advance 
had been made by giving the means of raising the 
temperature of blast much above the extreme 
limit practicable with the old ovens; and he con- 
sidered this would be productive of the greatest 
benefit in the working of the blast furnace. . . . 
He had no doubt the make of iron would be con- 
siderably increased by the higher temperature of 
blast given by the regenerator ovens.” 

These anticipations bave been fully borne out in 

ractice during upwards of four years’ regular work- 
ing of the stoves. The high temperature of the 
blast produces such an improved effect in the furnace 
that the burden” is increased so as to save fully 
five hundredweight of coke per ton of iron made; 
and as there is lees fuel supplied, so there are less 
impurities taken in, and the quality of the iron is 
improved, the ‘‘tuyere-breasts” do not work 
hot,” or burn, or give more trouble than usual, as 
the burden is increased as just stated. The same 
furnace is, of course, enabled to do more work, the 
„ make being increased fully one-fifth; so that a 
given plant produces 20 per cent. more iron per 
annum, besides saving nearly 3s. per ton for coke. 

There is less, friction or loss of pressure of blast in 
the stoves than in common ones, and there is no 
loss of blast by leakage through cracked or burnt 
cast iron pipes orjoints. More stoves are now being 
erected on the same plan. 


GENERAL NOTES. 


It is proposed to hold another exhibition of the 
works of the industrial classes of both town and 
country during next year at the Agricultural Hall, 
Islington. The special features of the exhibition will 
be the encouragement of skilled workmanship, ama- 
teur productions, facilities for the sale of articles, 
machinery in motion, musical gatherings, lectures on 
pular subjects, manufacturing process in operation, 
ower shows, conversazione of masters and workmen, 
free admission of school, free reading-room, prizes for 
evergreens, &c., in pots and a emall garden. 

GALE's PROTECTED GUNPOWDER IN Amernica,— Mr. 
Handel Cossham, who left England a short time 
since with Sir Morton Peto and other English capi- 
talists for a visit to the United States, has there in- 
troduced Gale's process for protecting gunpowder 
with the same success as has attended the experi- 
ments in England. The New York papers publish 
the particulars of an interesting series of experiments 
tried at the Jersey City Locomotive Works, for 
testing the process, which were very satisfactory. 

Daitting Rocks.—A machine has been invented 
by Mr. Robert Hood, of Drayton, Ohio, which con- 
sists in the employment of a spiral lifter, in combina- 
tion with a tappit extending from a sleeve fitted in 
the drill or drill-rod, and with an arm extending from 
Said sleeve in the cam slot, in such a manner that, 
by the action of the cam slot or arm, the tappit is 
held in contact with the thread of the feeder until it 
arrives at the end of the stroke, when the same, by a 
curve in the cam slot, is thrown out of contact with 
the feed-ecrew, and the drill is allowed to drop, and, 
while being thrown out of gear with the feed-screw, 
it is d, causing it to strike a different spot on 
each stroke. By this arrangement two or more drills 
cap be operated by means of the same lifter and by 
the same driving power. - 

Mr. Suyrs stated that we dig annually 84 mil- 
lions of tons of coal from our pits. The combustion 
of a single pound of coal, supposing it to take place 
in a minute, would be equivalent to the work of 
300 horses; and if we suppose 108 millions of 
horses working day and night, with unimpaired 
strength, for a year, their united energies would 
enable them to perform an amount of work just 
equivalent to that which the snnual produce of our 
coal-fields would be able to accomplish. 

Tax total production of the collieries of Prussia in 
1864, was estimated at 42,394, 500 żone, 


>» IMPROVED PuppLING-F URN ACE. — Mr. J. Williams, 


Montreal, Canada East, claims —1. the novel ar- 
n in a puddliag- furnace of a blind grate 
wit 


the ordinary grate, together with the combina- 


tion of slide-doors, trap-doors, tewed-holes, and air- 
chamber, whereby for all the fuel consumed in the 
blind grate the benefit is received into the body of 
the furnace on the iron, with much less of the fuel 
passing up the chimney thanin the ordinary furnaces. 
— 2, in the different grates he claims the introduction 
of the tra 
fall into the external ash-pit, and thus save the hand- 
ling out of ashes when the furnace is in operation, 
thereby effecting a saving of time. 
peculiar arrangement of water boshee, whereby water 
may be employed withcut the danger of an explosion 
from the generation of steam. 


doors for letting the ashes, cinders, «c., 


3. He claims the 


New METHOD or FERTILIZING S0oII.— Two gentle- 


men, members of the Agricultural Academy attached 
to the University of Bonn, M. Nouenbruc 
Hardstein, have conceived a new method of assisting 
the formation of humus, and which, it is said, has 
been put into successful practice at Annaberg, near 
Bonn. 
neath the surface of the soil; a system of pipes, like 
those used for drainage, but pierced full of small 
holes, are laid at depths of from three to six feet be- 
neath the surface of the 

nection with a furnace, w 
draft through the pipes, and thus the su 
so impregnated with air, that when the connection 
with the atmosphere is closed, the fire continues to 
burn in consequence of the superabundant oxygen 


and Dr. 
The method is the introduction of air be- 


Penna, is placed in con- 
ich keeps up a continual 
oil becomes 


which is conveyed to it by the pipes. 
Economia RAILWAYs.—The French Government 


has recently purchased the free use of a locomotive 


designed by an engineer named Rarchaert, for the 


purpose of running on light rails, and passing over 


sharp curves and steep inclines. M. Rarchaert's 


engine, with the tender and fuel, does not exceed 
twenty tons in weight, has four pairs of wheels, 
coupled, and will not require rails exceeding fort 
pounds in weight to the metre. The pressure of eac 


wheel would thus be equal to two tons and a half, 


while that of the locomotives in use on the great 
lines ranges between five and six and a half tons, and 
the rails themselves weigh from seventy to ei 


hty 
pounds per metre. The engine is said to be able to 
draw 640 tons, in addition to its own weight, on a 


level, 310 tons up an ascent of 5 in 1,000, and so on, 


to 74 tons on a gradient of 30 in 1,000; and, at a 
speed of from eighteen to twenty-four miles an hour, 
it will, according to the inventor, work safely on 
curves of a minimum radius of sixty metres; and, 
therefore, by adopting gradients varying from 12 to 
30 in 1,000, nearly all necessity for tunnels, viaducts, 
and embankments would be avoided. The inventor 
calculates that under his system the average cost of 
these local railways will not exceed 60,0UUf. the kilo- 
metre, or less than £4,000 per English mile. 

GaLAcTozyME.— Galactozyme, or galozyme, is the 
result of the fermentation of milk by means of yeast, 
and is used, as stated by Dr. Schnaepff in the Gazette 
Heldomandaire, by the inhabitants of the Steppes of 
Russia as a sovereign remedy in phthisis. Cases are 
mentioned in Dr. Schnaepff's articles where the 
putients gained considerably in weight by taking half 
a tumblerful night and morning: but the doses must 
be regulated by the peculiarities of the patients. 
Nor is it indifferent whether the fermentation is 
carried to a greater or less extent. 

AccorpinG to Prof. Tyndall 474,439,680,000,000 
of waves of light enter the eye in a second of time to 
produce the impression of red colour. To produce 
the impression of violet a still greater nnmber of im- 
pulses is necessary: it would take 57,500 waves of 
violet to fill an inch, and the number of shocks re- 
quired to produce the impression of this colour, 
amounts to 699 millions per second. The other 
colours of the spectrum rise gradually in pitch from 
the red tothe violet. 

WrnstTer, in his History of Metals,“ published 
in 1671, makes mention of two places in the West 
Riding of Yorkshire, where formerly good argenti- 
ferous lead tore had been W One of the 

laces was Bronghite Moor, in the parish of Slain- 
urn; the ore held about the value of 671b of silver 
in the ton; the other place was Skelhornfield, in the 
parish of Gisburn; it had formerly belonged toa 
rson of the name of Pudsey, who is supposed to 
have coined it, as there were many shillings in that 
county which the common people called Pudsey 
shillings. 

FURTHER ADVANCE IN THE Price oF CorrRn.— 
In consequence of a further advance of £5 per ton 
in the price of co per. the panes firms yesterday 
raised the price of rass and copper wire and tubing 
a balfpenny per Ib., and yellow metals a farthing 
per lb.— Birmingham Gazette. 


CHEMISTRY. 

RESULTS OF THE EXPLOSION oF NITRO GLYCERINE. 

The new oine material is a light-yellow oily 
fluid, a compound of glycerine and nitric acid, its 
chemical formula being CsH:03( NOs), which gives 
18 parts of oxygen; and Mr. Nobel claims that as by 
combustion the carbon takes 12 atoms òf oxygen, 
and the hydrogen 5, its complete combustion leaves 
a surplus of Oi only. He states, moreover, that each 
100 parts of exploded blasting-oil leaves a residue of 
— carbonic acid, 58? water, 20; oxygen 31; and 
nitrogen, 183=100; and that as the specfic weight 
of the oil is 1°6, one volume produces nearly 1300 
volumes of gas—that is to say, steam, 554; carbonic 
acid, 469; oxygen, 39; and nitrogen, 236—1208 
volumes. Weight for weight, the blastin -oil bears 
very favourable comparison with gunpowder, which 
is calculated to produce ordinarily about 250 volumes 
of cold gas only; the nitro-glycerine would, conse- 
quently, appear to be, other things being equal, 
about five times as effective as gunpowder. But Mr. 
Nobel goes further than this, for he remarks that it 
is difficult to determine the degree of heat produced 
by an exploding substance, and that, according to 
theory, the blasting-oil, on account of its complete 
combustion, ought to develope a more intense heat 
than gunpowder, and this appears to be borne out by 
experiment; whence he assumes that the heat de- 
veloped by the explosion of nitro-glycerine is twice 
that generated by gunpowder, and from this calcu- 
lates that nitro-glycerine, compared with gunpowder. 
possesses about 13 times its power, when volumes 
are considered, and 8 times its power for equal 
weight ; and that owing to its rapidity of explosion 
its advantages are still greater. 


ACADEMY OF SCIENCES.—Ocroser 9. 
M. de Cizancourt presented a memoir On the 
Allotropic Conditions of Iron.” The author, like 


_Berzelius, recognises two allotropic states of this 


metal, and adopts the same names for them— 
ferrosum and ferricum. Ferrosum is the metal from 
ores containing protoxide; ferricum is obtained from 
the anhydrous peroxide ores. The most character- 
istic form of ferrosum is the white crystalline cast 
iron (Spiegel Eisen), commonly obtained from the 
carbonate, and is best produced at a low tempera- 
ture. This form of iron has a strong affinity for 
carbon. Chemically it must be classed among the 
bodies which unite with one atom of oxygen. Ferri- 
cum also combines with carbon at high temperatures, 
but deposits it again on cooling. is form of iron 
ives the malleable metal, and also blistered iron. 
he author states that while ferrosum easily passes 
into ferricum, the inverse change cannot be effected. 
Ferricum belongs to that class of bodies which com- 
bine at least with three atoms of oxygen and often 
more, but always an uneven number of atoms. This 
memoir will have considerable interest for metal- 
lurgiets, and we shall therefore give it at length. 

M, Bultinck presented a note ‘‘On the Use of 
Magnesium in Voltaic Piles in Place of Zinc.” Our 
readers can imagine the results. The author shows 
that a short chain of twenty elements, each com- 
posed of thirty-five millimetres of thin silver and 
magnesium wires, wound about pieces of caoutchouc 
and properly connected, will produce all the effects, 
chemical, hysical, and physiological, of a long 
Pulvormache? e chain when simply moistened with 
pure water. 

M. Jennet presented a note On the Clarification 
of Peaty Waters by Alum.” Most of our readers 
will have heard of a method of clarifying and render- 
ing portable certain muddy waters by stirring or 
shaking up with them a very small quantity of 
finely powdered alum. Then, after standing a few 
minutes, the suspended impurities deposit, and the 
water becomes perfectly bright, and at the same 
time extremely tor ase The explanation of this 
is as follows :—In dissolving, the alum splits up into 
sulphate of potash and sulphate of alumina. The 
former remains in solution in the water; the latter 
decomposes, and the insoluble alumina unites with 
and carries down the suspended organic impurities ; 
while the sulphuric acid acts on the alkaline and 
earthy carbonates, forming sulphates and setting 
free carbonic acid. The Paphos hate of alumina, 
although slower in its action, the author thinks 
would be a better clarifier if the carbonic acid set free 
did not dissolve some of the neutral phosphate. 
Some persons will, perhaps, see a recommendation 
in what the author considers an objection. 


At the Birmingham Industrial Exhibition last 
week, the first prize, of the value of £25, was 
awarded to Mr. Peter Gaskell, the inventor and 
patentee of the cab indicator, which shows the dis- 
tance the cab goes, and the amount the passengers 
have to pay. 


PATENT LIST. 


(From the Commissioners of Patents’ Journal.) 
LIST OF SPECIFICATIONS, &0. PUBLISHED DURING THE 
WaEK ENDING 20TH OCTOBER, 1865. 
2571. Bricks, V. J. B. Germaix. 
2029. Cabs, checking the payments of fares in, H; A. Bonneville. 
2561. Carriages, breaks for, A. R. Shaw. 
2623. Carriages propelled by manual power, T. Du Boulay. 
2137. Cast steel, &c., manufacture of, R. A. Brooman. 
2617. Carta, &c., break for, T. Warburton. 
2587. Compound cylinder engines, J. Howard. 
2393. Cork, cutting and shaping, L. Villette. 
2557. Cotton, &c., machines for opening and cleaning, E. Marsland and 
P. Williams. 
2531. Dishes, &c, revolving cover for, C. P. Button. 
2611. Doublſug machines, flyers used in, M. Walker. 
2217. Electrical telegraphy, R. Laming. 
2553, Fire- arms, breech- loading. J. Millar and B. Burton. 
2559. Fires, apparatus for extinguishing, W. H. Phillipa. 
2329. Fires, apparatus for lighting aud reviving of, C. J, Webb. 
2615, Gas lamps, J. J. Parkes. 
2569. Gun carriages, G. W. Rendet. 
2417. Hair, machinery for brushing, F. T. and J. H. Brandreth. 
2619. Harness for driving machinery. J. Crutchett. 
2445. Hydraulic pressure engines, J. Dreisorner. 
2555. Injection to the human body, administering, W. R. Barker. 
2461. Iron and steel, manufacture of, T, E. Cashin and J. F. Allender 
2357. Leather, L. G. Sourzac and L. Bombhail. 
2523. Lucerne plaut, making paper, &c., from the, C. D. Abel. 
2597, Mangling and callendering, R. Walmsley. 
2613. Measuring, rules for, A. Nicholls, 
1555. Metallic stuffing box, V. Duterne. 
2547. Nap or pile ef nap or pile fabrics, cutting or shearing the, W. B. 
Stocks, J. Whitwham, and W. Blakey. 
2607. Pianofortes, G. G. Rich. 
2621. Railway carriages and locomotives, M. Henry. 
581. Railway carriages, &c., constructiou of, H. G. Craig. 
2567. Rotary engines and pumps, R. A. Brootmau. 
2599. Scent and smelling bottles, T. Miles, 
2551. Sewing machines, M. Henry. 
2313. Sewing machines, wheel feed for, J. Hose. 
2397. Spoons, forks, &c., D. J. Fleetwood. 
2483. Sulphurous acid, obtaining, R. Reece. 
26009. Ventilating 1 J. G. Woodward, 
2601. Vessels, propelling, W. Clark. 
485. Wheat, &c., grinding, B. Wren. 
2577. Wooden spills, T. Machin. 
2039. Wool, &c., wasb ing. J. Petrie, jun. 
2573. Writing, pens used fo-, R. M. aud D. Cameron. 
2593. Wrought iron girders, J. Homan. 

„ Specifications will be forwarded from the Commissioners of 
Patent's Office, Southampton-buildiugs, Chancery-laue, by post on re- 
ceipt of the amount of price and postage. Sums exceeding 5s. must 
be remitted by Post-office Order, made payable at the Post-office. 5, 
High Holborn, or Mr, Bennet Woodcroft, her Majesty’s Patent Office. 
Wecannot undertake to forward Specifications, or Books advertised 
froin the office of Tae Exciisn MECHANIC. 
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WEALE’S SERIES. 
Catalogue on Application, 
TREATISE ON GAS-WORKS, and the 
Practice of Manufacturing and Distributing Coal Gas. 
By SAMUEL HUGHES, C.E. 
Second edition, illustrated, revised by WILLIAM Ricwarps, C. E., 
rice às. 
8 VIRTUE BROTHERS and Co., Amen Corner, London. 


JUST PUBLISHED, 
In Post 8vo., Cloth, with 17 Illustrations, 4s. post free, 


THE SLIDE VALVE 
PRACTICALLY CONSIDERED. 


By N. P. BURGH, Engineer, 
London: E. and F. N. SPON, 16, Bucklersbury. 


{OR SALE.—Cylinder, Covers, Six Columns, 
and shaft, with double crank of oscillating Engine, suitable for 
driving a Lathe. Cylinder 24in. diameter, 4in. stroke. Cylinder 
"Lured, trunious, covers, columus, and shaft turned up. £2 10s. 
Address, W. O. Suerrann, Watling Works, Stony Stratford. 


TO ESTABLISHED ENGINEERS AND BOILER MAKERS. 
AGENTS WANTED in every Manufacturing 


district, for the sale and application of Messrs, Ferguson, Thys, 
uud Co's. 


PATENT NON-CONDUCTING COMPOSITION, 


For preventing the radiation of heat or transmission of cold in Steam 
Boilers, Steam Pipes, Cylinders, and all Heated Surfaces. A very 
liberal Commission allowed. Apply to Mears. FERGUSON, THS, 
and Co., the Creation Works, Mile End- road, London. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Peutagraphs, Quad- 
rants, Sextanta, Universal Dials, Protractors, Circuinferentors, Pris- 
inatic and Beam Com Ivory and Boxwood Scales. Land Chains, 
&<., vy Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
Lopes, Telescopes, Opera, Race, and Touriste’ Glasses, by Voigtlander, 

ws, Dallmeyer, and others. Instrumenta bought or exchanged. 
catalogues forwarded on receipt of three stamps for each. 


. JOSEPH STANLEY, 
(Late Foreman at David Hart“ a,) 


ENGINEER AND BUILDERS 
MAKER. 


33, FIELDGATE-STREET, WHITECHAPEI-ROAD, E. 


Patterns designed and arranged from instruction acogrding to 
requirement. 


HOLLOWAY'’S PILLS.—Nothing preserves 


the health so well as an occasional alterative when tbe tem- 
perature is valable, and the nerves are unstrung. These Pills act 
admirably on the stomach, liver, and kidneys, and so thoroughly 
purify the blood that they are most efficient in warding off nauses, 
fever, diarrhaa, and dysentery, and other maladies so rife throughout 
our autumns. All who have the natural and laudable desire of 
maintaining their own and their famulies’ health cannot do better 
than trust to Hollowsy’s Pills, which will cool, regulate, and 
strengthen them. These purifying Pills are suitable for all climates’ 
seasons, ages, and constitutions. ey are the maiden’s safeguard, the 
mamon safety, the young man’s security, and tbe old mau's com- 
ort. 


PATTERN 


THE ENGLISH MECHANIC. 
WEALE’S SERIES. 


CATALOGUE ON APPLICATION. 


CRANES AND MACHINERY FOR RAISING HEAVY BODIES, the 
Art of Constructing, by J. Glynn. 18. 


STEAM ENGINE, by Dr. Lardner. ls. 


TUBULAR AND IRON GIRDER BRIDGES, by d. D. Dempsey. 15. 


LIGHTHOUSES, their Construction and Illumination, by Alla n 
Stevenson. Js. 


STEAM BOILERS, their Construction and Management, by R. Arm- 
strong. Is. dd. 


RAILWAYS, Construction, by Sir M. Stephenson. Capital and 
Dividends, by E. D. Chattaway. 28. Gd. 


CLOCK AND WATCH MAKING, and Church Clocks aud Bells, by 
E. B. Denison, 3s. 6d. 


STEAM AND LOCOMOTION, on the Principle of connecting Science 
with Practice, by J. Sewell. 2s. 


LOCOMOTIVE ENGINES, by G. D. Dempsey. ls, 6d. Illustrations, 
Ito. 4s. 6d. 


MECHANISM AND CONSTRUCTION OF MACHINES, by T. Baker; 
and TOOLS AND MACHINES, by J. Nasmyth. with 220 Woodcuts. 
2s. 6d. 


MACHINERY, Construction ana Working, by C. D. Abel. ls. 6d. 
Illustrations, 4to. 7s, 6d. 


STEAM ENGINE, Mathematical Theory of, by T. Baker. ls 


— — 


Virtue Brothers & Co., 
1. Au EN CORNER, LONDON. 


T. E. TAYLOR. 


MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 
AND GENERAL MACHINIST, 


110, FETTER-LANE, FLEET-STREET, LONDON, E.C. 
Patterns made to drawing. 


W. SPEECHLEY, 
ENGINEER, MACHINIST, . 


AND LATHE MAKER, 
No. 118, RAILWAY ARCH, VAUXHALL-WALK, 8. 


JAMES LEWIS. 
(Late Lewis & Son), 

ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions, 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS. 
(Late of 6, Wych-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 

191, OLD KENT ROAD. 

SMALL SCREW CUTTING, TURNING, AND PLANING. 


Fifth Edition, lately published, 8vo, cloth, now reduced to 14s, 
(Postage 8d.) 


REDGOLD’S PRACTICAL ESSAY ON 


THE 8TRENGTH OF CAST IRON, Edited by Eaton Hopa- 
Khon: together with HODGKINSON’S EXPERIMENTAL RE- 
SEARCHES. With 8 plates and numerous woodcuts. 


LOCKWOOD AND CO., 7, Stationers’ Hall Court. 


| 


GQ CREW CUTTER’S GUIDE, 
Price 1s. 6d., or stampa. 
Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches, 
Tables for Ta: 


making for Engineers, 1 to 6 inches, Gas Taps jin. to 
2 inches, Mr. tworth's thread and make. 


Pct ape nde showing a new radius gear invented by the author 
0 8 wor 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
Deptiord, Kent. 


NATIONAL BOILER INSURANCE 


COMPANY (LIMITED), 


27, LEADENHALL-STREET, LONDON. 
JOHN SHITH & Co, 


ENGINEERS AND BOILER MAKERS, 


Bole London Agents. 


All Boilers this firm Insured the First 
Twelve Mon Free of Charge. 
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NEW WORKS PUBLISHED 


BY 
E. & F. N. SPON, 
16, BUCKLERSBURY. 


Just published, 8vo. cloth, price 18s, 


PRACTICAL SPECIFICATIONS of WORKS 


executed in ARCHITECTURE, CIVIL and MECHANICAL 
ENGINEERING, and in ROAD-MAKING and SEWERING : to which 
are added a Series of practically useful Agreements and Reports, 
By JOHN BLENKARN, Civil Engineer and Architect, 
London: E. and F. N. Spon, 16, Bucklersbury, 


Royal 32mo. roan, price 5s. 


A HANDBOOK FOR ARCHITECTURAL 
SURVEYORS, and Others Engaged in Building. 
By JOHN THOMAS HURST, C.E. 
Cowrewts. 
Formule useful in Designing Builders’ Work. 
Tables of the Weights of Materials used in Building. 
Memoranda connected with Builders’ Work. 
Architectural Mensuration, 
Constants of Labour. 
Valuation of Property. 
Summary of the Practice in Dilapidations. 


Scale of Professional Charges, for Architects and Surveyors, with 
various useful Tables and Memoranda. 


London: E. and F. N. Spon, 16, Bucklersbury. 


Just published, elephant folio, cloth, price £2 2s. 
Kept also in Limp Binding at the tame price (can be rolled up in 
small compass without injury to the plates). 


PRACTICAL ILLUSTRATIONS of LAND 


and MARINE ENGINES, showing in Detail the Modern 
Improvements in High and Low Pressure, Surface Condensation, 
Superheating, together with Land and Marine Boilers, 


By N. P. BURGH, Engineer. 
London: E. and F. N. Spon, 16, Bucklersbury. 


Royal 32mo, roan, 4s. 6d., post free, 
ULES for DESIGNING, CONSTRUCTING, 
and ERECTING LAND and MARINE ENGINES and 
BOILERS, 
By N. P. BURGH, Engineer. . 
London : E. and F N. Spon, 16, Bucklersbury. 


Eighth Edition, in royal 32mo, roan, price 4s. 6d. post free, 
POCKET BOOK of USEFUL FORMULA 


and MEMORANDA, for Civil and Mechanical Engineers. By 
GUILDFORD L. MOLESWORTH, Memb. Inst. C.E. 


London: E, and F. N. Spon, 16, Bucklersbury 


Just published, on a Sheet, price 1s., 


ELANY and OKE’S WAGE TABLES for 
ENGINEERS, SHIP-BUILDERS, CONTRACTORS, BULLDERS, 

&c., from a quarter of an hour, in regular progression, to nine hours 
and three-quarters, and from one day to ten days, at ls, to Es. per 


day. 
London: E, and F. N. Spon, 16, Bucklersbury. 


Just published, royal 8vo., price 7s. 6d. 


HE SEWING MACHINE: Its History, 


Construction, and Application. Translated from the Germaa 
of Dr. HERZBERG, by UPFIELD GREEN. Illustrated by Beven 
large folding Plates. 

London: E. and F. N. Spon, 16, Bucklersbury. 


600 pages, crown vo., price 108. 6d., 


PERPETU AL MOTION. Its History during 
Three Centuries; with ample Descriptions and Illustrations. 
By HENRY DIROKS, Civil Eugineer. 


London: R and F. N. Spon, 16, Bueklersbury. 


Royal 8vo., cloth, Illustrated with 41 Plates, price 16e., 


PRACTIOAL TREATISE on the SCIENCE 


A of LAND and ENGINEERING SURVEYING, LEVELLING, 
leer gal dab . 5 A N Description of the 
sev nstruments req ‘or Surveying, » Plotting, &c 
By H. & MERKETT. 
London: E and F. N. 8 pon. 16, Bucklersbury. 
Just Published, royal ta, half-bound, Illustrated by 81 Plates of 
Furnaces and Machinery, price £2 22. 


THE IRON MANUFACTURE of GREAT 
BRITAIN, Theoretically and Practically Considered ; including 
Descriptive Details of the Ores, Fuels, and Fluxes employed ; the 
Prelimina Operation of Calcination ; the Blast, Refiniug, aud 
Puddling Engines and Machinery, and the various Pro- 
comes in Union, &c. By WILLIAM TRURAN, C.E., formerly En- 
poser at the Dowlais Iron Works, under the late Sir John Guest, 
zu uently at the Herwain and Forests Works, under Mr. 
Crawshay. Third Edition revised from the 1 ot the late Mr. 
Trurau. By J. Arthur Phillips, Author of “A Manual of Metallurgy,” 
** Records of Mining,” &c., and W. H. Dormap, C.E, 


London: E, and F. N. Spon, 16, Bucklersbury. 


Just Published, post Svo, cloth, 3s 6d., 


EMOIRS of the DISTINGUISHED MEN OF 
SCIENCE OF GREAT BRITAIN, LIVING A.D. 1807-8. By W. 
WALKER, Jun, with an Introduction by Robert Hunt, F.R.S. 
Seoond Edition, revised and enlarged. 
Con the lives of Watt, Rennie, Telford, Mylne, Jessop, 
Chapman, Murdock, 


geology ; Crompton, 

inventor of the 8 9 Mule ; Cartwright, Tennant, Ronalds, the 

first to su pass an electric telegraph message through a long 

3 1 . Trevithick, Nasmyth, er, of 

Parini and Symington, the inventors and constructors of the 
t practi 


ton, Donkin, 
Leslie, Playfair, Ru 


time ; Kater, celebrated for his 2 Dr 
oung, and Jenner, the benefactor of è Jaa. Ivory, 
Dr. Priestly and Cort, the father of the iron trade. 
London: R and F. N. Spon 16, Bucklersbury, 
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UPFIELD GREEN, 
JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 
RAPIDITY AND ECONOMY. 


„% EXCELSIOR,” “ EXCELSIOR” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


JS easy to operate, simple to learn, quiet in action, and not liable tu 

derangement. It will hal HEM, FELL, GATHER, CORD, 8 28 
and sews from two ordinary reels, requires no re- winding, and the seam, if cut 
uch, will not rip. Price from £6 6s. 


WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. 
MANUFACTORY—GIPPING WORKS, IPSWICH. 
PRICE LISTS FREE. 


Orickmer’: s Patent Plastic Metallic > Packing. 


THER REDUCTION IN PRICE ON AND AFT. 


at = 
~ G5, CHEAPSIDE 


LONDON D 


at every 


Bétimates Forwarded for 
All Kinds of Turret 
Clocks, 


VER FROM 
sau LNEAS, 


CE’ T PATENT WIRE GAUZE JOINT PACKING.. ° = 2 per Ib, | INDIA- — MOORE RE PACKING A 0170005 ee 8 lb. 
p 1 au Seat. T STEAM | CRICK M packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure to” 
t Y . keep it Steam t, there is a great sa oera 
ą TUCK’S PATENT ELASTIC PATENT TALLOW PUMPS AND LUB CATO 
PACKING AND METALLIC WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIR BUCKETS.” VALVES, WASHERS, &c., &c. 
LNINGS FOR BTE. AM-EN- CAUTION.—Eugineers, Millowners, and others are Cautioned against Purchasing a —— Metallic Packing, purporting to be Crickmer's. 
GINES, PUMPS, &o. ALEX. ROS8 AND CO 
ADV ANTAGES.—A more e praos GRANGE ROAD, BERMONDSEY. or their Authorised Agents, Price Lists upon application. 
vacuum is ob iction — i—ði—ið2—P 
reduced, great saving in oil and = — 8 H. W ATTS, 
tallow, and the Packing is gra- Mini 


dually and completely worn 

away without becoming hard, 

Tavs Osviatire THE Necessity oF DRAWING THE OLD 
PACKING. | = 


MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE 


T Im . m it | i ts 
7 9 o P pi 100 i 


FAG TURBA TAARE A 


Ht i 
itn Iai nae NTT 


J. H. TUCK & CO., 25, CANNON STREET, E.C. KITCHEN 
VULCANISED INDIA RUBI ER GOODS. RANG ES, 
VALVES, WASHERS, HOSE, MILL BANDS, &o. ENGINEER, 
J. H. TUCK and CO.,35, CANNON STREET, E.C. id 


HOT-WATER BATH 


W. LANGTON’S APPARATUS ERECTOR, 


PATENT 


s = SELF GENERATING il 17 a= i . 1, Water-street, 
- à ge STOVE ih i Pi — 11 cal NEW BRIDGE-STREET, 
OILS or Frys by Methy- N pyrite O E BLACKFRIARS, E. C. 


jated Spirits generated 
into Gas, free from smoke e 
or smell, and is the most 
useful and economical in- 3 


vention for the e 
ever offered to the public, 


Seld by all Ironmongers, 


if 
als nennen — I, 


— — — 
mmm mA vuani t 5 | =| 
— =a zar — AN HAUN 
TT eee OTT, 


T MTT 
i a TUNEL 


0 
C —Pͤ 
No Fitter or Turner should be without a Straight-edge. 


Estimates sent, post-free, on applica- 
tion. 


ARH TPT ta mei 


and at the Manufactory. 
36, CHARLES-STRERT, The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
HATTON-GARDEN. manufactured with MARVELLOUS ACCURACY, may be obtained of 


To Electricians. 
G= CARBON T (not compressed) Cut in Plates 
Prive List, on pedro epg with sta 1 
P EENDERS N, 3, Park- mil Chapbe 5 Surrey. 


RICHARD LLOYD, 


MILL AND MACHINE IRONMONGER 
135, STEELHOUSE LANE, BIRMINGHAM. 


Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE. 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 
OTICE TO INVENTORS.—Office for HE LENOIR GAS ENGINE.—A number of 


MHE IMPRO IMPROVED LEATHER DRIVING 


STRAPS ~s MACHINERY are stro fora given weight, 

— roe yee ps — = and cost ly — 5 

ther kind o Special Straps ortable Engi 
Price Lists free. . ve Po * 


Turner's Patent Strap and Hose Com 


pany. 
Manufactory, — TA Greenfi 
31, — vf ia e a Manchester. Warehouse, 


FERRABRE, Agent. 
Patents, 4, Trafalgar-square, Charing-cross. Printed these useful and economical engines to be seen in actual work 
ENTIONS PROTECTED py | instructions (gratis) as to the Cost of PATENTS, for Great | her saam powst i tat aliy beet, chibition, and every 
PATENT Britain or foreign countries. Advice and assistance in —— — 11 70 boarn-street, Leicester-square, W. C. 
. or REGISTRATION, at sgn * 8 disposing of or working inventions. Branch offices and 
— charges. The Inventors“ Manual agencies in every Continental State and in America. 
s on applieation.— Apply to Mr. BREWE Established 30 years. Full information as to expired or NHE LONDON DRAWING ASSOCIA- 


Barlow and Co.), 89, Chan — 
8 noe 


e, London, W.C. G existing Patents at home or abroad. onally or 
8 Messrs. PRINCE and Co 10 8 6.0 4, 


ALGAR-SQUARE, CHARING-CRO 


TION for supplying Mechanical 
years. Architectural, and ener Drawing, Designs, wing, De Maps, 
K W Engra E kiectrotyping, T 


a Ean ASSISTED 
ing Out, and D isposing 
Moga In g — i 
Tie Ba CA Dace. 4 — titan Bawa a 00. 
phlot gratis, on Cost of Patents, may be had on application 
INVENTIONS secured by Patent or Re is- 
tration, on moderate terms, by application to Mr. 


BROOK E3 upwards of 25 years’ experience in such t 
‘British and Tous Patent Agéncy, 62, Chancery-lane, latin. te 


patents. FOR INVENTIONS.—Full 


instructions may be obtained by appl to Mr. W. 
T. 3 3 of British and ö 8, Small 


TO CONTRACTORS, 5 SHIP 


UILp ERS, COLLIERY OWNERS, & &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, eo and 
Tee, G Dock Iron 


1 HORSLEY, 


Offi 
ANNS "S SQUARE, MAN AN MANCHESTER. 


LANS, ELEVATIONS, &c., Made, Copied, 


Reduced. or Enlarged, in the best manner, at moderate 


2. ST. 


char es, by F; J. GREENE, 63, U pper Stamford-street Blackfriars. 


| Duke-street, Adelphi, London, Enclose stamp for 
spectus. 


. — of 10, Marsden - square, 
INE-CLEANING sane atte se Warta a 


£33 per ton; grey. 2 
Material, for eee equally "low ‘prices, in 
pers, 


manufacturers, 
bleached, crimson, grey, and black, 1 


— — 


* 1 O RS. UE N E R AL 
E OFFI —L. de FONTAINEMOR 
4, South-street, Finsbury, London; 19, Rue Ae ia Pideli 


Paris ; 32, Rue des Minim Bruss 
tection, BY; to complete pa . 


at 
28 10s"; Belgium, Es Ion, Oisvuler preva, on epp'tcation. ” 


gratis on app'ication. 
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NEW AND ORIGINAL SCIENTIFIC WORK 
New Preparing for Press, and will Shortly be Published, Size Sixteen Quarto Pages, Illustrated, 


The Mirror of Stiente: 


A Weekly Miscellany of Entertaining and Instructive Articles on 


PHOTOGRAPHY, CHEMISTRY, ELECTRICITY, ASTRONOMY, c., 


& c., 
Price Twopence (Weekly). 


PUBLISHING OFFIOB, 147, FLEET STREET. 
COMMUNICATIONS TO THE EDITOR TO BE ADDRESSED TO 75, FLERT-STREET. 


Valves, Springs, - 
Glazed and Bolid Tubing for Speaking Tubes, Diving Dreases, Gas 
proof Goods, er any description f India-rabber articles 


Price list or cirenlar, with fall description of ng, to be had of 
the only Man end Patentess of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 
W. JONES, 
DIE SINKER, 
EMBOSSER AND ENVELOPE MAKER, 
MACHINIST, 


PRESS AND BRASS LABEL MANUFACTURER, 
246, HIGH HOLBORN. 


Founders, &c. 

Patterns for Casti Models for Locomotive and other Engines, 
Shipe, Carriages, ‘Permanent 1 y, and os descri po of 
Machinery made to Templates,: Wor Taw 
ings, ace and Plans for —New Inventions 


5 
cally carried out full sise or to Iron, Brass, and Mal- 
bleIro can Iron, Brans, nai - 
Sear O hee he ene N a 


NB. a E T a EE 


Classes 
W. R. GIBSON, 


DRAUGHTSMAW AND ENGRAVER ON 


WOOD, LITHOGRAPHER, &c. 
EAST TEMPLE CHAMBERS, WHITE- 


FRIARS STREET, LONDON, E.C. 


HE EVAPORATER SURFACE OCON- 
DENSER (PERKINS’S PATRNT).— This simple apparatus, hav- 
ing now been in use for some years, can be strongly recommended as 


obtained by evaporation alone, 
the alert AA condenser is dis- 
pensed with entirely, and pure water is returned to the 
avo sediment, &c. In non 

rature af 212 


ret to the builers at a 
sanoa ofa pot ne air-pump, the advantages “Of a condensing 
e iso 
‘erences and estimates piren on application to the Manufactr rer 
and i we A. M. P 6, Seaford-street, Regent’s-equar t 
London, W. C. 


boiler, thus 


W. H. PEAROÐ, 

LATHE AND TOOL MAKER, 
77, GREAT SUFFOLK STREET, 
BOROUGH, S. E. 

Lathes from 35s, upwards, 


OTICE. —Removing to Ne. }22, from 182, LONG 
CRE, LONDON, W. C. -A SUFF 


proved i and Drawing Instruments for Home 
or Fore 3 Ev nstrument of the finest y at very 
reduced ures of all Natious. t-free Ca 
logues. 5 to all parts on remittance or London reference. 


PO SECURE INVENTIONS by Patent 

. home and abroad, consult Ki TONGUE 
and B ECK (gratis) 34, Southampton-buildings, Ohan- 
cery-lane, W 


WHEEL, RACK, and SCREW CUTTING. 


STAN DARD GUAGES, Surface Plates, Straight 
2 2 Length, and other Instruments of Precision, of 
-et e aises. 
H. GARSIDE, 17 Ooupland-street, Oxford-street, Manchester, 


LLEWELLINS & JAMES, 
BRASSFOUNDERS, 


COPPERSMITHS, AND ENGINEERS, 


‘BRISTOL 
Bele Makers of Clemente’ 


This Lubricator offers a perfect method of lubricating all the 
internal parts of the steam-engine, by the vaporisation of the 
lubricant, saving, at least, half of the oil or tallow generally used, 
and lessening the wear and tear” consequent upon imperfect 
lubrication, 


nion, COMPLETE, WITH GUN-METAL FITTINGS :— 
2 Pints, 636, Gd. 3 3 Pinte, G¥e.6d.; 4 Pinte To. 
BRIGHT GUN-METAL BODIES, EXTRA. 


As they are fixed on the steam-pipe, the diameter of this should 
be given; and it should also be stated whether horizental os 
vertical. 


BASH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


H. H. MUBDOCH ha succeeded to the business of his late Father, which has been established upwards. 
of Thirty Years, offers his pro ͤ5 tore.. 3 full information respecting the 
various modes of secari anny 5 ee for inventions at home Gratis, by applying (persoually 


or by letter), at his OFF FOR PATENTS, 7, STAPLE. INN, LO iD N. 


PATENTS. 
R. VAUGHAN, Member 888 the Sooiety of 3 British, peiz and Colonia! 


Tanai avery business oo with prred leeri Rel l n protecti 6 ta 
8 5 Guide . free by post. * 


SAMUEL BROTHERS, 


Suits for all Occasions 
36s. to 114s. 


Boys’ Suits 


los. to 35s. - 


50, LUDGATE HILL. 


The new Book with 42 Engravings (86 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase. 


Lompos : Printed by Marne and Porraesz, 1, Crane-court, Fleet-strest; and Published fer the Proprietor at the Office et the News- 
agents’ Publishing Company, 147, Fleet-strest. 


Advertisements and Communications for the Editor are requested to be cent 0 162, Fiett-sTBREET. 
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[Prick ONE PENNY. 


COOLING AND FREEZING. 

OUR readers have at various, times asked us for 
an illustration of the machinery used for these pur- 
poses. We have now the pleasure of complying 
with their wishes. The apparatus is styled ‘* Broo- 
man’s Cooler and Freezer,” and is founded on a 
communication to him from Marcar Beylih'g, of 
Constantinople. The apparatus, which the inventor 
denominates ‘‘ psychrogene,” produces artificial cold 
by the vaporization.of a volatile fluid, the same 
3 of which may be used over and over again. 

he congealing receiver partakes of two special 
forms dependent upon the ice to be produced. 

The accompanying illustrations shew the com- 
bination of parts constituting this new apparatus. 


FIG 


J. 


Figure 1 is a vertical section of the whole appara- 
tus; Figure 2 is a plan of the condenser; Figures 
3, 4, and 5 shew in elevation and plan the congeal- 
“ng receiver. 

ais a piston, the working surface of which is 
hermetically closed by the leather b; the connect- 
ing rod cis united to the crank d; eis the cylinder 
fixed upon the base of the water reservoir ell; one 
- end of the bent tube / is fitted to the side of this 

cylinder, while the other end is united to the 


u, opening upwards, and guided by a vertical rod. 


Upon the opening m of the mercury well a compart- 


ment o is fixed, where the valve v slides with very 
slight friction; at 1 part of this compart- 


ment there is a cup p, in 


o centre of which there 


is a bi-conical opening for receiving on one side the 
valve u, and on the other the body of the valve 9. 
which is pressed by a coiled spring. The cup p is 


pierced laterally with a circular o 
solid piece of glass r is hermeti 
pressure chamber; to its upper part a cylindrical 


ing, in which a 
ly fixed. sis the 


tube is screwed, and at its lower part, which is 


| 


conical, rests the suction valve u, which is in fhe 


centre of the valve q, and in this manner the orifice 
of this latter is in communication with the compart- 


ment o. The pressure chamber s terminates laterally 
in a tubular branch tł, covered by a second valve 
without spring ul; v isa pipe uniting the ejection 
chambers; and is a pipe uniting the suction com- 
partments. A ie the receiver of the condenser, sur- 
mounted by a series of a tinned iron tubes 
surrounded with fine cambric, the rows of stitches of 
which are folded in loose nets; the upper ende of 
these nets traverse caoutchouc tubes, which dip in 
the reservoir B; it is furnished with acock C, from 


cylindrical piece g of large diameter; the bent tube | whence runs the conducting pipe D, which places 


is provided with a safety valve 4, the orifice of which 
opens in the water reservoir. The cylindrical piece 
g is ecrewed upon the opening i of the mercury 
piston j, leaving at the point of junction circular 
cavities J, u, the section of which is in the form . 
The cylinder g receives the moveable cover l, the 
rod of which slides in a ring. The conical opening 
m of the mercury well receives the body of a valve 


the interior of the condenser in communication with 
the pressure chamber. The box ell, annexed to 
the condensation receiver, encloses a bath with a 
thermometer filled with alcohol, and is pierced with 
two openings fi and g, the one of which receives 
the discharge tube hin, communicating with the 
inside of the feed cock (see Fig. 1), and the other 
communicates with a pressure gauge marking 


twelve atmospheres; there is also a level gauge (1 
fitted to the box ell. J is a fan chamber open, 
npon the plan of a centrifugal fan; k, k, are the 
blast pipes, the arrows in which indicate the di- 
rection of the curren; E isa tubular steam boiler, 
in the dome F of which the steam generated is 
stored. In the centre and upper pe of this dome 
a bath with a thermometer ci, filled with alcohol, is 
suspended to free the vapour of any drops of liquid 
carried off mechanically. The opening di is for re- 
ceiving the body of a vacuum and pressure gauge el 
marking up to 12 atmospheres; fı is an opening, 
which is carried through the tube g! in the bottom of 
the boiler, and in communication with the discharge 
opening of the feed cock; Alis the body of a cock 


on which the suction pipe I is fixed, and through 
which the pumps take their supply; ji is the level 
indicator gauge; G is the vertical section of the 
feed cock, the base of which U is pierced with two 
bent conduits, into which the ends of the tubes g 
and m! are introduced laterally. The upper orifices 
of the bent conduits are covered with sheet lead, 
which is soldered to the base l! and y pressed by the 
cylindrical piece ot. Upon it rests the pointed end 
of a forked bar p', the arm of a lever q! charged with 
a weight 7l, resting upon the forked bar, the 
cylindrical piece ol presses the sheet of lead upon 
the base / so as to close communication between the 
tubes gland mt; the ring d., moveable upon its 
screw thread at the end of the lever, is traversed by 
a rod ti, furnished at bottom with a button t, and 
joined at top to the carriage r1, which is free to slide 
or to remain fixed by a screw upon the crank * 

when the shaft of the toothed wheels receives its 
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motion from the fly wheel shaft throngh a belt and 
the pulley Z1, the rod ti; moved by the crank, slides 
in the ring ai, but when the button abuts azainat the 
end of the lever arm ql, it rises to travel with the 
rod, and ceases to press the cylindrical piece ol 
against the sheet of lead; the elasticity of this latter 
yielding to the power of the compressed vapours, 
moves from the base upon which it was applied by 
the action of the lever, the amall valve opens, where- 
upon communication takes place between the two 
lateral conduite; the play of the eylindrical piece o1 
being limited in the space in which it is placed, the 
sheet of lead can only move a very slight distance 
from the base. When the crank reaches the position 
in which it no longer supports the lever, the sheet of 
lead compressed by the existing power becomes again 
placed upon the base, and passage by the cock is 
immediately shut off; by changing the position of 
the button ul upon the rod, and of the carriage rl 
upon the crank, the duration of the action of the 
cock may be varied at will. Among the outside 
pares shewn inthe drawings there is the fly wheel 

and the fan J, which drives the air through 
pipes K, K, around the pipes T of the condenser 
A; Hi is the framing which encloses the generator 
and congelation receiver N. 

To explain the action of the apparatus: the 
mercury well j, the compartment o are filled with 
fine mercury, the maximum level of the mereury is 
designated by upon the cup p. and the lowest level 
in the cylinder g by —, the piston a ia chiven into 
the water, whereby the interior of the pump is 
entirely filled to the exclusion of a single air bubble. 
To follow the working of the apparatus it will 
suffice to follow the uction in one of the pumps, all 
being identical in the other. When the piston a at 
first at the bottom of its stroke is raised by the 
crank, it draws after it the column of water in con- 
tact with it. The column of mercury forms a con- 
tinuation to the column of water, sinks in the cham- 
ber o, rises in the cylinder g, and takes the place of 
the water displaced, as this latter does that of the 
piston. A vacuum tends to be produced atove the 
level of the mercury Jowered in the chamber o, but 
thereupon the tension exercised in the generator 
opens the suction valve u, and enters the space 
occupied at first by the merenrial column. Equili- 
brium is established, and when the crank is at the 
top of its course the piston descende, presses upon 
the column of water, the water on the mercury aud 
this latter compresses in turn the vapours, which 
are prevented returning into the chamber of the 
generator, the suction valve being closed. It be- 
comes more and more compressed until its elastic 
power overcomes the pressure in the compression 
chamber, and raises the valve q, which remained 
closed during the first course of the piston. When 
the piston reaches the lowest point of its course, the 
elevation of the mercurial column attaining its highest 
point. the vapours entering through the generator are 
completely expelied into the compression chamber. 
At the second stroke of the piston the same effects 
are produced, and so on in the two pumps. When 
the tension in the compression chamber is sufticiently 
powerful to raise the valve ul, the compressed 
vapours enter continuously into the condenser. By 
the employment of a mercurial piston absolute and 
permanent tightness is obtained in the moveable 
surfaces directly in contact with the vapours. How- 
ever, for the success of this description of pum 
certain mechanical arrangements which will be cited 
are indispensable. The movement of the mercurial 
piston from a certain molecular motion is not so 
regular as that of a solid piston, especially when the 
diameter of the pump is great, and the to-and-fro 
motion rapid. The arrangements adopted prevent 
the jumping of the mercury, and control its level 
every instant a small quantity of mercury penetrates 
into the cavity n, and tends to destroy any injurious 
space. The object of the circular cavities AU, hl, is 
to prevent the water passing by sliding upon the 
slides of the cylinder g. 

18 are sorry that lack of space compels us to 
delay the remainder of the explanation till our next 
number.] 


Tips are affected by the state of the atmosphere. 
At Brest the height of high water varies inversely 
as the height of the barometer, and rises more than 
eight inches for a fall of half an inch of the barometer. 
At Liverpool a fall of one-tenth of an inch of the 
barometer corresponds to a rise of the Mersey of 
about aninch; and at the London Docks a fall of 
one-tenth of an inch corresponds toa rise in the 
Thames of about seven-tenths of an inch. 

Heroports refers to a petroleum spring at Zante, 
and it ie said that the oil was used for burning at 
Agrigentum in Sicily. 


THE ENGLISH MECHANIC, 
ANSWERS TO CORRESPONDENTS 


SrixtrrAL MRCHANIC3.—T wo letters are lying at our office 
for the enquirer in this matter, They will be forwarded 
to him when addre-s received. 

J.M. 8.—Your letter having reached us (from the'publisher) 
mitifated, will you kindly forward us another for in- 
sertion. 

C. Luccucrst.—Tharks for your letter. 
covers vour ground. 

GEORGE JouIyston (Ashley) —If you send to Mr. Wood- 
croft, at the Pate t Office, he will forward you the speci- 
fleation at its price. 

Joun PaLMER —We don’t think Lloyd's will insure under 
the circumstances. [tis understood that officers gener 
ally are certiveuted 5 in fact, we believe they must be, to 

z comply with the particulars of insurance. 

J. D. E — Thanks for your letter. You have been antici- 
cipated, and satisfactorily. Your query in another 
column. 

Jospyn Hacrr.—Send a stamp and your address to 
Weale, Holborn; Lockwood, Stationers Ha'l Court; and 
Spon, Bucklershury, and they will forward you their 
chtalogzues. You will fied it in one of them, we think. 

A NOTTINGHAM MECHANIC. —Thanks foryour letter. What 
has been given has been asked for by very many, What 
you require wili shortly be started again. There is an 
E. liott in 475. Oxford street; you might send there, but 
we don’t know of the book you mention, 

J. W. W.—Send to Spon's, Bucklershury. 

E ApaMson.—It would meet with a certain amount of sale, 
provid-d vou were in business, and had the means of 
pushing its sale along withotherthings. In that case, it 
would be worth while patenting. We question if it 
would under any other circumstances be worth more 
than tryinya ‘‘ provisional protection,” and endeavouring 
to sell your right. 

J L HAurrox. - Tredgold's is a capital work; also Fair- 
bairn. on millwork, Send to Spon's. Bucklersbury. 

J.H W. G@.—We will endeavour to get wha: you want. 

S, F. Fcrner (vaisley).—A humbug. Have nothing to 
do with it. 

FreD Harpy.—An engraving of a design for a velocipede 
will appear in our columns next week. 

R. B. W. Thanks for the trou le you have ta’ en. 

PHILANTROPOS.— Thanks; the hi t will be borne in mind, 

Acate.—1l. We wil enquire for you, 2. We had often 
been asked for the memoir, and it appears to give great 
satisfaction to our subscribers. 


The one inserted 
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We have to ask our correspondent: to so sien their com- 
munications that they may be able to re ornise the 
answer. A Subscriber” is nosignature -we have t em 
by the thousand; th» same with * Vell Wisher.“ & Tt 
they don’t like to see theirown names paraded, use those 
of an ancient or any other ma». 

Several Jetters remain over till next week for answer. 

LETTERS appling for information to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawipgs and mannscrip’s as the Editor cannot under- 
take to return such as may be rejected. 


Rorat SciuooL oF NAYAL ARCHITECTURE, --On 
Monday last the winter session of the Koyal School 
of Naval Architecture and Marine Engiveering at 
South Kevsington, ia connection with the science 
and Art Department of the Committee of Council 
on Education, was opened, Mr. C. W. Merrifield, 
F. RS, having been appointed principal inthe room 
of Mr. H. J. Purkiss, B. A., who was drowned a 
few weeks since while bathing in the Cam. The 
course of study, which is calculated to last three 
yeare, consists of pure mathematics, applied mathe- 
matics, theory of fluid and resistance of waves, 
theory of design, construction and behaviour of 
ships, theory of steam and of design, and construc- 
tion of steam engines, practical construction of 
ships, naval equipment, naval artillery, &c. 
In the course of the present month, four free student- 
ships will be given in competition if qualified can- 
didates come up, and to the two best of these 
scholarships of £50 per annum. The subjects of 
the competitive examination, with the number of 
marks attached to each, will be as follows :—1. 
Pure mathematics, including arithmetic, geometry, 
plain and descriptive; trigonometry, and the ele- 
ments of the differential and integral calculus, 
2,500 marks; 2. Theoretical mechanics or applied 
mechanics, 1,000 marke (in these subjects at least 
half the marks will be required); 3. Prac ical 
mechanics, 750 marks; 4 Practical shipbuilding ; 
5. Steam; 6. Physics; 7 Chemistry ; 8. Mechanical 
and freehand drawing, 750 marks. 

SourH-EAsTERN INDUSTRIAL EXnutsition.—This 
exhibition, which opened on Saturday week at 
Greenwich Hospital, has since been visited by an 
average number of 1,400 persons daily, and pro- 
mises to be entirely successful. It ia our intention 
to publish an extended notice of the mechanical 
department, in a future number of THE ENGLISH 
MECHANIC. 

TRE red, green, blue, and yellow colours have 
been successfully rendered by means of photography 
by Mr. Niepce de St. Victor. 
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NOTICE TO ADVERTISERS. 


ÀDVERTISERS in this journal are respectfully informea 
that the Collector from the office, 162, Fleet-street, will call 
upon them for a settlement of the amounts due for the in- 
sertion of advertisements. The Collector will in every in- 
stance hand in a printed receipt for the sum paid to him. 
Advertisers are particularly cautioned against paying 
money without receiving the printed receipt. 


THE ENGLISH MECHANIC! 
Just Ready, and now Publishing, the 
FIRST VOLUME 


f 
THE ENGLISH MECHANIC 


A Record of Mechanical Invention, Scientific, and 
Industrial Progress. 
UPWARDS OF ONE HUNDRED 
ILLUSTRATIONS. 
Handsomely bound, only 48. 6d,; post free, 58. 
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THE ENGLISH MECHANIC. 
Every Tueeday, One Penny. Monthly Parts, 5d. 
Now Publishing, complete, the First Volume. 
#.* Title Page and Index, One Penny. Cases for 
binding, One Shilling and Sixpence. 

It is solicited that all back Numbers be ordered at 
once. 

All the early Numbers have been reprinted. It 
is therefore necessary that sets be made up at once, 
as there will be no further reprints owing to the 
great expense they entail. 

162, FLEET-STREET, LONDON, and all Booksellers. 


TO ADVERTISERS AND CORRES- 
PONDENTS. 
# In future all Advertisements and Communica: 
tions for ths Editor to be sent te 
` 162, FLEET-STREET. 


OUR MONTHLY PARTS. 

Part 7 of Tue ExcLisu MrcHanio, in coloured 
wrapper, is now ready. 
Price 5d. only! Post free, 7d. 


All back Nos. have been reprinted, and can be had 
direct from our Office, or through any bookseller. 


T° ADVERTISERS. 


As the Exarisa MEoenAxic addresses itself to the largest 
and most intelligent portion of the community, and is 
the only Paper of the kind established, it offers unusual 
advantages as an advertising medium. 


SCALE FOR ADVERTISEMENTS: 


5 f 1 5 Gio T 5 
“very addition ine (Nine Words 
Wholo Pago 
Half Page. 
Oue column . čs 


Post- Office Orders to be made payable to Grorer MaD 
DICK, Fleet Street Branch. 


All Advertisements should be sent to us not later 
than Friday. 


Che English Mechanic. 
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FILE CUTTING BY MACHINERY. 

T is not so very long since we were informed that 

hand-cut files weuld soon sell at high prices—for 
museums, and as curiosities ; for that the file-cutting 
machine was about to take the trade upon itself, and 
convert file-cutters into workhouse tenants, or othe 
sort of cast-off clothes. We demurred to the state 
ment at the time, knowing that the machine, as at 
present constructed—rocker bed and all - could not do 
the best quality of work, and in many cases could 
not do it at a figure lower than that now paid to the 
hand worker. We have waited for the file that was 
to be equal to the old hand-made one, but have not 
yet seen it; and the feeling is rapidly coming over 
us that the file-making machine companies of Man- 
chester and Birmingham are more anxious now to sell 
their machines than they are to make files. About 
the time of the starting of these companies a bad 
name was given to the Sheffield men—before the 
trial of the machines be it remembered,—that they 
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would low up the factores, assuun tee men wie 
worked therein, and generally throw a sufficiency ot 
«betacles in the way of the work as to render it any- 
thing but profitable, Whether this ‘name’ was 
put on the dog” by those interested in getting up 
the companies, we know not—we hope not; but the 
name was given, and the coincidence is singular, and 
suspicious, Now as to the men not allowing the 
machine to work: thirty years ago Messrs. Turton 
and Sons—a well kuown name and brand, by the 
way—erected file-cutting machines at their works in 
Spring-street, Sheffield, and the men did not strike 
against it, but did the work the machina could not 
do; nor have they ever, so faras we are aware, done 
more against the machine than this. Eventually 
Meeers. Turton's machine was turned on to the scrap 
heap, as the best place for it. So much for the in- 


terference of the men. and the efticiency of the’ 


-rachine. Now, as to difference in cost of production. 
Referring to the prospectuses of these companies, 
i: is stated that good file cutters earn from £3 up to 
£5 per week. What is the fact? The “flat bastard 
file--14 inches is the leading article in the trade. 
and for these the workmen are now better paid than 
ever they were. These bartards” are now paid 
3s. 6d. per dozen of thirteen,’ for cutting, and he 
is no ordinary workman wno can turn out seven 
dozen a week—year’s end to year's end Now from 
these four-and-twenty sbillings two have to be de- 
ducted for steel and lead, and repairing chisels. 
leaving the workman twenty-two shillings as against 
the £3to £5! Were the workman to be paid at this 
latter rate their would be a fine chance, anda neces- 
sity, for the machine—if it could produce all the 
workman can, which it cannot. We should like very 
much to know what it does coat to produce files, of 
any name, by machinery, including wear and tear. 
and all the odds ond endeof necessary items; and 
until we can get at this we cannot make the com- 
parison complete. Further than by this—that 
manufacturers seem disincliued to laying down the 
new machinery—not, be it remembered, from fear 
of the bandworkera, but having a wholesome dread 
of having to do as did the Mesers. Turton and Sons. 

It is just possible we may be wrong— only, by our 
prerent light, we. don't think eo. If any reliable 
figures, confirmed by actual experience. can be for- 
warded us, we shall be happy to give them the con- 
sideration and publicity they may deserve. J. F. H. 


HOW TO CONSTRUC! AN ACHROMATIC 
ASTRONOMICAL TELESCOPE. 

IR,—The invention of the telescope and the 
\_) microscope may be properly classed amongst the 
most important diecoveries ever made. True, the 
steam-engine has done more for the social well-being 
of mankind; but no inventions have done so much 
to ennoble the mind with exalted views of the 
Creator of all things. By the aid of one, we find 
the most perfect organisations existing in the 
minutest form, invisible to the naked eye; the 
other reveals to us the infinite extent of creation, in 
the innumerable worlds existing throughout the 
immensity of space, and opens to our view wonder, 
beauty, and grandeur, of which we should otherwise 
remain ignorant. 

The possession of a good telescope is a source of 
unspeakable pleasure of the purest and most ia- 
tellectual character, and this my humble effort at 
endeavouring to popularise thie noble instrnment, is 
one of the most pleasing- knowing it to be an 
object worthy of any man’s ambition; and ere I lay 
down my pen, I trust I shall have placed the posses- 
sion of a telescope that will show Saturn's ring 
within the reach of even a working man’s pocket. 

I will now briefly describe the construction of a 
telescope of a power of 120—a power which will 
show the half-enlightened phase of Venus, the 
satellites of Jnpiter, the rings and two or threo of 
the moons of Saturn, the nebul in Orion, the com- 
panion to the Pole Star, the components of most of 
the double stars, and also divide the quadruple star 
in Lyra, together with various other phenomena of 
equal interest. Its cost, if my directions are 
strictly attended to, will not exceed £2 10s., which 
is but very small compared to the price of one of the 
same power, if made by an optician, viz., £9. 

The first thing required will be the lenses, which 
can only be obtained from Mr. J. T. Slugg, 214, 
Stretford-ruad, Manchester, a gentleman who has 
devoted the greater part of his life to the construc- 
tion of cheap and perfect achrom«tic lenses; and a 
gentleman to whom the public I think are greatly 
indebted for his unceasing efforts to popularise the 
telescope by placing it within the reach of all 
classes, The object glass must be 23 inches dia- 
meter, and 36 inches focal length, and will cost 
£1 5s. The eye-piece is a pancratic one, and con- 
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tains three powers, viz., 80. 100, 120. and costs 128. 
Both lenses are fitted into cells ready to be inserted 
into the tubes, and it is advisable not fo remove 
them from their cells on account of their liability to 
get scratched. These will be carefully packed and 
torwarded to you on receipt of a Post-oflice order 
for £1 17s., payable to Mr. J. T. Slugg. You must 
next procure two tubes of brass or other suitable 
metal, which can be obtained at a small cost from 
any respectable ironmonger. One of these must be 
31 inches long, and the diameter euitable to your 
vhject-yglass cr the larger lens, which has to be in- 
erted. Before fixing in the object-gqlasz, care must 
be taken to blacken the inside of the tube by a 
mixture of lamp-bluck and spirits of turpentine to 
prevent reflection. 

The other tube must be 10 inches long and of a 
diameter suitable to your eye-piece, This must be 
blackened in asimilar manner to the large tube, and 
1 7 it is dry the cye-piece is to be fixed in the one 
end. l 

You have now the two parts of your telescope, 
and all that is required to complete it is to place 
them together in the following manner :— 

Make a block of wood three inches long, and of a 
diameter tightly fitting the open end of your large 
tube; in the centre of this block you must make a 
hole in which your small tube will slide backwards 
and forwards, but not too easily. This should be 
turned in a lathe, and without you possess one, you 
ehould get a carpenter to make it for you, as the 
centre of the eye-picce must be in a direct line with the 
centre of the object-glass ; and the smallest deviation 
in this respect will materially injure the working 
of your telescope. This block should also be 
blackened. 

For a telescope this size it is necessary to have 
a stand which is very firm and steady, and I should 
advise my readers to obtain one direct from Mr. 
Slugg, who makes an excellent one suitable for the 
above telescope at 16s. 6d., for a home-made stand is 
at best but an unsteady affair. 

This telescope is one which, as regards power, I 
strongly advise my readers to be content with, if 
they make it themselves, as although for a few 
shillings more you can have more powerful lenses, 
yet the difficulty of constructing them properly 
increares so much, that it is time and labour lost. 
And I am eure the most interesting views can be 
obtained with this teleecope. Indeed, some of the 
most important discoveries have been made with 
telescopes of comparatively low power. 

Although this instrument cannot be supposed to 
pcesers that exquisite finieh and expensive work- 
manship which is required by the professional 
astronomer in making his observations, it will never- 
theless be so exact and well made as that it shall 
give to the man who may possess an intelligent 
and enquiring mind, but limited means, an oppor- 
tunity of making himself practically acquainted 
with those wonders of the starry heavens revealed 
only by a telescope, which he would, perhaps, live 
and die without ever seeing, but fur such an 
opportunity. 

Once you have made your telescope you will find 
ample repayment by the glorious views it will reveal 
to you. I could and would willingly say more on 
thia interesting subject, but space bids me conclude, 
and I fear I have niready taken up too much space 
in our valuable journal, THe ENGLI8H MECHANIC. 
But I trust that this short letter may be the means 
of induclng some of your readers to profitably emp'oy 
a few spare hours in the study of this most interest- 
ing and inspiring ecience; and I feel they will soon 
enter into the feeling of the Psalmist in saying, 
“The heavens declare the glory of God, and the 
firmament showeth His handiwork.” 

6, Old Jewry, London, E C. R. B. Weac. 

P.S.—Should any reader require any further in» 
structions I shall be most happy to communicate 
with him. 


CHANCELL, an English captain, in 1554, first sailed 
into the White Sea, and this led to the building cf 
Archangel and the commerce of Russia. 

Dr. Bence Jones states that sugar is produced 
in fluids of the animal body by extreme cold, owing 
18 N oxidation of the carbonaceous articles of 

ood. 
M. Boxsxx finds that pyrolusite exceeds bismnth 
in thermo-electric power, and copper pyrites possess 
the same quality in a still higher degree. 

M. REGNAULT has succeeded in obtaining photo- 
graphe with bromide, iodide, and fluoride of copper; 
the bromide proved the most sensitive, 

Mr. Bogny states that the misletoe has precisely 
the same relation to its nutritive plant as a twig to 
its parent brunch, ora graft to the stock. 
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LETTEKS TO THE EDITCR 


[We do not hold ourselves responsible for the opinions of 
our correspondents. ] 


ELECTRO-NOTIVE POWER. 

Sir,—It appears to me that there i- a» immense mechani 
cal motive power lying dormantin Electro Magnetism. We 
all know hiw great is the lifting power of an ele ctro-mag- 
net, even wien influenced by a very small battery and weak 
current 

With this fact in view, wherein lies the difficulty of pro- 

pelling ships by means of electro-magnetism, except the 
cost of battery power? I su gest whether it would not be 
practicable to convert the ship herself into a galvanic battery 
by sheathing one side with copper and the other with zinc, 
insulating the sheathing from the ship by means of sheets 
of puttu percha, The galvanic action of salt water on £0 
large a surface would generate a sufficient electricity to 
create very large e ectro-mugnets of immense power, Two 
thic wires or rods carried through the sides of the vessel 
in contact with the copper and zinc would communicato 
with the electro-magnetic engive, of which there are various 
forms. I suggest two very large magnets laid horizontally 
With their poles o; pos ite each cther, with an armature at- 
tached toa cran: wort ing betw. en them; th» current would 
be char, ed ut the instant of contact, and the engine would 
be a apted to drive a screw shaft. The battery power would 
of ccurse increase in proportion to the size of the ship. 
Perhaps some of your readers may be able to turn my sug- 
rest on to account. It is simply a question whether sutti- 
cient power can be obtained from the action of salt water 
on so large a sur'ace as the whole area of immereion of a 
floating vessel. From minor experiments I have not tue 
least doubt of it myself. INO. Tawsx. 


STEAM BOILER. 

Rir, —In your number of November 3rd, Aspirant offers 
several objections to my boiler He asserts that the boiler 
would bea very heavy one, and that the plan would only 
add strength to the weakest parts. The only increase of 
weight will be the hoops, and the increase of their weight 
will be but of little consequence, ke trengthening the weakest 
parts isa great desideratum, 

The fallacy in the next paragraph of his letter is mainly 
caused through my own neglect at not stating in my letter 
to your jourral, that the design was intended for a boiler 
fired internally—in which case, I intended that the flues 
should be made on the same principle reversed, when the 
steel traps will be dispensed with and the thickness of the 
two pla es of iron will be nearly equivalent in their superfi- 
cial area and thickness as the ordinary Japjoints. The 
plates can be made in size according to the power of the 
boiler, and judgment of the maker ; but he will perceive 
that the gr. ater the number of hoops the stronger will be the 
bo:ler. I prefer the four pates iu place of one, ss he sug- 
Rests on acce unt of the liability of having a defective plat 
if ro'led entire. I have po objection to welded joints in 
boilers, exc: pt that rivetted joints are more reliable ; fur 
the risk of imperiect welding is greater than that of im 
pe: fect rivetting. ADRIAN NEISON. 


OUR SUBSCRIBERS’ NOTES AND QUBEIES. 

AssAVIx A.- Would any reader inform me respecting the 
title and apprexim te vaine of a good book, treating upon 
assays of copper, silver, and lead mineral, wherein the 
method of xssayiny is clearly explained.—H., E. 

Zinc TRaYy.— What would be the cost ofa zinc tray, 2ft 
Jong, lft. broad, din. deep. painted, with an ornamental wire 
rail sin. hish, round top—designed for an uncovered 
fernery.—J. D. E. 

MATCWonk. &c.— Where can I purchase wa'ch materials 
and lev. r coe s! Is there any way of bronzing lead urns? 
H. J. P (Wincheste@. 

BoiLiR CLEA FER. — Where can I obtain a patent boiler 
cleaner ?=—JamMis NEWTON. 

ELECTRICITY. — In a cylinder electric machine, might a 
condenser made of alrernate sheets of shellac varnished 
tissue aper and tinfoil be placed in the stand. and if so, 
how should it be connected with the cylinder? T t TOT- 
H RD. [Your stamys have been returned. We do pot 
undertuke the forwarding : sent to Mr. Wo-dcroft, Patent 
Office, Chancery-lane, they will procure what you require 
by return of post.] 

Srors ox Zixc.—How can I remove spots of grease from 
polished zinc plates without injuri. g the surface of the 
plate?—w. J. P, 

Castincs.—What can I run small castings of various 
met isin? Plaster is the best I have tried, but it will not 
lust more than three times ? B. G. 

TOOLS — ow can a tool be fitted on a lathe to turn ram 
rods and the lite? B. Guy 

Pur chixd WasnERS.— How can I punch washers so that 
washer and burr will leave the die freely with one stroke 
of pu ch. the washer to be complete? W. PUNCHER 

HaRpDexixG PLastsr.—How can I do this for moulding 
wi hout stopping the setting of it ?— GUSTAVUS. 

Coating Pitts. How can I do this, with sugar, similar 
to plum coating ?-—C. G. 

W aTtCH Work. — How are the wheels and pinions of watches 
made, and how the small screws blued ?— 3AGILT. 

VENEERS, — Where can I obtain the narrow stringing used 
for inlaying with veneers ?- Cocntry Novice. 

MICROSCOPR It is desired to raise to about 200 a small 
compound microscope, magnifying about 30 diameters ; can 
it be effected by placing a second ol Ject- glass. enclosed in 
a tube within the focus of the one I now use, or what other 
arrangement?’ and price of lenses ?—Q. T. 

Wixpow Srow.— How can I construct a machine to turn 
a stand and figure in a window ? —SniP, 

Oxmation.— How can I prevent this in steel after it has 
been highly polished, without affecting the lustre j— 
LPARRNOW-HAWk, 
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MacGnetismM.—Howcan I produce this in steel ?—J. B. 

PLatinizeD Sitver.—Where can I obtain a plate of this, 
Gin. by Ain. wide, for a Smee cell, and its price ?—W. 
H. H 


Heat.—The simp'est way of obtaining, equal in intensity 
to a potter’s oven -. L 

STONE CUTTING AND PoLIsHING —Where can I obtain in- 
formation respecting these; or the price of any work on 
them ?—J. L. 

Cams. — How to turn cams, with different lengths of 
dwell?—J. P. 

TELEGRAPHY.—Where to purchase, and price of the work 
on telegraphy by Culley, of Bristol? — E. Mcouurk. 

FRETTING AND MOULDING Macurnes.—Can any one tell 
me of a book on these, where published, aud price ?—J, 
HERBERT 

VARNISH.—Can one be made from olibanum ?—DABBLER. 
a) Use « good scrubbing-brush and sand. | 

ACQUER — Wanted, a good recipe for making green 

lacquer — AMATEUR. 

Gravity.—Wanted, to know how to find the centre of 
graviy in any solid body, a bit of wood for instance! — 


Firg.—Why does fire die out under the action of the 
sun ?- F. Mason. 

ANILINE GREEN. — Where can I get information respect- 
1 simpson, Maule, and Nicholson's method of producing? 


PoLaR Axis.—Wanted the length, in feet, of the earth's 
polar axis; also the diameter of the equator of acir-le, 
but if an ellipse, the length of the two principal diameters, 
in feet, with the longitudes of their positions Captain 
Clark's (Memoirs R. Astronom., Soc., 1560) Would be most 

atisfactory.—T. C. 

FuLaa{Įm Raitway.—How is it getting on ?—J. J. AYLING 

Rost ox W1RE.—How can I remove, without injury, rust 
from wire netted window blinds?—A, RMITH. 

E.xctrotypy.—How are plaster figures prepared for 
electrotyping?—F. B. 

ENGRAVING.—Does any one know of a work on this art, 
and the tools ?—H. GILBERT, 

SHoEMAKER’S BENCH AnD RIVETTING MACHINE —Where 
can I see these, in or near to Birmingham ?7—s, L 

DRILLING.—I have a surface of cast iron to drill with 
4,000 holes, 3-32 inch in diameter, throu sh 3-16 inch stuff. 
Have tried every shape of drill, at all tempers ? am beaten? 
can’t make drills fast enough, Will any one help me in 
my quandary ?—VULPEs, 


COVERED COPPER WIRE. 

Sir, —Allow me to say that No. 35 B. W. G. copper wire, 
is under rather than over 1500 yards to the pound, and 
when covered wiih silk, if any amateur thinks he will get 
more than 1400 yards in the same weight, he is woefully 
mistaken. I know Silvers 35 wire very well, and the above 
applies to it. 

r. Preece gives the diameter of No. 35 as °005; but it 
is not the b.W.G. 35. 

You may call any gauge you please by any number you 
lease : but I take my stand upon the B. W.G., and say the 
ength is as above given ; and if any one doubt my word, 

let him go to a Birmingham wire drawer, and geta pound, 
and test it for himself, 

Since however, there is such an utter dissimilarity in 
different gauges. it would be de.irable to abolish them 
altogether for tine wires ; they are not to be depended upon 
for accuracy, 

It is, doubtless, convenient in the trade to denote a 
particular size by a number which corresponds with some 
standard gauge, but it would be better to call all sizes of 
wires by their diameters; or, [if this be found imprac- 
ticable, it isa pity some standard gauge is not adopt 

But your correspondent found the diameter of his wire to 
be 005, and to measure, when covered, 108 yards to the 
ounce. 

Mr. Preece also finds the same diameter for No 35; but 
the weight of one mile of his is 4012 lb., or more than 
doub.e the length of Mr. Williams’s, the diameters being the 
same, 

Now, in electrical experiments, accuracy is essentia!, and 
anamateur should know as near as possible what length he 
will get of a given nuuber, and weights of covered copper 
wire, otherwise his experiments. calculations, deductions, 
and the rest, are worthless. 400 yards difference between 
your No. 35 and mine, my friend, is no joke; but you are a 
luckly dog it seems, and got No. 36 at NO 35 price. 
May very reader of these pages who want a pound of wire 
be equally fortunate S. TAYLOR. 


HEATING, &c. 

Sir,—In rep'y to Seghill.—For a house the size mentioned, 
he would be better supplied with hot water by having a 
tank. which he may place anywhere as near the boiler as 
possible, if it is six or eight feet above the boiler, to hold 
4) gallons, and the boiler 30. The boiler to be supplied 
from the main cistern by 1 inch lead pipe, without avy 
branches, and the boiler and tank to be supplied with 
strong 1“ lead pipe. The hot from the boiler top, to 
underside of tank, and the return from the tank out at the 
side alittle above the centre into bottom of boiler. 

The tank is part and parcel of boiler, and, as the water 
commences t» heat, soit revolves, the supply through the 
house to be taken from the top of the tank, and led away 
through a I inch lead pipe to the different branches, to be 
always on the ascension to the steam or safety pipe. Fora 
main pipe he may use 1” pipe; Lut I think uch inside 
is plenty. 

lf the house is not large, he may have plenty of hot 
water without a tank, with a boiler the same s ze, to be 
suppied in the same way from the main cistern, and 
branching off as before The reason why there should be 
no branches off the supply to the boiler for f-ar that it 
might come to draw fromsupplying it, and there is a davger 
of a cock being left open, and then by endangering the 
boiler and life. McRae, 


THROW OF VALVE, 

Sir.— A. K. B. wishes to know what I mean by the throw 
of the valve. It is just equal to the travel of the slide He 
also thinks there must be some mistake as to the letters 
G, I, F, but they are quite correct. Set the line G. I, F, 
at right angles to the crank the same as in the diagram. 
The diagram will either do for engine with or without link 
motion. The throw of an eccentric is equal to twice the 
eccentricity of the inner circle keyed on the shaft. 

JAMES MORRISON, 

Sir, —In reply to Cagliostro, in No. 30, September 27th 
if he cannot find Beeton's book of ‘‘ Parlour Magic,“ he 
may procure from almost any respectable bookseller, or, 
for one penny additional, from the publishers, Messrs. 
Cameron and Co., Publishers, 88 and 94, West Nile-street, 
Glasgow, “ Parlour Magic,” price $d, “Tricks and Delu- 
sions,” with cards, 3d, ‘‘Whole Art of Magic.“ 6d, 
“ Boys’ Book of Magic,” 1d. D. McCaxn, 


AIR PUMP PACKING. 

Sir,—W. Taylor recommends a strip of bladder for the 
valve of an air pump ; he will find a 175 of oil silk much 
better, as it, will not get hard and stiff like bladder, and 
thus prevent the free passage of the air, F. HART. 


Sir, —In answer to R. T. S., the simplest form of chuck 
for turning brass rods, &c., is this. A piain chuck of any 
metal (A) with a coned end, has four small wedges B, ar- 
ranged in the form of a cross, and screwed into the end of 
the chuck. By making a crosscut in the end of the rod to 
be turned, the wedges B take into the crosscut and hold it 
effectually, 


The quickest way to make a chuck of this kind is, I find 
to solder the wedges on a brass or pewter chuck. I have 
had such a one in use for turning iron and brass rods for 
years past. Itis not my own invention, 

T. E. MERRIT. 


SIMPLE FURNACE. l 

Sir, —I am pleased to see my small furnace has given 
satisfaction to Amateur Mechanic. I think he might 
obtain a single crucible from Mr, Statham, chemist, 111, 
Strand, W.C. I think byattending to the following descrip- 
tion and diagrams, Amateur Mechanic will be enabled to 
construct one for himself of a superior kind, and suitable 
for the furnace at a small outlay. 

Two parts of fine ground raw Stourbridge clay, and one 
part of the hardest gas coke previously pulverized and sifted 
throngh a sieve (the coke must not be too fine, or the pots 
are liable to crack), mix with the proper quantity of water, 
and tread the mass well. The pot must be moulded on a 
wooden block, constructed similar to the following :— 


A, the bench; C, B, two uprights supporting a cross 
board C; D, the wooden block on which the pots are 
moulded, supported on spindle E, which, turns in a hole in 
the bench: F, a guage to regulate the thickness of the melt- 
ing pot. He should also have a cap of linen placed wet on 
the core before the clay is put on to prevent it from stick- 
ing, and have a wooden bat to assist in moulding. 

A pot thus constructed when wanted for use is first 
warmed by the fireside, and then laid in the furnace with 
the mouth downwards, the red cokes being previously 
damped with cold ones, in order to lessen the heat; more 
coke must then be thrown on till the pot iscovered, and it 
is then brought to a red heat gradually. The pot must 
then be fixed mouth upwards in the furnace without being 
allowed to cool, and must be charged with cold iron; 
in a short time the iron will be melted (it must be so 
placed to be within a little distance of the top). A pot 
constructed thus will Jast for fourteen or eighteen meltings, 
provided it is not allowed to cool in the intervals. Sbould 
it be allowed to cool it will crack. The best plan is to allew 
it to cool gradually in the ashes. 

Will some subscriber inform me how to construct a small 
set of figures to work by clockwork similar to those exhi- 
bited at Bristol. EDWARD MoGurk, 

1, Houndwell View, Southampton. 


TELESCOPE, MICROSCOPE, AND BAROMETER, 

Sir —satellite can scarcely be serious in enquiring how 
to get up a telescope with a 12inch object glass, cheaply.” 
Messrs. Merz and Son, of Munich, are probably the only 
opticians who would undertake a glass of such aperture, 

essrs Cooke, of Yor«, might, but I am uncertain as to 
this, and they would certainly not let Satellite have it 
under a thousand, or more likely eleven hundred pounds, 
An eye tube with glass complete may be bought for a 
sovereign. 

J. Whitehead may obtain Collins’ Dissecting Mic 
at 77, Great T,tchfield-street, Portland-place, London; the 
price is two guineas. 

Finally, in reply to Torricelli, there is no fixed proportion 
between the area, or rather bore, of the tube of a standard 
barometer and that of the cistern ; and for the simple 
reason, that in all standard instruments the scale termi- 
nates downwards ina fine ivory point, which is always made 
to coincide with its reflected image in the mercury in the 
cistern before taking an observation by either raising or 
depressing the moveable bottom of the cistern. The soale 
of inches thus always starting from the surface of the 
mercury, there is no correction to be made for“ capacity,” 
and thus all need for knowing the relative areas of the tube 
and cistern is ovviated. An AMATEUR TURNER. 


Sir,—In answer to Torricelli, No. 31, I find there is no 
reason why the diameter of the cistern of a barometer 
should bear any ratio to the bore of the tube. The most 
approved standard barometers have a movable bottom to 
the cistern, to allow of adjusting the surface of the mercury 
tothe zeroof the »ca'e. In making an immovable cistern, 
however, it would be advisable to consider the diameter 
(supposing the shape to be cylindrical). which will the least 
vitiate the reading of the scale, supposing it to be fixed. 
Let D = internal diameter of cistern ; d = do. tube; 
B = range of barometer column; b — corresponding 
range of the surface of the mercury in the cistern. Nox, 
the scal- is only correct when b S o; which it never can 
be with a fixed cistern, however larze. Taking the bore of 
the tube at f of an inch. B I inch and b = l inch. 
We can calculate D as follows: 

Volume of B =1x§ XX 7854; do. b= D2 x 01x 
7854. Since whatever mercury passes from the tube enters 
the cistern ef vice versa, the volumes of B and b are equal. 
Hence, D: X «1 — į xå : whence D = 6} inches; rather 
inconveniently large. It would be better to have a smal et 
cistern with a movable bottom, or a small intact cistern, 
and apply a movable scale to the barometer. 

In this calculation I have omitted to allow forthe annu- 
lar space occupied by the end of thetube, which dips into 
the mercury in the cistern, as it would have no appreciable 
effect upon the result. RICHARD STRACHAN, 

11, Offord-road, Barnsbury, N. g 


TELESCOPY. 

Sir,—Satellite will find all he wants to know in The Teles- 

cope its Construction, and Use,” by J. T. Slugg, Simpbin, 

Marshall, and Co, London. Price ls 6d. A 12-inch achro- 

matic object glass is an expensive affair. Let him make or 

rii a silvered glass speculum, and fit up a reflector. It 
will cost a great deal less, and be more pleasant to use. 
OLD CHARLIE, 


CHUCK FOR SMALL WORK. 
Sir,—In answer to R. T. S., who requires a chuck for 
turning small brass rods, I think he will find this a very 
handy one :— 


It consists of a chuck and eight screws; the chuck is 
hollow, the end being enlarged. if required, to screw on 
the mandril Four screws are placed at one end at equal 
distances on the circumference from one another, and the 
other four are placed at the other end, equal distance from 
one another, and opposite to the spaces made by the other 
four. Holes are drilled through the ends of the screws to 
admit of being easily tightened. G. 8. 


STEEL POLISH. 

Sir,—The polish on flat-steel pieces in fine watch work 
is produced with oil stone dust, burnt Turkey stone, and 
a steel polisher, soft steel, bell metal, and sharp s'uf, 
grain tin and glossing stuff, The metals are squared with 
a file, and vary in shape according to the work in hand. 

E. Feather —The oil recommended by Mr. Denison is 
neat’s foot oil, well stirred about in water, sklmmed off, 
and filtered once or more through blotting paper until it is 
qnite clear. I never use any other than olive oil, and, by 
experience, I know that: when pure, it is well suited for 
the purpose. Small emery sticks (so called in the watch 
trade) about three inches long, and small in the round are 
used for chamfering dial holes. I have tried to obtain and 
failed Perhaps some of your readers will instruct me how 
to make, or where to obtain the same? 

A LIVERPOOL WATCHMAKEB, 


AQUARIUM FOUNTAINS. 

Sir,—In answer to W. Brown in your last number, I 
made a fountain in my aquarium in the following man- 
ner :— 

I fastened on the wall nearthe ceiling a tin vessel, from 
that I carried a dead pipe one-eighth of an inch in di- me- 
ter. I let that pipe go through the bottom of my aquarium, 
and then through the rock work. In the end of the lead 
pipe I fastened a piece of glass tube with a very fine hole, 
and about 1-64 inches in inside diameter, and I let that 
pipe finish just at the vater surface. PHILIP, 


November 10. 1865. 


NEGATIVE SLIP.—FECCENTRIC, 

Sir,—I entirely differ from Mr. Colley in his theory con- 
cerning negative slip He says that the screw being pro- 
pelled at a greater ve'ocity than the water can free itself, 
It causes a round column of water to hold in between the 
blades. 

Now, the screw cannot hold the water in the blades, 
and continue to revolve; for it would then be carried 
round, and fore>] out of the periphery by the centrifugal 
action of the screw, and not only that, but the pressure 
ahead of this screw would (if there were no other cause) 
itself be suflicient to force the water through the blades ; 
the reason why the pressure does not force it through the 
blades is this :— 

In all vessels passing rapidly throngh the water there is 
& current of water folliwing the ship. and this current 
pressin’ in opposition to the water coming from the screw 
causes the screw toretain the water within the blades, till, 
by their centrifugal action, they throw it out at the peri- 
phery, something like the action of a centrifugal pump. I 
must not forget to mention that the screws in which negative 
slip chiefly occurs, have a pitch less than thiir diameter, and 
when therefore the velocity is greater than if it had been a 
coarser pitch. 

With respect tothe Eccentric subject, I think a better 
way to place them ia the proper positions; on the shaft is a 
follows :— 
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Draw a line A, B, at right angles to the crank across 
the centre of the shaft, aud from it, at a distance equal to 
the lap + the lead, draw another line C, D. parallel to 
A, B- then, with E as a centre, describe a cirelo + qual in 
diameter to the travel of the valve ; draw the lines E, F, E, 
G. through the points where the circ.e intersects the line 
C, D; the lines E, F, E, G, are the centre lines of the 
eccentrics. 

I may here state for the information of A. K. B., that the 
above method answers as weil for the link motion with 
the rods connected at the ends of the link, as with those 
connected in the ordinary way with thisexception that the 
rods when connected at the ends should be crossed on the 
crank, when the link is connected direct to the valve spindle, 
and vice versa if by the intervention of levers. 

M. J. WUEATLEY, 
GRINDING AND POLISHING LENS ES. 

Sir.— In answer to D. K., in No. 90 — We will suppese 
the focus of the required lens is equal to the radius of cur- 
vature, when it is for a double convex or double concave, 
and twice the radius when it is for a plane convex or plane 
concave. lst. Cut a curve (template) from a piece of zinc 
on apything stiff. 2nd. Take a piece of sheet brass not 
less than 1-10 in. thick, and rather larger than the diameter 
of the intended lens. Strike a circle on it and beat it into 
a cup or hollow shape, if for a convex lens, as near as 
possible to the curve of the template. 3rd. Take a piece of 
wood, turn a corresponding hollow, and then screw on the 
piece of t rass. A good plan is to make the cup of a square 
piece of brass, the four corners serving for screws. 4th. 
Turn the brass cap which we call a tool, to the correct 
curve ofthe template. sth. The tool bein provided, take 
a piece of glus3 and chip it round to acircle, rather larger 
than the diameter of the lens, Cement it on toa ribbon 
roller with pitch, and then with sand, or emery and water, 
work the tool over the glass with circular and transverse 
motion until its surface @orresponds with the tool. 6th, 
Well wash the glass and tool, tae fine flour emery and 
use it in a similar way to the sand until the coarse face 
and scratches are out, and then using only the emery mud, 
sparingly, a fine opaque surface approaching toa polish 
will appear. 7th, Well wash the lens to remove all the 
grinding particles. Take another ribbon rol er and cup it 
out similar to the brass tool. fill it with hot pitch, and over 
it stretch a piece of cloth, and then press the lens into it, 
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moving it to form the shape of lens, cut off the surplus 
cloth, and then a polisher will be provided. 8th, Take 
crocus powder or putty powder, and clean water, damp 
the cloth and sparinuly apply the powder, and with pativace 
and perseverance D. will succeed in manufacturing 
lenses. I have thus made lenses varying from one tenth 
to sixty inches focus, aud from one tenth to three inches 
diameter. If D. K's. object he amusement and experi- 
ments, I advise him to proceed and allow seven years to 
accomplish the task. In the meantime study the laws of 
opties. Read Dr. Brewster or Dr. Larduer’s works, and 
with compass and paper trace the action of light through 
every variety of lens. That was the way I started. With- 
out it, I think I should not have understood one half of 
the formule given If he wish to make achromatic com- 
binations he must know something more than grinding and 
polishing. YTNas. 
ANSWERS TO HAND CHISEL. 

Sir.—In answer to Hand Chisel’s inquiry, I think the 

following method will answer his purpose :— 


Draw the centre line A, then set off B, D, 18 inches from 
the centre, and withthe same radius strike thecircle G; then 
set E, F, F, 4 inches from the centre ine A, and strike the 
lines E, k. to cut cach other at H, and with the radius 
II. D, strike the circle O, and then with radius H, E, 
strike the circle R. He must now take his compasses, and 
det them, say, to half inch beginning at B, aud ending D, 
as shown Counting the number of half inch between 
B, D via G. and then set cff twice the number on O draw 
lines N, N, N, then P, P, P are the three pieces required to 
make your pan, There is nothing allowed for lapof joints. 
You must allow three times the thickness of your plates 
extra, R. MELLOR. 


Sir,—The following, I think, will answer the purpose of 
Hand Chisel - i ES 


1 


A. B, C. D, required frustrum or pan, continue the lines 
A, D, and R, C, until they inert at E ; then with raiius 
E, O, describe the arc C, II; also, from E, the are B, I, 
make B, 1 equal in length to three times A, B, draw the line 
E, I and B, C. I.H, is the form of plate required. Add 
13 inch per foot diameter, including lap of A, B, to B, I, 
which will be near enough for zinc pan. McRae, 


BELTING. 

Sir,—In answer to Pneumatic, I beg to say that my J inen 
banding is d. or 4d per foot, according to strength; this is 
the strupgest softest, and most piiable leather made, and 
does not get hard by u-e. JosEPH WulTg. , » 


Sir,—Can any of your readers inform me how I may re- 
gulate my metre to save gas in the burning, as I burn 
twice as much às my neighbeur, from one light, and with 
same burner? D. MoCamn. 


HARDENING, TEMPERING, AND COLOUR- 
ING STEEL SAWS AND SPRINGS. 

We have occasionally been asked for some infor- 
mation on these points, and of late the inquiries have 
been so numerous that, with an accumulation on 
hund, we have determined to give a short article on 
the subject, founded on Mr. Holtzapflel's excellent 
book. Watchinaker’s drills, then, to begin, of the 
smallest kiud, aro heated in the blue part of the flame 
of a candle; larger ones are heated with the blow- 
pipe flame, applied obliquely, below the point. When 
these are thin, whisking in the air may cool them, 
but the usual plan is to thrust them either into the 
tallow of the candle or the oil «f the lamp. They are 
tempered eitlier by their own heat, or by immersion 
in the flume below the tool's point. The majority of 
toola—chisels, gouges, &c., are heated in the open 
fire, drawn backwards and forwards through it to 
equalise the temperature applied; they are then 
plunged vertically into water, and moved laterally 
to expose them to the cooler surfaces of the water. 
If needful, dipping need only be performed on a part 
of the tool, the rest being lett soft. Forged pieces 
should have all the scale removed before dipping. 
Hatchets, adzes, cold chisels, and tools in which the 
bulk is great compared with the surface to be used, 
are only partially dipped; they are afterwards let 
down by the heat of the rest of the tool, and when the 
temper colour is attained, they are totally immersed. 
With the view of removing loose scales rubbing in 
dry salt is sometimes resorted to befure plunging, to 
give a cleaner face. 

Oil, or various mixtures of oil, tallow, wax, resin, 
&c., are used for needles, fish-hooks, steel pens, 
springs, &c., requiring a milder hardness than that 
given by water. Thus pens are heated in large 
quantities in iron trays in a furnace, and then 
hardened in an oily mixture. Generally, oil, the 
boiling point of which is the same as the temperature 
suited to letting them down, is used for expedition. 
Saws and spriugs are hardened in the same manner 
in various compositions. That used by an experi- 
enced saw maker is two pounds of suet and a quarter 
of a pound of bee's wax to each gallon of whale oil; 
these are builed together, and serve for most kinds 
of steel. The addition of black resin, to the extent 
of a pound to the gallon, makes it do for thicker 
pieces, but the resin should be used with judgment, 
or the works will become too hard and brittle. Mr. 
Gill's recipe is as follows :— 20 gallons spermaceti vil; 
20lbs. beef suet rendered, 1 gallon neat's foot oil; 
ilb. pitch, and 3ibs. black resin. These last two 
must be previously melted together, and then added 
to the other ingredients; when the whole must be 
heated in a proper iron vessel, with a close cover 
fitted to it, until the moisture is entirely evaporated, 
and the composition will take tire on a flaming body 
being presented to its surface, but which must be 
instantly extinguished again by putting on the cover 
of the versei, ihe saws are heated in long furnaces 
and immersed horizontally and edgeways in a trough 
containing the mixture; two troughs are commonly 
ased, the one until it gets too warin, and the other 
for a period. Part of the composition is wiped off 
the suws with a bit of leather, when removed from 
the trough, and they are heated one by one over a 
clear coke fire, until the grease fires. When the saws 
are Wanted rather hard, but little of the grease is 
burnt off; when milder, rather more; and for a 
spring temper all is burnt off. When the work is 
uneven as tu substance, a second and third dose is 
burnt off. Gun-lock springs are sometimes fried in 
oil for a considerable time on an iron tray; the thick 


| parts are then sufliciently reduced, and the thin parts 
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do not become the more softened from the continu- 
ance of the blazing heat. 

Springs and saws appear to loso elasticity after 
hardening and tempering trom the reduction and 
friction in grinding, xc. But towards the conclusion 
of their manufacture elasticity is restored partly by 
hammering and partly by heating over a clear coke 
tire to a straw colour: the tint being removed by 
weak muriatic acid and well washing. Watch 
springs are hammered out of round steel wire, until 
they tit the gage fur width, which at the same time 
ensures equality in thickness: the holes are punched 
in their extremities, and they are trimmed on the 
edge with a smooth file. The springs are then tied 
up With binding wire, in a loose open coil, and heated 
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upon a perforated revolving plate over a charcoal 
fire, hardened in oil and blazed off. Next, the 
spring is distended in a metal frame, and ground and 
polished with emery and oil between lead blocks. 
At this point its elasticity seems gone, but this is 
quickly restored by hammering on a bright anvil. 
The colouring is done over a flat plate of iron, under 
which a spirit lamp burns: the spring is continually 
drawn backwards and forwardsover this, about two or 
three inches at a time, until it assumes the orange or 
deep blue tint throughout as required. The last pro- 
cess is to coil the spring into the spiral form, which is 
done by atool with a small axis and winch handle, and 
does not require heat. The balance springs of chro- 
nometers, in the form of a screw, are wound into 
the square thread of a screw of tho appropriate dia- 
meter and coarseness; the two ends of the spring 
being retained by side screws; and the whole is 
carefully enveloped in platinuin foil, and bound 
tightly with wire. The whole is then placed into a 


piece of gun barrel and heated, then plunged into oil, 
which, without discolouring, hardens the spring; 
the covering is removed, and the spring let down to 
the blue before removal from the screwed block. 
The hair springs of the best watches are hardened in 
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THE ENGLISH MECHANIC 


RAMSBOTTOM'S MANUFACTURE OF 
STEEL AND IRON. 

This invention, patented by Mr. J. Ramsbottom, 
engineer, Crewe, is applicable to the manufacture of 
steel and iron by the atmospheric process commonly 
known as the Bessemer process, and as described in 
the specification of letters patent granted to Henry 
Bessemer on the 12th February, 1856, No. 356, and 
it consists in certain improved apparatus for heating 
atmospheric air or other gases before they are forced 
through the liquid meta) in the converting vessel. 
The apparatus for heating the air or other gases 
may be constructed as shown at Figs. 1, 2, and 3, in 
the accompanying engraving. 

Fig. 1 isa plan of part of an appararus for con- 
verting iron into steel according to the Bessemer 
process above referred to. 

a, a are sections of the converting vessels, which 
oscillate on the centres indicated by the dotted lines 
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b, b; cis the foundation plate of the crane for sup- 
porting the laddle by which the molten metal is 
poured into moulds ranged round the semicircular 
wall d, e is the chest containing the valves for regu- 
lating the blast, and f is the series of pipes for con. 
veying the blast or compressed air forward to the 
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the coil on a plain cylinder, and curled into a spiral 
between the e of a blunt knife and the thumb. 
Mr. Dent, in his lectures on the time-piece, stated 
that 3,200 sprirgs weigh only one ounce; and as soft 
springs are worth 2s. 6d. each, and the hardened and 
tempered ones worth 10s. 6d. each, the value of the 
steel, originally less than 2d., is raised to £400 and 
£1600 respectively 


DvukixG last year 2,887 ounces of gold were pro- 
cured from 2,336 tons of quartz, which were mined 
from the slate rocks of Merionethshire. 

Ir has been found that half a grain of lithium given 
to a guinea pig for three consecutive days could be 
detected in every texture of the body. 5 
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converting vessel. This pipe the patentea now 
55 to make of about twice the area of the pipes 

itherto employed, in order that it may afford room 
for the heated spheres g, which are supported on 
rails fi, fixed in th» pipes as shown best in Figs. 2 
and 3. Each end of the pipe f is closed with a lid, 
and the lower end, or that near the converting 


vessel, is provided with a stop block to prevent the 


is connected to the trunnion of the converting vessel 
by the syphon pipe fi. During the melting of the 
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Jfa of the pipe f, and are thence passed forward into 
the pipe f the lid fs having been previously se- 
cured to the other end of the pipe; the lid f is then 
secured, and the blast, in passing through the pipe f, 
becomes heated to the required extent before enter- 
ing the converter. The relation between the heating 
surface and the quantity of heat contained in the 
spheres may be varied at pleasure, either by altering 
the diameter of the spheres or by making them 
hollow. When the blowing is completed the lid fs 
is removed, and the spheres are allowed to run out. 
or are blown out of the pipe f into a box, in which 
they are taken to the oven to be re-heated for further 
use. It is evident that the same spheres may be 
used for heating the blast of any convenient number 
of converters. The pipe f may be lined with fire- 
bricks or other non-conducting substances, so as to 
prevent loss from radiation and reduco the distur- 
bances arising from expansion and also the reduction 
in the strength of the pipe from excessive heat, when 
the temperature of the air is required to be very high. 
Fig. 4 represents a modification of the improved 
heating apparatus, J is a vessel Jined with fire-brick 
or other non-conducting substance. At the top of 
the vessel is a manhole provided with the lid In, and 


at the bottom is the opening : lz is the pipe for 
| admitting the blast to the vessel h. and ui is the pipe 
in communication wtth the trunnion of the con- 
verter. Thespheres similar to those shown in the 
pipe f having been heated, are allowed to drop into 
the vessel h, the lining of the lower portion of which 
is protected by a metal plate or by pieces of broken 
fire-brick, or tap cinder, or other suitable material. 


— 


spaces between the spheres. 


spheres injuring the lid fs, This end of the pipe / | The blast becomes heated in passing through the 


metal for conversion, the spheres are being heated 
by the waste heat from the melting furnace, or in a 
suitable oven provided fur the purpose, and just 
before the metal is run into the converter the spheres 
are run from the even upon suitable ways to the end 


In Figs. 5 and 6 the blast is heated in passing 
between the metal tubes i, which are secured by 
flanges or otherwise to the top of the vessel h. The 
tubes i are heated by the heaters j, which are 
lowered into the tubes previous to or during the 


time that the blast is being admitted to the vessel A. 
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The top and bottom of the vessel are held together 
by vertical stays to resist the internal pressure of 
ihe blast, or the tubes may serve as stays by con- 
necting the lower ends to the bottom of the vessel. 
In this case the heat is conducted through the metal 
of the tubes, and the heating surface is there- 
fore less effective than when the heat is applied 
direct as before described. To compensate for this 
the surface of the tubes is made proportionately 
greater. It is preferred to make the cylindrical 
tubes ¢ of cast iron, as the pressure is external, and 
this metal is comparatively strong to resist compres- 
sion when heated. 

The modes above described of constructing the 
improved heating apparatus are only given as illus- 
trations of the mode of heating air under considerable 

ressure, and may be considerably modified, as, for 
instance, more than one line of spheres may be 
placed in the pipe f above described, or more than 
one pipe with spheres or other heaters may be used, 
or the heaters may be cylindrical or of any other form 
that can be conveniently introduced; or in the 
apparatus shown in figs 4, 5, and 6, ingots from a 
previous cast may be used as heaters, either by 
being placed in the vessel 4, Fig 4, or in the tubes i 
in Figs 5 and 6. 

This invention also consists in foreing into the 
converter, along with the atmospheric air or other 
gases, carburetted hydrogen gas, or ordinary illumi- 
nating gas, in about the proportion of one part of 
the carburetted hydrogen gas to thirty parts of 
atmospheric air, to eliminate sulphur aud phosphorus 
from the converted metal; the object being also to 
render available certain descriptions of iron which, 
owing to the presence of these e'ements, cannot now 
be treated by the Bessemer process. 


GAUGES FOR WIRE AND SHEET METAL. 
(Concluded froin page G4.) 


The column to which Section 2 is prefixed in the 
table inserted in last week's number is called the 
+ metal” or plate gauge,” in contradistinction to 
the wire gauge. Its intervals are closer and smaller 
than that for wire. Thus the No.1, which in this 
series is the smallest size notch, is 4-100Jths or 
1-250th part of an inch wide, whilst the largest or 
36 notch measures 167-1000ths, or is evidently 
meant for the sixth part of aninch. When thicker 
metals are wanted, then measures are sought in the 
Birmingham wire gauge thus the 36 on the gauge- 
plate nearly agrees with the 8 on the wire gauge; 
and so the Nos. 7. 6. 5, to 0000 of the latter are 
then employed for thicker metals than can be mea- 
sured by the plate gauge. Frequently the plate 
gauge ends at 24, which number agrees with 14 of 
the wire gauge, and then the Nos. 13, 12, 11, to 000 
of the latter are similarly resorted to for thicker 
metals. It is evident these combinations lead to 
confusion. 

Sheet metals also present much variation in their 
description; for instance, zinc has a gauge thus 
constituted : 

p Sheet zinc..........6,7, 8. 10, 11.12, 13. 14. 13. 16 (are all nearly 

B. Plate gauge ....4,4}.5, 7. 8, 9. 10, 1), 12,13 alike. 
These thin sheets of zinc, measuring from one to 
four hundredths of an inch in thickness, are princi- 
pally used for gutters, roofs, and small works, by 
the hammer. Thicker zinc plates, from five to 
eighteen hundredths thick, or those used for zinco- 
graphy, door-plates, and engraved works, are com- 
monly made from notches 18 to7 of the Birming- 
ham wire gauge, without alteration of the numbers, 
but running the reverse way of those of the other 
series used for zinc. 

The fourth, fifth, and sixth columns of the table 
constitute one series of gauges, employed exclusively 
for the bright steel wire prepared in Lancashire, and 
the steel pinion wire for clock and watchmakers. 
The smallest notch in this series is No. 80, and 
measures 13-1000ths of an inch, or about 1-12th of an 
inch; and the first part of this series continues with 
No. 1, which measures nearly one quarter of an 
inch (227-1000ths). The s el wire gauge apparently 
ended at this size in the firat instance, but has since 
been extended by a second series to the diameter of 
494-1000ths, doubtless intended for half an inch. 
To avoid confusion, the larger sizes are distinguished 
by letters, from Ato Z, and these terms are then 
continued under the denominations Al, Bi, &c., 
which latter size is the largest, and measures 
494-1000ths of an inch, as shown. There are many 
other arbitrary gauges — among them those used by 
rod-iron makers, nail-rod, button, and watch- work 
makers, also for gun and rifle bores, which need not 
be particularized. Suffice it that great confusion 
exists, and that it is high time this arbitrary, un- 
eongruous system was removed, and the decimal 
divisions of the inch employed, and those under 
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their true appellations. Thus for most purposes the 
division of the inch into 100 parts would be suffici- 
ently minute, and the measures, 1, 2, 5, 10, 15, or 
100 hundredths, would be also sufficiently impres- 
sive to the mind; tLen quantities might be written 
down, as 1, 2, 5, 10, 15, or 100 hundredths, as the 
decimal mode of expression might, if preferred, be 
safely abandoned, and the method would be amply 
distinct if the gauge were marked hundredths — 
quantities which easily admit of verification. 
SWEDENBORG.—No. III. 
(Continued from page 63.) 

I THINK before my reader has finished the perusal 
of this chapter he will be more interested in the sub- 
ject of these papers than he has, probably, yet been. 
It may be added, en parenthese, that the Principia“ 
—the work we are considering—is rendered very 
interesting to numbers at the present time, as contain- 
ing the germsof the system of geological science which 
now occupies so much and deserved attention, in con- 
nection more especially with the duration of our 
supply of coal. 

A remarkable proposition is contained in the chapter 
on the meins which conduce to true philosophy and 
on the true philosopher—that no one can acquire the 
former, and not become the latter; also tbat no one 
can become a true philosopher who is not a good man. 
It has been contended by those who do not know 
anything about the work, that there is an air of 
mysticism about it which paralyses attention. That 
is, I suppose, the attention of suppository indi- 
viduals. A late Professor in a University said of it 
—" Jt is an extraordinary production of one of the 
most extraordinary men that ever lived. . . Many 
of the experiments and observations on magnetism 
presented in this work are believed to be of much 
more modern date, and are unjustly ascribed to 
much more recent authors.” The pervading idea is 
the recognition of external objects as the product of 
internal powers, and this, not as to form only, but 
as tu their matter and subsistence. Two things are 
virtually assum d in all its deductions—the absolute 
reality of the Infinite and the exister ce of fivite en- 
tities; it has a good foundation therefore in com- 
mon sense, and has necessarily a religious tendeucy.” 
Descending from the ‘first natural point - by 
which pure motion is indicated—the author defines 
the phenomena of heat, light, magnetism, and the 
elementary substances themselves, as so many 
graduated manifestations of intinite activity. Many 
recent ‘‘ discoveries” are anticipated, such as the 
identity of electricity and lightning, and the stellar 
constitution of the Milky Way, and there is promul- 
gated a complete theory of tellurian magnetism. In 
June, 1752, Franklin: performed his celebrated ex- 
periment; in 1,33 the same truth is reasoned out by 
Swedenborg as a minor consequent to his philosophy. 
Respecting tellurian magnetism our author's theory 
proves the existence of the magnetic element; es- 
tablishing that, the particles of this element being 
spherical, the tendency of their motion is either 
spiral, or vortical, or circular:—the importance of 
this in the connection will presently be seen ;—that 
as each of these motions requires a centre, whenever 
the particles meet a body which is adapted to their 
motion, by configuration and position of parts, they 
avail themselves of it, and form around it a magneti- 
cal vortex; and that if this body possesses an active 
sphere of its own, and its parts are flexible, and if ite 
motions are eimilar to that of the particles, it will be 
so much the more di- posed to admit them: thus, 
that the magnetism of bodies depends on their form. 
Some of the results of this theory were confirmed in 
a brilliant manner by our own Faraday; and it is 
probably destined to take its place, along with 
Swedenborg's general doctrine of spheres, or exhala- 
tions, as the only hypothesis capable of explaining 
the phenomena and correlation of forces. Respect- 
ing the phenomena of planetary motion, various 
hypotheses had been constructed, on the general 
5 that the planets were carried round the sun 

y its supposed vortex. Kepler, Descartes, and 
Leibnitz had been thrown into the shade by Newton 
before the publication of the Principia,” but un- 
dismayed its author attempted to reconcile the laws 
of gravity with the existence of a vortex, and, though 
it still remains for a yet higher authority to pass 
judgment on this attempt it is sufficient evidence of 
Swedenborg's gonius that the circumstances affecting 
the periodicity of the comets of Encke and Beila 
have left astronomers no alternative but an accum- 
modation of this nature. He makes the magnetic 
element the agency which controls the planetary 
movements—resolves the power of gravitation into 
magnetism, and shows that precisely the same laws 
which govern a single particle of matter govern also 
the heavenly bodies in their orbital revolutions. 
Hear him :—‘‘ The magnet with the play of its forces 
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we both see and we do not see. . In the 
magnet and its sphere there is, however, a type 
and effigy of the heaven; a mundane system in 
miniature presented to our senses and brought within 
the limits of our comprehension. In the sphere of 
the magnet are spiral gyrations or vorticles ; in like 
manner in the sidereal heavens there are spiral gyra- 
tions and vortices. In every vorticle round the 
magnet there is an active centre; in every vortex 
in the heaven there is also an active centre. In 
every vorticle round the magnet the motion is 
quicker near the centre than it is at a distance from 
it; the same is the case in everv vortex in the heaven. 
In every vorticle round the mugnet the spiral gyra- 
tion is of greater curvature in proportion to its near- 
ness to the centre; the same is tho case with every 
vortex in the heaven. In every vortic'e round the 
magnet there ure, in all probability, corpuseles fluent 
round the centre and revolving round an axis; such 
also is the case with every vortex in the heaven. 
The vorticles round the magnet colligate themselves 
by means of their spiral motions, and, thus colligated 
form a large sphere; the same is the case in the 
sidereal heaven. All things are similar one to 
the other; because in small things as well as in 
large, nature preserves the greatest similarity to her- 
selt; especially as the vorticles round the magnet 
posses particles and elements of the same nature as the 
vortices of the great heaven; and inasmuch as these 
vortices are similar, as well as their causes, therefore 
the effects are similar? Our author further remarks 
that the axis of our own universe is in the galaxy; 
that here consequently the magnetic power is the 
strongest, and hence that here we find the greatest 
condensation of solar systems; that our own sun is 
not in this axis but a little out of it, and hence the 
original cause of the ellipticity of the planetary 
orbits, which he supposes to be attracted in the 
direction of the axis of the common aphere. It 
should not be lost sight of all through that it is a 
stand-point of our author that the visible world is 
the out-birth of the invisible, und that the manifes- 
tations of changes in the external are but manifesta- 
tions of progression in the etate of the internal— 
hence, according to this, no one can ever well under- 
stand the outer without having a knowledge of the 
inner, Admitting the first part of the proposition, 
all the rest fullows as matter of course. 

Respecting Swedenborg's coamogonical theory it 
may be remarked that Button was acquainted with 
it, aud, most probably, La Place also. The“ Prin- 
cipia” was published ten years before Buffon's 
theory, and about twenty before that by La Place. 
According to our author the sun is the centre of a 
vortex; that it rotates upon its axis: that the solar 
matter concentrated itself into a belt, at tne ecliptic ; 
that by attenuation of the ring it became disrupted ; 
that upon the disruption part of the matter collected 
into glubes, and part subsided into the sun, forming 
solar spots; that the globes of solar matter were 
projected into space; that consequently they de- 
scribed a spiral orbit; that in proportion as the ig- 
neous matter thus projected receded from the sun, 
it gradually experienced refrigeration and con- 
densation; that hence followed the formation 
of the elements of ether, air, aqueous vapour, 
&c., until the planets finally reached their present 
orbit: that during this period the earth experienced 
a succession of geological changes which originated 
all the varicties in the mineral kingdom, and Inid as 
it were the basis of the vegetable and afterwards of 
the animal kingdom. Swedenborg begins at the 
centre, La Place at the circumference. Experiments 
are favourable to the former, and unfavourable to 
the latter. Again, Swedenborg alleged that there 
were seven planets created from the sun at the same 
time: over forty years afterwards Herschel, in gaug- 
ing the heavens, confirmed the philosopher ! 

Again, concerning the stability of the solar system 
our author's theory declares that, as the solar system 
is carried alung the milky path, and afterwards 
compelled to diverge therefrom, the planetary orbits 
will change their form and eccentricity to a certain 
amount, and then return to their original condition, 
when they will again change, and aguin return, and 
so on to eternity. La Grange’s demuustration, forty- 
four years afterwards, is a direct proof of our author's 
theorem; and yet the doctrine of a cyclar return in 
the form of the solar system—now received as the 
most reassuripg and beautiful conception of man—is 
known under the name of La Grange’s Theory! 

I may return to this part of the work in the next 
chapter—which may, perchance, be the last, owing 
to the heavy demands of business, but I cannot leave 
this without remarking that few who earnestly 
peruse his works can doubt the transcendancy of our 
author's genins, or object to his claims for the highest 
anticipative originality. 

(To be continued.) 
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BIRTH AND GROWTH OF THE IRON | NICKEL AND COBALT, AND THE GER- | oxide. For a short time he was in partnership with 


TRADE.“ 


Ry James Ronerrson. 
(Continued from page GS.) 

Cort's invention of the rollers was most important 
—in this respect, that before his discovery the 
smallest size of the bars drawn under the hammer 
was three quarters square: all below that size were 
made in the splitting mill, and came under the 
denomination of slit rods. Before that time— 
that is, the use of the splitting mill in this 
country—all the slit rods were imported from 
Sweden. The effect was most disastrous to the 
nail makers of Stourbridge, but the secret of the 
splitting mill was transferred to this country ina 
most singular manner, by the pertinacity of a very 
humble individual, This man was the founder of 
the Foley family; he was a fiddler by profession, 
and lived at Stourbridge when not on his travels, 
and although he was by no means remarkable 
amongst his fellows for penetration, yet he saw the 
great loss of time and labour which nail makers of 
Stourbridge experienced in cutting the iron for their 
nails out of flat pieces of iron, and he resolved to 
find out the secret. He fiddled his way to Hull, and 
thence worked his passage across the North Sea to 
Sweden; arrived there, we may justly presume ho 
had a language to learn, as the Swedish tongue is 
not spoken with correct emphasis in Stourbridge, 
however well the tones of Fuley’s fiddle wight be 
understood in Sweden. He elbowed his way to the 
ironworks, and became a great favourite with the 
workmen, to whom he played. Ie was an attentive 
observer of the process of rod slitting; he had seen 
the machinery, and, as he thought, had mastered its 
details. He disappeared from the ironworks, and 
worked his way back to England, to the regret of 
the admirers of his musical skill. Arrived at Stour: 
bridge, he communicated the result of his voyage to 
two gentlemen in the neighbourhood: they had 
works built for the manufacture of elit rods, but 
when the neceasary machinery had been fixed it was 
found that it did not answer the sole purpose of its 
creation—it would not act. Back to Sweden went 
Foley, with his fiddle, as before, to discover his 
error. The workmen, his former friends and ad- 
mirers, were delighted to eee him. To bis inex- 
pressible joy be was lodged in the splitting mill. He 
made sketches of the machinery to aid his memory ; 
he impressed every detail upon his mind, and made 
the best of his way back to England, where the 
works were soon sct going, and rod splitting was 
carried on with the greatest success, He not only 
enriched himself, but benefitted his countrymen. 
There are not many such surprising instances of 
indomitable perseverance as the one contained in 
this simple narrative. 

Another vast stride in the development of the iron 
trade was the invention of the hot blast, by Mr. J. 
B. Neilson, civil engineer, of Glasgow. thirty years 
ago; previous to this it was thought, but most 
erronevusly, that the colder the air upon entering 
he furnace the better would be the material pro- 
duced; but the currents of cold air on entering 
chilled the material, and produced a pipe on either 
side of the furnace, the furnace having a double 
blast. These pipes often extended so as to meet in 
the middle of the furnace, but the duty of the keeper 
was to watch this and regulate the blast, so that the 
pipes might be neither too long nor too short. Mr. 
Neilson suspected that it was the presence of eulphur- 
ous vapour which injured the blast, and he con- 
cluded that, by heating the air of the blast before it 
went into the furnace, the evil would be avoided, 
as air will not support combustion until heated toa 
tempereture of 1000° Fah., und that until it acquired 
that temperature it would act prejudicially upun the 
metal. The first experiments of the hot blast were 
made at a temperature of 300°, and the advantage 
immediately appeared, for during tho first six 
months of 1829 the furnaces wrought with the cold 
blast required 8 tons 1} cwt. of coal (converted into 
coke) for the converting of 1 ton of cast iron; whilst 
during the first six months of 1830 the same quantity 
of iron, with a blast heated to 300°, required only 
5 tons 34 cwts. of coal (converted into 05 which, 
after deducting 8 cwts. of coal employed in heating 
he air, gives a saving of 2 tons 10 cwta. of the coal 
employed in producing a ton of iron. In the course 
of the year 1831 the temperature of the blast was 
doubled, being made 600°, and the saving in fuel 
was enormous, for only 2 tons 13 ewt of cval (not 
converted into coke) were required to produce 1 ton 
of iron, for the increase of combustion with the blast 
at 600° precludes the necessity of coking before 
emelting, as the intensity of the blast compensates 


for the quantity of latent heat that must arise with the | . : : „ 
vapours expelled from the coals during combustion. the metals, left the nickel in solution by precipitating 


(To be contiuuecd ) 


MAN SILVER MANUFACTURE. 

Tn an article published some vears since in the 
Mining Journal the history of Wolfroin from the 
time ii was regarded as an evil by the miner until it 
attained an enviable position was carefully traced ; 
and ina highly interesting paper, of which the sub- 
joined is an abstract, prepared by Mr. Stephen 

juker, of Birmingham, and intended to have been 
read at the recent meeting of the British Association 
forthe Advancement of Science, the history of the 
manufacture of Nickel and Cobalt is recorded in an 
equally instructive manner. 

There are few metals, says Mr. Barker, whose 
history is more instructive than nickel. Originally 
to the miner a source of trouble and annoyance, it 
has by a happy combination of scientitic ubservation 
and manufacturing enterprise in our country men — 
one may, indeed, fay our feilow-townsmen— become 
developed into an important branch of manufacturing 
industry; and is under its various forms not only an 
article of luxury, but one of daily necessity to thou- 
fandas. About the middle of the last century, pre- 
vious to wlich nickel was unknown in Europe 
(though alloys were Jong previously known in 
China), the copper miners of Sweden and Gemiany 
came upon certain ores of a different character irom 
any they had hitherto observed, They had erme- 
thing of the brilliancy of silver, with the reddish 
tinge of copper, or rather of bismuth. At Schnee- 
berg, in Saxony, where from time immemorial rich 
silver mines had existed, fresh lodes of ore were 
laid open, so glittering and so full of promise as to 
cause much excitement, and great was the wrath 
and bitter the disappointment of the honest German 
miner when, after endless labour and innumerable 
trials, instead of the virgin white precious metal, 
ductile, malleable, indestructible by tire, all that he 
could get from the ores was a dirty whitish metal, 
brittle and friable, even to dust, under the hammer, 
and converted by fire into a greyish ash. Whenever 
the reddish-white ore turned up the miner knew that 
his labour was in vain, until at length, in sheer 
vexation, he nicknamed the new villanous ore 
„Nickel, and another and similar ore generally 
associated with it Cobalt — both these names 
being at that time applied by the superstitious Ger- 
man miner to certain gnomes, or evil spirits, who 
wero supposed to have bewitched the ore, the 
mountain, and the mines. . 

Kronstadt's and Bergman's researches directed the 
attention of chemists generally to the new metal; 
and Thernand Lampadius and Busebius contributed 
to its history. Rechter, of Berlin, first produced it in 
a state of chemical purity in the years 1804, but only 
in small quantities. The method he adopted was by 
heating the oxide of the metal (probably with the 
accidental access of carbonic oxides) in porcelain re- 
torts. It was at first classed among the precious 
metals. Its great resistance to fusion for a long time 
formed an insuperable bar to its use in the arts, until 
a method of alloying it with zinc was discovered ; it 
then became easy to alloy it with other metals, and 
finally the alloy of the three metals — copper, zinc, 
and nickel—was known in common under the names 
of new silver, nickel silver, and German silver. 

In the year 1827 u paper, by Dr. S Erdmann, of 
Leipsig. On Nickel, and obtaining it,” attracted 
much attention, and soon after Dr. E. A. Gertner, 
a chemical manufacturer at Schneeberg, succeeded 
in producing an alloy of copper, zine, and nickel, of 
excellent colour and quality, to which he gave the 
name of Argentan.” Although after Kroustadt’s 
discovery attention was generally directed to utilise 
the new metal, and various alloys introduced, under 
the names of white copper, semi- argent, new silver, 
K., the extent of manufacture was quite insigni- 
ficant previous to about the „car 1830. About that 
time the refining of niekie was first introduced into 
England by Mr. P. N. Johneon, of Hatton Garden; 
and soon after Mr. Hallett, of Brondwall, London, 
commenced the refining of Nickel. At this time 
the price of nickel was 48. Gd. per pound. he 
nickel of commerce was up to this date very in- 
tractable for all the purposes of manufacture, except 
for casting, Spoons, forks, &, were until this 
date mostly cast in sand. About the year 1832 a 
great improvement took place in the refining of 
nickel. Mr. Askin, at that time following or study- 
ing the profession of a veteriuary surgeon in 
Birmingham, had occasion to visit several parts of 
Germany on business, and having a good knowledge 
of chemistry, he became acquainted with certain 
facta relative to the refining of nickel, which led 
him to devote special attention to the subject; and 
on returning to Birmingham he succeeded in refining 
nickel by a purely chemical process - lie dissolved 


' the impurities, and then threw down the nickel as 
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Mesers. Merry, to carry out his discovery, but the 
partnership was subsequently dissolved, and Mr. 
Askin associated himself with Mr. Brook Evans, 
under the firm of Evans aod Askin. ‘The German 
kilver trade rapidly extended in the year 1840, or 
thereabouts, The process of electro-plating and 
gilding tist began to develope as a successfu manu- 
facture chiefly under the auspices of Messrs. 
E kington. This gave a powerful impulse to 
German silver manuiacture, which, from its great 
beauty and durability, soon superseded the old 
plated copper; andit had the great advantage that 
Whereas copper must always be stamped or spun at 
a lathe, German silver can be either cust or wrought 
inte a finished design of any article before plating. 

Nickel and cobalt, originally found at only a few 
mines in Sweden, Norway, and Germany, are now 
found in almost every mining district both of the 
Old and New World. It may be observed that 
although the ores of Norway and Sweden are not 
very rich, they by their abundant supply contribute 
very largely to cur nickel manufacture. One of the 
most promising nickel mines is at Canton Valais, 
in Switzerland, but it is now nearly closed. Asa 
rule the mines are not worked for nickel alone, but 
as an adjunct in mining for other minerals. The 
price of the metal has varied considerably. In 
1840 it was 4s. per pound; in 1849 it had risen to 
ls. per pound (2); but it has since gradually come 
down, until its present price is again 48. Gu. Com- 
mercial nickel, although sold in ingots like the 
malleable metals, will not roll. The difficulty of 
obtaining it quite malleable, which it is when chemi- 
cally pure, has, perhaps, been a cause of its being 
only hitherto employed as an alloy (German silver), 
which is composed, according to the requirements of 
the manufacture, of various proportions of nickel, 
copper, aud zinc. Intimately associated with the re- 
fining of nickelis that of cobalt, as they are very 
generally found together in their ores. Cobalt has 
been used in the impure state as zaffre, for imprint- 
ing the intense blue of porcelain and the better kind 
of pottery, from time immemorial. About the year 
1840 Mr. Benson, of Birmingham, succeeded in re- 
fining cobalt by a purely chemical process; however, 
he had ecarcely brought his discovery to perfection 
at the time ef his decease. It was afterwards com- 
pleted and carried out by Mr. Askin; and Messrs. 
Evans and Askiu continue up to the present time 
the chief mukers of the oxide, that being the state in 
which it was now used, In 1844 the price was 40s. 
per pound, but it has been gradually reduced until 
now itis only about 128. The number of persons 
employed in the nickel and German silver manufac- 
ture is—in Birmingham, 7,000; and in Sheffield, 
5,000 ; this includes, of course, the manufacture of 
the various articles in which German silver is used. 
This production of refined nickel at this time is 
about 200 tons per annum, equal to about 1,200 tons 
of German silver. 


PHOTOGRAPHY. 

Direct Caniͥůüx Process.—We have received, 
from Matthew Firling, of Dorchester, whose inter- 
esting experiments in carbon printing we have before 
noticed, two examples of direct carbon printing, with 
very excellent haf tone, gradation, and vigour, one 
of them being an especially fine print. Regarding 
them he says :—** I have forthe last twelve months 
past been trying to find ame pon by which the 
carbon process might be worked without re-mount- 
ing before developing or transferring to bring the 
print in its proper position, snd I am glad to say 
that, after trial upon trial, I have succeeded in 
obtaining a perfect direct carbon printing process, 
and which is so simple that it cun be worked with 
astonishing ease, aud, I think, cannot help being 
made a commercial thing of in course of time. It is 
based on the ure of a bichromate collodion. I have 
ecnt you two prints, but they are not quite so good 
as I should wish them, but I will try and send some 
better shortly.“ 

PHotograray axp Boox ILLUSTRATION. — We 
understand that Mr. A. W. Bennett is about to add 
to his series of **Photograghic Gift-booka” an 
edition of Scott's“ Marmion,” and a work by Mr. F. 
G. Stephens entitled “ Flemish Relies, Archi- 
tectural, Legendary, and Pictorial ;" also two smaller 
works on the ‘‘Ruined Abbeys and Castles of 
Yorkshire,” aud The Border.” 


Lunar PHOTOORATUS.— We have received from 
Mr. A. Brothers, of Manchester, an exceedingly 
fine series of photographs illustrating the various 
phases of the recent eclipse of the moon, and further 
details regarding them, which will appear in our 
next. . 
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CHEMISTRY. 

MANUFACTURE OF ARSENIO AcipD.—Girardin sus- 
pends powdered arsenious acid in water, and passes 
chlorine into the mixture, by which he soon obtains 
a clear solution of arsenic acid in hydrochloric acid. 
By evaporating this solution a mass of arsenic acid 
containing no trace of arsenious is procured. As it 
is difticult to keep any considerable amount of 
arsenious acid in suspension in water, the author 
finds it better to make a saturated solution of that 
acid in hydrochloric, and pass the chlorine into such 
solution while hot. The stream of chlorine is stopped 
when a littleof the fluid neutralised with potash no 
longer gives a green precipitate with bichromate of 

tash, thus showing that al! the arsenious acid has 

een converted. The hydrochloric acid may then be 
recovered by distillation, and the syrupy solution of 
arsenic acid left in the retort evaporated. 

ALKALINE METALS AND PYROXYLINE. — Some 
curious reactions of the alkaline metals upon gun- 
cotton have recently been discovered, which may 
possibly throw some light on the decomposition in 
collodion which takes place when the salts of these 
metals are present: the facts have been pointed out 
by Mr. W. S. Scott. In some of his recent experi- 
ments he accidentally dropped a piece of potassium 
upon some gun-cotton lying upon his laboratory 
table, and was surprised to see that the gun-cotton 
immediately exploded. Ho then instituted a series 
of researches to determine what conditions were 
necessary for the explosion to take pluce— whether 
the phenomenon was the result of moisture; whether 
other metals would act similarly, &c. He found 
that, not vithstanding all his precautions to prevent 
friction, the gun-cotton still exploded. When 
sodium was employed a like result followed, though 
the gun-cotton had been rendered perfectly anhy- 
drous. When an amalgum of sodium and potas- 
sium was used, no apparent result was produced. 
Various other metals were experimented with, but 
decided effects were obtained only with the metals 
of the alkalis. One of Mr. Scott's discoveries is the 
fact that when metallic arsenic is mixed with gun- 
cotton, a blow of the hummer is sufficient to ignite it. 

AVENTURINE, — The composition of Venetian aven- 
turine or avanturine, a vitrified substance contain- 
ing specks of gold, so much used for brooches and 
other ornaments, remained for a long timo a secret, 
but two chemists, MM. Fremy and Clemandot, 
discovered a method of producing it. Their method 
was to fuse together and keep heated for twelve 
hours a mixture of three hundred parts of pounded 
glass, forty parts of protoxyde of copper, and eighty 
parts of oxyde of iron, and then to allow the mass 
to cool very gradually, and in this manner they ob- 
tained fine specimens of this artificial precious stone. 
F. Pelouse, another French chemist, has just com- 
municated another method to the Academy of 
Sciences; he takes 250 parts of fine sand, 100 parts 
of carbonate of soda, 50 of carbonate of lime, and 
40 parte of bichromate of potass. The glass or 
enamel thus obtained contains from six to seven per 
cent. of oxyde of chromium, of which about half is 
combined with the glass, while the rest remains free 
fn the form of those brilliant metallic specks which 

ive the peculiar character to the composition. The 

arisian lapidaries who have operated on this new 
material, give a very favourable account of it as 
likely to furnish an important material to the 
jeweller’s trade; it is eaid to be equal to the finest 
old Venetian aventurine, the metallic lustre of the 
enclosed specks being very brilliant, and the com- 
position so hard that it will readily ecratch and cut 
glaas, and, consequently, is susceptible of a very 

igh polish. 


REVIEW. 
Tables of Tangential Angles and Multiples, for setting 

out Curves from 5 to 200 radius. By ALEXANDER 

Brazevey, M. I. C. E. London: Lock woods. 

This is something new in the portable line suited 
for carrying in a strongly made waistcoat pocket, 
nicely got up and printed, but liable to get into 
confusion. This, however, is compensated for by 
the fact that the hands are set at Jiberty in using 
the theodolite, as the card can easily be placed 
thereon. The tangential tables, and their differences 
from 360°, are given for chords of the same denomi- 
mation as the radius; then, when the unit of radius 
is achain, the chords also are a chain in length, 
and so for other denominations, Curves of less than 
15 chains radius should be set out in half chain 
chords, for which the tangential angle for chain 
chords of double the radius must be used; but the 
chords of these amall radii are given for cases in 
which great expedition, and only approximate ac- 
curacy are required. On the whole, we are inclined 
to think that the pocket tables will become favourites 
in surveying, if thoy are not so already. 


GENERAL NOTES. 

Important MINERAL DISCOVERY IN YORKSHIRE, — 
A thorough investigation of the district between the 
village of Lofthouse and the Wernside Mountains, 
has just been made, the result being the discovery of 
encrinitie grey, black, and other marbles, which had 
been found in layers to the extent of upwards of 30 
feet in thickness, and covering an area of about 10 
square miles. They are within 2 fect of the surface, 
and so abundant and exposed are they that the rocky 
channel of the River Stean is entirely composed of 
marble. The river is choked with huge blocks of 
the material, and its precipitous marble sides, which 
are polished by the rushing winter floods, are filled 
with encrinitic and other fossils, which peer out in 
countless myriads along the solid marble faces of the 
cliffs which hedge in the river. The district is aleo 
rich in ordinary limestone, beautiful frecstone, lead 
ore, ironstone, and coal. 

Discovery oF OIL IN THR CLEVELAND HiLis.— 
In the Cleveland iron district large iron rovalties 
have recently, we understand, been leased by several 
enterprising capitalists, including Mr. George 
Elliott (of Honghton), Sir Charles Fox. Mr. Murray 
(contractor forthe Portsmouth fortifications) Mr. H. 
K. Spark, &c., who purpose erecting blast-furnaces 
upon the ironstone, as from calculations made by 
Mr. J. G. Beckton, engineer, Whitby, it 1s ascer- 
tained that pig-iron can be produced at 3s. per ton 
cheaper in this manner than by covering ironstone 
to meet coke and coal. A most important discovery 
has lately been patented by Mr. Beckton, which will 
render the Cleveland district still more celebrated. 
He proposes to extract oil (similar to the American 
petroleum) from the shales found above the ironstone. 
Some of these shales will yield 25 gallons of oil per 
ton, and the eW ean be produced at a cost not ex- 
ceeding 6d per gallen, Works are now erecting at 
Grosmont to work this valuable patent in connection 
with the blast-furnace of Messrs. Bagnall. — N. :c- 
castle Daily Chrouieie. 

‘THe bundred-thousandth part of a grain of gold 
may be seen with the naked eye. 

IN sandy soils, the greatest force of a pile engine 
will not drive a pile deeper than Loft. 

THE relation of the light of the .un to Sirius is as 
eleven or twelve million to oness 

AT the gold mines near Halifax, N. S., 1,200 
ounces of gold per month are taken out. 

Ir has been stated that potatoes placed in steam 
boilers will prevent inerustation. 


PATENT LIST. 


(From the Commissioners of Patents’ Journal.) 


LIST OF SPECIFICATIONS, & PUBLISHED DURING THE 
WEEK ENDING 28rH OCTOBER, 1860. 


3116. Furnaces for melting iron, &c., J. Ellis—1s. 

3117. Preparing the surface of parchinent, 8. W. Hooper 4d. 

3118. Decorticating or separating cotton ceed, R. A. Brooman—8d. 

3119. Panoramic apparatus, F. A. Chevather—1s, 

3120. Cylinders fur manufacturng pottery, G. Brown—4. 

3121. Closets and commodes, J. White — 1. 10. 

4122 Washing and drying wool, K., W. McNaught—1s, 

312. Looped fat rica, W. Cotton— 6s. 2d. 

3121. Portable bedstead, A. H. Robinson 4d. 

Sted. Driving straps or bands, M. J. Haines— 10d, 

3128. Looms, J. L. Norton, and W. Ainswoith—2s, 

3127. Poeumatic appmatus, J. G. Tongue—Sd, 

Sis. Railway rolling stock, &c., P. S. In- dd. 

4129. Manufacture of hats. F. COOK — 4. 

4130, N. ct ig mutes. B. Dobson, W. Slater, and R. Halliwell—Is 6d. 

BLL Heating and evaporating A. A. L. P. Cocl rane -d. 

3132. Firearms, A. H. Kenton—4d. 

3133. Stearn blower, W. Brockes - d. 

1131. Liquid meter. R. A. Brooman—l1s, Gl. 

312) Milla. F. trice—4d. 

3138. Elastic fabrics, H. L. Hall- I. 

SST. Street rails or trams, Z lasten al. 

3138. Lung, for railway and otuer carriages, &2, W. Howes, aud 
W. Burley —41 

3129. Stent evxines, H. Davey—4d. 

3140, Obtaining motive power, &c., W. A. Turner and T. T. Couzhin 


Plougha, €c., J. A. Hopkins and C. Culpin- d. 

Armour for ships and batteries, W. Tate- Ja. 2d. 

Atimoephertcal machine, E. C. M. Bonnier— 8d. 

Be evch-londing Sre-aring. E. Swinareki— dd. 

Water meters, C. W. 01 thru — Bd, 

Tapes or cocks, Ir J. Gays— 1, 

Composition for eating shipe, H. E. Melcillop—id. 

Furuacea, R. A. Brocnuo— Al. 

Lievatiug shot or shell. Str F. Blaekwood—4d. 

Recriag aud stowing Jib sails, J. Butcbart. H. Stroud, and 8. A. 
Morrison tod. 

Making wes, braids, cordings, and edgings, E. T. Hngehes--In. 2d 

Slide valves, &c., H. J. H. King. H. E Smith, aud J. B. Huowel]— 
Is. td. 

Apparatus forremovirg heavy bodies. D. Willer— fl. 

Box for velvets, braile, IIa da, 4e, W. J. Gg - dd. 

Pump. H. Drunenu, and P Laidet sen. 6d. 

Siyualling in railway trains, 8. F. lettre 4d. 

Textile fabrica, P. Canet, aud T. ILV An id. 

Fusten ine for bo. kN, CS, G. Lench- 10d. 

Fire- arins. T. A. Grist me- Nel. 

Treating sewage matters, H. Rird-—-Ad. 

Manure, S. P. A De Brocalde d'Eluzi—sd. 

Picker band for loors, W. Maynes—ael. 

Spinuibg, J. P. V. Lingoatera— led. 

Varnish far metals, H A. De Peiou, jun.—4d, 

Breech-londing flre- Aris, T. Weedward—Ia, 

Iron ridge, J. Wertw cod, Jun. — Ni. 

Hair-bru- hint apparatus C. E. Bryant and S Middleton — Al. 

Manufuture of bonnet aud cap fronta, rouches, &e., C. (J. Hill-- 
8% üd. 

Governors, M. Henry—t% 44. 


3111 

3112. 
314. 
“lid. 
2110. 
14 

3117. 
31. 
L. 
3130. 


3151. 
3152. 


$133, 
1154 
3155. 
3106 

1.7. 
108. 
15. 
3160 

31. 
3.62. 
Bled. 
SBA 
$185, 
1663. 
3107. 
4168. 


3109. 


3170. 
3171. 


3172. 


Aggregating coal-dust, F. Tolhausen—44. 

Hydraulic and other engines far obtaining motive power, &c., 
J. Ramsbottom aud T, Blak bura—la 
Signalling in railway tralus, &, J. W. C. 

Warren-—td. 
Working hydraulie presses, cranes, &c, L. R. Bodmer—id. 
Cattle waszous, W. Reid Is. 24d. 
Photographie apparatus, J. II. Johnson 8d. 
Looms, J. Hargresaves—l. 


Brewer and W. 


3173. 
1174. 
1175. 
3176. 


3177. Call and other bells, R. WIIson— Od. 
S178. Lamp feeders, H. Ealrmonds— tad, 
3179. Propetling vessels, J. Fether. ill and J. H. Fothergill—101. 
alo., Lighting firea, J. G. Aram —&l, 
4181. Pressing cotton, &c, C. G. Wilson—ls. 6d. 
3182. Governors, J. Byrne —1a. 
3183. Currercy, A. Almond. 
3184. Making aerated bread, R. I. Howard and J. Dauglish—Ils. 61. 
185. Retorts, erueib e, &. J. Giltespie —ls. 
Ii. Size for yarus, J. B. Edge and R. HIrd Iod. 
4187, Staples, T. P. Hawkons—4d. 
SISK, Manufacturing metallic nuts, G. Hzeltine— 1s. 
„en. Looms, E. Paeonet- 4, 
3190. Weaving borders on fabrics, W. E. Oedge— 1x. 10d. 
$191. Treating jute, &c., J. Paterson— lod, 
3192. Preserving wood, J. Bethell—4d. 
3193, Portable inkstands, &, J. F. Whecler—Gd. 
3194. Boots and ahes, T. Fagg and J. Fagy—ad. 
3195, Coke ovens, R. A. Brouisn—Ja, 
1 . Fire- arms and cartritges, R. A. Brooman—8d. 
17. Attixing armour plates, E. Saunders -d. 
3198. Autograph stamps, £c., The Hun. J. Hay, commonly called Lord 
John Hay— Ia. 6d. 
3199. Cotton gins, W. H. Maitland—8d. 
290, Power looms, F. Fielding — 4d. 
8201, Signalling tu railway corrlages, C. R. Bamber— 4d. 
no, Railway wheels, Bo benhy - ld. 
3203. Manufacture of chromates aud bicromates, B. Margulies and 
J. K. Leather— 4d. 
3204. Centrifuval drying machine, J. Rowberry —10d. 
3205, Stopping leaks iu boiler tubes, A. V. Newton Sd. 
$208. Opening the lids ofteapota, jugs. &., T. Robiuson—#l, 
a207. Coating metals, ©. Morewood id, 
3208, Suspending mine cages, C. H. Taylor gd. 
zm. Rotary and other brushes, J. H. Cheatle—4d. 
3210. Combing wool, Ke, T. Whitley, and J. Jowett— 28: 2d. 
211. Connector for balea, J. P. Rol, ertson— Sd. 
3212. Lamps fer railway carriages, J. Pirki o son—-4d. 
$213, Cuttiog pipes or bars of metal, J Wolstenholme—sd. 
$214, Coke ovens, II. Hickling, and C. I erde Ih. 
3215. Adtuinistering dunches and ioje tious, W E. Gedge—8d. 
3216. Flauging plates and strips of metal, G. Alton 1s. 19d, 
3217. Carving Rangel butler and other metal plates, G. Alton—10d, 
3218. Sisnalling on ratiway traita, W. Bottrouin—-—4d. 
319. Ferit sinall metathe articles, J. Dodge ld. 


17 20. Top onotebes ard runner for unbiellas, &c., H. Johnson —8d. 

. Perthe cement, J. Clowwer- +l. 

222. Coke ovens, J K. Brecon, and R. Dixon — lad. 

3. ANgueultural locomotive, A. P. Blanchet —4d. 

„ Pianoa, J. Bardles -d. 

Looped fabrics. J. Thornton, and W. Thornton —IOd. 

Treaning wap varns, W. II II- 4d, 

Signalling fn railway trains. W. II. Preece and A. Be lborough 
29 


— la. 


40 
sole, 


3277. 
3228. Cutting dovetall and mitre joints, R. H. Leese—ls. 6d. 


„% Specifications will he forwarded from the Commissioners of 
Pateut s Office, Suuthamupton-buiidings, Chancery Jane, by post on re- 
ceipt of the umount ef price and postage Sum exeseding 63 muat 
be remitted by Post-offiee Order, male payable at the Post-offlce, 5. 
High Holborn, or Mr. Bennet Woodcroft. her Majesty's Patent Office, 
Wecannot undertake to forward Specitications, or Boks advertised 
from the office of Tus Excuisn MECHANIC 
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LANCASHIRE SAFE AND LOCK 


WORKS, BOLTON, 
NOTE 
LOCKS, 


PUR THIR 


FIRE-PROGCE SAFES, &C. 


WITH SPECIAL MENTION OF THE 


“WEDGE PROOF FASTENINGS 


OF 


S. CHATWOOD. 


WEALE’S SYHIE S. 
Catalogue on Application. 
TREATISK ON GAS-. WORKS, and the 
Practice of Manufacturing and Distributive Coal Gas 
Fy SAMUEL HUGHES, C.E. 
Second edition, illustrated, revised by WIILIAX RIcAARpa, C. E., 
price A. 


VIRTUE BROTHERS and Co., Amen Corner, London. 


CREW CUTTER’S GUIDE, 


Price Ia. 6d, or stampa, 

Containing 115 Pages and nearly 2.000 Trains of Wheels, all different 
threade and pitches 

Tables for Jap making for Engineers, 4 to 6 Inchee, Gas Taps jin. to 
2 inches. Mr. Whitworth's thread and make, 

A lithograph slowing a new radius gear invented by the author 
of this work. 

May be had at James Martin, 19, Wilson - street, New Cross · road. 
De }ttord, Kent. 
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NEW WORKS PUSLISHED 


BY 
E. & F. N. “PON, 
16, BUCKLERSL URY. 


Just published, 8vo. clotb, price 18a, 
RACTICAL SPECIFICATIONS of WORKS 


executed in ARCIIITECTURE, ¢\ VIL and MECHANICAL 
KNGINEERING, and in ROAD-MAKIN«. and BEWERING : to which 
are added a Series of practically useful , ;reements and Reports. 
By JOHN BLENKARN, Civil En, ineer and Architect. 
London: E. and F. N. Spon, 16, Bucklersbury, 


Royal 32mo. roan, price 5a. 


A HANDBOOK FOR ARCHITECTURAL 
SURVEYORS, and Others Engaged in Building. 
By JOHN THOMAS HURST, C.K 


Cowrms, 

Pormuls useful in Designing Builders’ Tork, 

Tables of the Weights of Materials used in Building. 

Memoranda conuected with Builders’ k. 

Architectural Meusuration, 

Constants of Labour. 

Valuation of Property. 

Buiumary of the Practice in Dilapidations. 

Scale of Professional Charges, for Architects and Surveyors, with 
various useful Tables and Memoranda. 


London: E. and F. N. Spon, 16, Bucklersbury. 


Just published, elephant folio, cloth, price £2 2. 


ept also in Limp Binding at the same price (can be rolled up in * 
small compass without injury to the plates). 


RACTICAL ILLUSTRATIONS of LAND 

and MAHINE ENGINES, showing in Detail the Modern 

lmprevemenuta in High a Low Pressure, Surface Coudensation, 
Superheating, together with Land and Marine Boilers. 


By N. P. BURGH, Engineer. 
London: E. and F, N. Spon, 16, Bucklersbury. 


Royal 32mo, roan, 4, 6d., post free, 


ULES for DESIGNING, CONSTRUCTING, 
and EREOTING LAND and MARINE ENGINES and 


By N. P. BURGH, Engineer. 
London: E. and F N. Spon, 16. Bucklersbury. 


Eighth Edition, in royal Amo, roan, price de, 6d. post free, 


POCKET BOOK of USEFUL FORMULA 
and MEMORANDA, for Civil and Mechanical Engineers. By 
GULLDFORD L. MULESWORTH, Memb. Inst. G K. 


London: E. and F. N. Spon, 16, Bucklessbury 


Just published, on a Sheet, price ls., 


ELANY and OKE’S WAGE TABLES for 
lag, from a quattar 8 
FC ls, to 6. par 


day. 
London: E. and F. N. Spon. 16, Bucklersbury. 


Just published, royal 8vo., price 7s. 6d. 


[THE SEWING MACHINE: Its History, 
Construction, and Application, Translated from the German 
of Dr. HERZBERG, by UrFIBLD GREEN, Illustrated by Seven 
large folding P 

bree E. and F. N. Spon, 16, Bucklersbury. 


600 pages, crown 8vo., price 10s. 6d. 


prarervat MOTION. Its History during 


Three Centuries: with ample Descriptions and Illustrations. 
By HENRY DIRCKS, Civil Eugineer. 


London: K and F. N. 8pon, 16, Bucklersbury. 


Royal 8vo., cloth, Illustrated with 41 Plates, price 16s., 

PRACTICAL TREATISE on the SCIENCE 

f LAND and ENGINEERING SURVEYING, W MEY BULING, 

ESTIMATING QUANTITIES, &c., with a General ou of the 

several Instruments required for Surveying, Levelling, N 0 
By H. A MRK RET T. 

London: R. and F. N. Spon, 16, Buch ler aur 
Just Published, 455 4to,, half · vouud. Illustr.: ed y 84 Plates of 
Faruaces and Machinery, price Pad 


HE IRON MANUFACTURE of GREAT 
BRITAIN, Theoretically and Practically Cousidered ; including 
Descriptive Details of the Ures, Fuels, and Fluxes employed ; the 
Preliminary Operation of Calcination ; the Blast, Retini g. and 
Puddling Furnaces, Engines and Machinery, and the various Pro- 
cesses in Union, &c. By WILLIAM TRURAN. CBE.. formerly Bu- 
3 at the Dowlais [ron Works, under the late Sir John Guest, 
uently at the Herwaip and Forests Works, under Mr. 
8 ird Edltlou revised fi om the ct of the late Mr, 
Truran. By J. Arthur Pnillips, Author of A Manual of Metallurgy,” 
** Kecords of Mining,” &c., and W. H. 


London: K and F. N. Spon, 16, e 
Just Published, post Svo, cloth, 3 6d., 


M EMOIRS of the DISTINGUISHED MEN OF 
SCIENCE OF GREAT BRITAIN, LIVING A.D. 1807-8. By W. 
by Robert Hunt, F.R.S. 


Telford, Mylne, Jemop, 


WALKER, Jun, with an Introduction 
Second Edition, revised and e 
the lives of Watt, Bennie, 


Dultou, Cavendish, Sir Humphry „ Wollaston, Hatehett. Henry, 
Allen, Howard, Smith, the oar ate of "Bogtish geology ; propin 
inventor of the Spinning Mule; Cartwright, Tenaaut, Ronalds 
first to ly pass an electric telegraph message ha er 
distance ; Charles Earl Stanhope, Trevithick, Nasınyth, Miller. of 
Dalawinton, and Symington, the inventors and construetors of the 
first practical Steamboat; Professor Thomson, of Glasgow ; Trough- 
ton, Donkin, Congreve, Herschel, 3 Baily, bam 
Leslie, Playfair, Rutherford, Dolloud, Brown, the Botanist: Gilbert 
3 the Presidents of the Ruyal Society at that epoch of 

Capt. Kater, celebrated for hie pendalum experiments ; Dr 
Thomas oung, aud Jeuner. the benefactor ot ; Jas. Ivory, 
Dr. Priestly aud Cort, the father of the iron trade, 

ndon : E and F. N. Spon 16, Bucklersbury, 


THE ENGLISH MECHANIC. 


[NovemBer 10, 1865. 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, 


For Sale, and Ready for Delivery :— 


Height of 
Centres. 

G} Inches. 

7 99 

Ti 


Length of Bed. 
6 Feet. 
8 „. 
14 zs = S= 
8 j — 
12 „ = 
13 = 
16 5 
16 


Also a large Assortment of Single and Double Geared Drilling and Boring Machines; Planing,. 


Shaping, Slotting, Bolt Screwing, Punching, and Shearing Machines; Hydraulic Jacks, Screw Jacks, 


and other Tools. 


Apply to W. BLACKETT, Hope Iron Works, 106. Southwark Bridge Road. London. 


WEALE’S SERIES. 


Catalogue on Application. 


CRANES AND MACHINERY FOR RAISING 
HEAVY BODIES, the Art of Constructing, by 
J. Glynn. Is. 

STEAM ENGINE, by Dr. Lardner. Is. 

TUBULAR AND IRON GIRDER BRIDGES, 
by G. D. Dempsey. 1s. 

LIGHTHOUSES, their Construction and Illumi- 
nation, by Allan Stevenson. 3e. 

STEAM BOILERS, tbeir Construction and Man- 
agement, by R. Armstrong. ls. 6d. 

RAILWAYS, Construction, by Sir M. Stephen- 
son. Capital and Dividends, by E. D. Chatta- 
way. 28. 6d. 

CLOCK AND WATCH MAKING, and Church 
Clocks and Bells, by E. B. Denison. 38. 6d. 
STEAM AND LOCOMOTION, on the Principle 
of Connecting Scieuce with Practice, by J. 

Sewell. 2s. 

LOCOMOTIVE ENGINES, by G. D. Dempsey. 
1s. 6d. Illustrations, 4to. 4s. 6d. 

MECHANISM AND CONSTRUCTION OF 
MACHINES, by T. Baker ; and TOOLS AND 
MACHINES, by J. Nasmyth, with 220 Wood- 
cuts. 2a. 6d. 

MACHINERY, Construction and Working, by 
C. D. Abel. 18. 6d. Illustrations, 4to. 7s. 6d. 
STEAM ENGINE, Mathematical Theory of, by 

T, Baker. Is. 


London: VIRTUE BROTHERS & CO., 1, Amen Corner. 


JUST PUBLISHED, 
In Post 8ro., Cloth, with 17 Illustrations, 4s. post free 


THE SLIDE VALVE 
PRACTICALLY CONSIDERED. 
By N. P. BURGH, Engineer, 
London: E. and F. N. SPON, 16, Bucklersbury. 


ECOND-HAND CASES OF MATHEMA- 
TICAL INSTRUMENTS, Theodolites, Levels; Pentagraphs, Quad- 
ra. te, Sextants, Universal * ETN reumferentors, Prie- 
1 and Beam Com and Boxwood Scales. Laud Chains, 


City. Photugrap eras, 
. Lanterns, Slides, Dissolving View Apparatus, Micro 


and others. Instrumenta bought or exchanged. 
Catalugues forwarded on receipt of three stamps for each, 


W. SPBECHLLY, 
ENGINEER, MACHINIST, 


AND LATHE MAKER, 

No. 118, RAILWAY ARCH, VAUXHALL-WALE, 8. 
W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 


191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


JOSBPH 8TANLEY, 

(Late Foreman at David Hart'a,) 

ENGINEER AND BUILDERS’ PATTERN 
MAKER. 

88, FIELDGATE-STREET, WHITEOHAPEL-ROAD, R. 


Patterns designed and arranged from instruction according te 
requirement. 


JAMES LEWIS. 
(Late Lewis & Son), 

ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS, 
(Late of 6, Wych-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 
cut to Scale. 


NATIONAL BOILER INSURANCE 
COMPANY (LIMITED), 


27, LEADENHALL-8TREET, LONDON. 
JOHN SMITH & Co., 


ENGINEERS AND BUILER MAKERS, 
Bole London Agents. 


plied by this firm doueo he: Piit 
ve Months Free of Charge. 


T. E. TAYLOR. 
MODELLER OF NEW INVENTIONS, 


LATHE, TOOL MAKER, 
AND GENERAL MAOHINIS®, 
110, FETTER-LANE, FLEET-8TREET, LONDON, R.O. 
Patterns made to drawing. 


JHOLLOWAY’S OINTMENT AND PILLS.— 
EXPERIENCE BEFORE AUTHORITY.—For nearly the 
third of a century have these remedies stood in the format rank 
for overcoming nan sores, well ga, rashes, and all descriptions of 
skin diseases. t first the faculty denounced these medicamenta, but 
the experience or sufferers soon overthrow all interested opposi ion. 
Those whom Holloway’s medicines had cured told other tuvaiida the 
beuefit they had derived from their une; those in their turn tried them. 
found equally sati. results, aud thus are these Adu, i: able cura- 
tives used and prized throughout the babitahle globe. The Ui. tment 
has always been applied with the most marked succers in erysipelas 
varicose veius, swelled ankles, and uumderless other infirinitie by 
which thousands around us are sorely oppremed. 8 
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uw _VCOM}W?Ou_.anw«awarVV=—= 


JOINERS’ 


HALL BUILDINGS, 


UPFIELD GREEN, 
79, 


UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


MODEL WATCH — 


= 65, CHEAPSIDE R 


oa m. JO spurs TV 


7 LONDON | 
, aN 
GOLD FROM gILVER FROM 
5 GUINEAS, 3 GUINEAS, 


TUCK’S PATENT STEAM 
ysis ACKING 


DS 


. TERS pra "ELASTIC 
= PACKING AND METALLIC 
LININGS FOR STEAM-EN- 
GI NES, PUMPS, &c. 


ADY \NTAGRS.—A more perfect 
vacuum is obtained, Friction 
reduced, great 1 Sar. oil au, 
7AN tallow, and the Packing is gra 

XY dually and completely worn 

away without beeoming hard, 

Tnos 8 THe Necessity oF DRAWING THE OLD 
PACKING. 


J. H. TUCK & CO., %5, CANNON STREET. E.C. 


VULCANISED INDIA RUB: ER GUODS. 
VALVES, WASHERS, HOSE, MILL BANDS, &c 
J. H. TUCK and CO., 35, QANNON 1 E. C. 


—ͤ — — 


SU F FELL, MATHEMATICAL 
. INSTRUMENT MAKER, 11, BRI DGE- STREET, 
WESTMINSTER, begs to call atteution to his Improved 
Levels and Theodolites, as manufactured for Her 
Majesty's Government. The pocket sets of Instruments, 
from 16s. to 42s. ; Telescopes, 5 miles range, from 6s. 
10 miles ditto, 8s. Gd. and 10s. 6d. ; Boxwood scales, engine 
divided, 28. Gl.; T squares, Is. to 5s. ; Measuresand Rules 
of all nations. Post-oflice orders payable at Charing 
Cross branch. Lists of pricesforwarded on application. 


MITHS PATENT WIRK ROPE AND 
CABLE MACHINE, guaranteed to produce Four times the usual 
gupay of Work, of Superior Quality, at One-Third the Cost for 


REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN 
THE KINGDOM AND ON THE CONTINENT. 
Every description of Machipery and Repairs at Reasonable Prices. 


ARCHIBALD * 69, — street, er. — We 


—— 


To Eleotricians. 


GAS CARBON (not compressed) Cut in Plates 
or Blocks for Batteri 
Price Lists on application, with stamped envelope. 
25. 14 COVERED WIRE PRIMARY (Tested) per Ib..... 4. 
No. 35 SILK SECONDARY, . 


nag RE ORAE ent 3, Park-hill, Clapham, hirer: 


THE IMPRO IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stron for a given weight, 
more . e. go — Pong considerably less than any 
other g pec traps for Portable Engines, 
Price Lists free. ji 


Turner’s Patent Strap ard Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, t. C. Mr. H. FERRABEE, Agent. 


NVENTIONS PROTECTED BY 
„ or REGISTRATION, at fixed and arr 
moderate charges. The Inventors’ Manual free b 
1 on application. — Apply to Mr. BREWE late 
Barlow and Co.), 89, Chancery-lane, London, W. C. Es- 
tablished 21 years. 


„ TORS ASSISTED 
Lare ring, Carrying Out, and Disposigg of 
— cient onsa.—Apply to Mesars. B. BROWNE and CO., 
Foreign Patent Office, 49, King William-street, Londo don- 


phlet gratis, on Cost of Patents, may be had on application 


[NVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by, application to Mr. WILLIAM 
BROOKES ' 2 upwards of 25 years’ experience in such matters). 
reign Patent Agency, 62, Chaucory-lane, London, W.C. 


paren FOR IN oe S.— Full 
instructions may be obtained lying to Mr. W. 
T. 1 ‘gags of British and Foreign Patents, 8, Small 


6d. 
Od. 


RAPIDITY AND ECONOMY. 


derangement 


uch, will not rip. 


“ EXCELSIOR,” “ EXCELSIOR” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


S easy to operate, simple to learn, quiet in action, and not liable: 
It will TUCK, HEM, 


and sews from two ordin: iry reels, requires no re- winding, and the seam, if cut at every 
Price from £6 6s. 


WHIGHT AND MANN, 
MANUFACTORY— 


FELL, GATHER, GORD, QUILT, BRAIB, 


143, HOLBORN BARS, LONDON. 
GIPPING WORKS, IPSWICH. 
PRICE LISTS FREE. 


Grickmers s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 
A INDIA-RUBBER CORE FAGK ING 


PATENT WIRE GAUZE JOINT PACKING.. .. ls. tl. per lb. 
CRICKMER'S PATENT PACKING .. 2s. 3d. 


(HEMP).. . . 1s. 4d. per lb. 
Do. (COTTON) .. 2s: % 


Do De 
This Packing takes less Tallow to lubricate it than ab iy other, and bel: g a Pliable Metallic Surface requiring but little ears to 


keep it Steam tight. there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BAND3, HOSE PIPES. FIRE BUCKETS, VALVE3, WASHERS, &c., Kc. 
CAUTION.—Eovgineers, Millowners, aud othors are € 'autioned against Purchasing » Spurious Metallic Packing, purporting to be Crickmer’s. 


THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX 


KROSS 


AND CO. 


GRANGE ROAD, BERMONDSEY, or their Authorizod Agents. Price Lists upon application. 


l | a mi eee 0 
nt cae ‘a a | 


Hu 
al 
VA RESTELO INEN F tn i 
S hy | 


Wittmann 
Et FAT FE a 


H. WATTS, 


MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE 


KITCHEN 


RANGES, 
ENGINEER, 


AND 


HOT-WATER BATH 
APPARATUS ERECTOR, 


1, Water-street, 
NEW BRIDGE-STREET, 
BLACKFRIARS, E.C. 


Estimates sent, post-free, on applica- 
tion. 


No Fitter or Turner should be without a Straight-edge. 


The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND 


MACHINE IRONMONGER 


135, STEELHOUSE LANE, BIRMINGHAM. 


Clubs of Workmen supplied at reduced prices. 


No equal tool is sold under FOUR TIMES THE PRICE. 


SHANGE WHEELS FOR SCREW-CUTTING LATHES. 


OTICE TO INVENTORS.—Oftħce for 
à Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co, Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W. O. 


O CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Bont, and Ship Plates, 
Angle, Tee, Beain, Girder, and Dock [ron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Kopes; Permanent, Colliery, 
or Train Rails; Hoop Iron, Bar Iron, Nail Rods, wit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round. Sash, Tyre, and all de- 
scriptions of Fancy Irou; Bar Iron of all sizes: Wrought Iron 
Forgings, Castings, and Railway Material of every description. 


JOHN HORSLEY, 
Iron Agency Office, 
2, ST. ANN’S SQUARE, MANCHESTER. 


PLaNs, DLANS, ELEVATIONS, &c., Made, Copied, 


Traced, Reduced, or Entar in the — manner, at moderate 
char es, by Ji. GREENE, 63, Tae Stamford-street Blackfriars . 


HE LENOIR GAS ENGINE.—A number of 
these useful and economical engines to be seen in actual work 

in town and country. Being free from all g they can be used 
where steam power is totally inadmissible, xhibition, and every 
intormatiou supplied at 40, Cranbourn-street, Leicester-square, W.C. 


HE LONDON DRAWING ASSOCIA- 
TION for sup a cers Mechanical, 
Architectural, and a Drawing, Designs, Maps, 
Plans, Tracings, Wood 8 Electrotyping, 7. 
Duke-street, „Adelphi, London, Enclose stamp for pro- 
spe us. 


JOEN SHEPPARD, of 10, Marsden-square, 
Manchester, has adapted himself for the supply of 
ENGINE- CLEANING Ar at the following prices: hite at 
£32 per ton; grey. £25 per ton; coloured. £31 p" ton. Wadding 
Material, for wadding manufacturers, at equally 3 prices, in 
bleached, crimson, grey, and black. Liberal Gems shippers. 


O INVENTORS—GENERAL 
PATENT OFFICES.—L. de FONTAINEMOREAU, 


4, South-s Finsbury, London ; 19, Rue de la Fidelité, 
Paris ; * e des Minimes, Brussels. Provisional pro- 
tection, 47 7; to com — nt, £30; French patent, 


£8 10s.; Belgium, 42 10s poola” erat on pje nee 
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NEW AND ORIGINAL SCIENTIFIC WORK. 
New Preparing fer Press, and will Shertly be Published, Size Sixteen Quarto Pages, Illustrated, 


THE MIRROR OF SCIENCE: 


A Weekly Miscellany of Entertaining and Instructive Articles on Photography, Chemistry, Electricity, 
Astronomy, &c., &c. 


Price Twopence (Weekly). 


PUBLISHING OFFICE, 147, FLEET STREBT. 
COMMUNICATIONS TO THE EDITOR TO BE ADDRESSED TO 75, FLEwT-STREET. 
PATENT HOLLOW STEAM PACKING. 


HE, great and peculiar advantages of this | C= SR LLEWELLINS & JAMES, 
structed and applied that the prewure of the steam itself makes the . : 

TE _ BRASSFOUNDERS, i 
COPPERSMITHS, AND ENGINEERS, 


joint by entering the packing from the cylinder; thus the many 
ob qour to packing previoualy existing gre effectually removed. 
r 
 — BRISTOL. 
ole Makers of Clements’ `- ' 


ECONOMIC LUBRICATOR, 


P and Solid Tubing for Gas, Speaking Tubes. Diving Dresses, Gas 
FOR MARINE, LOCO’, AND FIXED STEAM-ENGINES. 


Raga, Air-proof Goods, or any description f Lndia-rubber articles 
Price list or circular, with full description of packing. to be had of 
1 8 we s 40 x 
7 VJ. (As supplied to the Admiralty, and many Engineering and 
| ies 


the only Manufacturers snd Patentees of Hollow Steam Packing. 
FOSTER and WILLIAMS, India-rubber 
Works, Cowner-street, City-road. 


W. JONES, 


DIE SINKER, 1 
EMBOSSER AND , ENVELOPE, MAKER. ay 
Tae ‘MACHINIST, 0 
PRESS AND BRASS LABEL MANUFACTURER, 
246, HIGH HOLBORN, 


Te ENGINEERS (Civil and Mechanical), 
lege Agents, Inventors, Architects, Buildera Iron 
Pounders, - 

Patterns for ome „ Models for Locomotive and other Engines, 
Ships, Carriages, R Perinanent Way. aud every description of 
Machinery W order, Templates, Working and Finished Draw- 
tgs, Tracings, &c., Models. and Plans for Triale.—New Inventions 
practically carried ‘out full ste or to any scale. Iron, Brass, and Mal- 
leableLron 3 R lied, by MACMORRAN A Co., 140, Salisbury- 
Court, PEC. Agents for L'oniors Patent Gas 
Bugina 


made to order 
Steamship Companies.) 


This Lubricator offers a perfect method of lubricating all the 
internal parts of the steam-engine, by the vaporisation of the 
lubricant, saving, at Jeast, half of the oil or tallow generally used, 
and lessening the wear and tear” consequent upon imperfect 
lubrication. 


Prospectuses and space papers for the City of London Working 
Classes Exhibition, and all iufurmation given. 


W. R. GIBSON, 


DRAUdHTSMAN AND ENGRAVER ON 
WOOD, LITHOGRAPHER, &c. 
EAST TEMPLE CHAMBERS, WHITE. 
FRIARS STREET, LONDON, E.C. 


W. H. PHAHCE, 


PRIOES, COMPLETE, WITH GUN-METAL FITTINGS :— 


2 Pints, 62a. 6d.; 3 Pints, 675. d.; 4 Pints 75s. 
BRIGHT dUN-MFTAL BODIES, EXTRA. 


aay See 


As they are fixed on the steam-pipe, the diameter of this should 
be given; and it should also be stated whether horizontal or 
vertical. 


LATHE AND TOOL MAKER, | so ________. 
77, GREAT SUFFOLK STREET, RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 
BOROUGH, S.E. Mr. H. H. MURDOCH having succeeded to the Base of h‘s late Father, which has been established upwards 

Lathes from 85s, upwards, ot Tariy Years, offers his professional services to inventors. A circular, containing ful! information respecting the 

us modes of securing prote tion for iuveut ons at home and abroad, ma has bal Gratis, by applying ‘personally 


HEEL, RACK, and SCREW CUTTING. or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LOND 
SPUR, BEVEL, RATCHET. WORM and INTERNAL 


WHEELS cut to any size or number of teeth; also racks of any E. BOURDON’S PATENT GAUGES.— GIFFARD’S INJECTORS. 


length or pitch. Dividing plates drilled or lined. Screws cut to any 


size or pitch. J. Wilkiuson, Engineer, St. George's Works, 83, St. 
— 3. L 1 Drawings and Prices on Application to 


. GAUGES, Surface Plates, Straight W. T. HENDRY, & Co., 73, Queen Srrezy, Loxpon. E. C. 


Edges, Scales of Le ayn and otber Instruments of Precision, of 


i.. Gonpinad-areet, orte et Manchest „ 
u. GA A. GARSIDE, 17 Coup vnd atreet. . MX VAUGHAN, Member of the Society of Arts, British, Foreiga, and Colonia! 
Roscoe's SEI SELF-ACTING LUBRICATORS Patent Agaat. 54, Chancery-iane, W.C 
‘FOR STEAM ENGINES. Transacts every description of business conn-ctud vith Letters Pateut for Inventions, Provisional protection, 6 te 
Testimonials and Prices Post free. 8 guineas. A Guide to Inventors” free by post. 


Apply to EDWIN H. NEWBY, 
31, CNR: P:IDB, and LEICESTER. 


The above Lubricators Her into 5 of steam previowto | SAMUEL. B ROTHERS, 


its passing through the valves 


WANED, Suits for all Occasions 
QUALIFIED PATTERN MAKER, who 38s. to 114s. 


can also Draw little. Age, 35. Wages, 36e. Permanent. 
JOSEPH BRIGGS, Ulverston, 


7 THE ARTIZAN.” 


ATENT OFFICE & DESIGNS REGISTRY, 
(Office of The Artizan ” for Scotland). 
W. R.M. THOMPSON & Co, W, Buchanan-strvet, Glasgow, 
Cunsulting Engineers and Patent Agents, 
in connection with 
WILLIAM SMITH. Feq.. C.E.. Director of the Artizan Patent Office, 
London, Proprietor and Editor of the “ Artizan,” a Monthly Record 


50, LUDGATE BILL. 
of Engineering and the Industrial Arta, TRANSACT ALL BUSINESS RE- 


LATING TO B itis AND FOREIGN PATENTS FOR Lsvextions, AND THE The new Book with 42 Engravings (36 being Portraits). illustrating the most 
F A „5 ee 5 1 fashionable attire. will be sent post free for six stamps, which sum is deducted from a purchase. 
POSSIBLE CHARGES. Provisional Protection, £8 8 Ordinary Charges 
fur Complete Patent, £42. i r 
All al information in r ce to Patenta 
personal application, or by letter, when an midre oi 425 Lowpox: Printed by Mappicx and Porras, 1° Crane-court, Fieet-street ; and Published for the Proprietor at the Office of the Nev 
velope is enclosed. agents’ Publishing Company, 147, Fleet-street. 
The Artizan" eupplied, and all business for it În Scotland may 


transacted at the above OMco, 20, Buchauau- street, Glas ow. Advertisements and Communications for the Edttor are requested to be sent to 162, FLEtT-8TEREET. 


Boys’ Suits 


1068s. to 25s. 


TRANSMISSION ABROAD: - 


reve THE 


ENGLISH MECHANIC: 


A Record of Mechanical Invention, Scientific and Industrial Progress, 
Building, Engineering, Manufactures, Arts, Ke. 


Vor. II.— No. 34.] FRIDAY, NOVEMBER 17, 1865. [Price ONE PENNY. 


Y$ SS x 


RK 
W N OY o- NY \ 


JAH 
—— — 


N 


, . 
ML , ty 
UA) bet VIS 
NOS VSG A 
Da ＋ 2 - * 
u in — 2 
2 


| 
if il 0 fi f | 
0 0 I 


i Á 


N my ||| 7 


ATER SW e N 
SQ LND NM L 
2 P 


EAN 
8 VOY 

YZ Vij SA, 

2 7 . 
N, 
S 


. 

MH | giii | 111 M 

ec l) 
N anit | Hit] 


Waa! 
IHIH 
TUT T HHEN 
iH . Hil 
YATIA 40 
Cy 1 HE 
, 
Hy e 
hie 


tify 
Ya a 
AQ 


,, 
IG X N N 


S 


AWN 
NN 
VOLE hi N N 
N NN 
m N Ñ 
NN N 
> N “A 
i AŞ 
~~) 


. JAA LISS 
MM pL fh ip 
Ws hi A 


na = 
. E ee Mt | zf ‘ * 
A i] 
i] Hi 
U 
Ful 
O —— 
m 


0 


i 
f 


Pannat 
W 


Ur N Bk 
' 7 
I = RK 


1 


d 


10 
An JIUNGE i 
AQ 


FIC 2 FIC. 3 


Ht 


0 
10 
II 


= 
= 
— 

— 


| 


| 
| 


| 
ji 


86 


THE ENGLISH MECHANIC, 


[Novemper 17, 1865. 


COMBINED OVAL AND ECCENTRICO 
CHUCK. 


In kindly forwarding the drawing of the excellent! 

contrived chuck, illustrated on the front paro vih 
is probably as good an arrangement asis now extant — 
ita author, Mr. Wm. Muir, of the Britannia Works, 
Manchester, says: —‘‘ Pressure of business has alone 
prevented me attending sooner to your request. This 
chuck is shown fixed on a Gin.-centre lathe head- 
stuck, part of which is shown in section, fig. 4. The 
several figures are marked with corresponding letters 
of reference. Fig. 1 is the front elevation, fig. 2 is 
the back view, fig. 3 is the plan or end view, and 
fig. 4 is the section through the centre f, g. A is the 
front plate of chuck carrying the tangent wheel, B 
the back plate screwed on the nose of the mandril, 
C is the oval ring fixed to the lathe headstock, e e 
the pallets fixed on the steel slides on the back of 
the front plate A. When it is required to use the 
chuck as an eccentric one remove the oval ring, and 
if to use as an oval chuck remove the screw D by 
taking out the small screws i i. Those acquainted 
with-the ordinary chuck will observe that any piece 
of work can be operated upon by either the oval or 
eccentric movements, We understand that this ar- 
rangement was a favourite with tho laté Mr. Holt- 
zapffel, and remains still in as great favour. Weare 
sure our readers are much obliged to Mr. Muir for 
his kindness, and for ourselves we shall be glad to 
hear as “effectually ” from him again. What the 
cost of thia arrangement is we do not know, but not 
less than £10 we fancy would purchase it new. 


ANSWERS TO CORRESPONDENTS 


ENGRAVER.—The amount of premium will vary from £20 to 
#150, according to the stan ling of the employer. A good 
workman will earn from 53s. to £3 per weck. i 

‘Hexo.—Received ; your ideas are exceedingly good, but 
there are already many in the same field 

T. F. R.—Write to Mr Bennet Woodcroft. office of the 
Com nissioners of Patents, Southam ptou-buildiogs, Chan- 
cery-lane. 

Joun W. Hrurunkyvs.— Perhaps in a future number. 

Tres. Burrerworrit. -The omission was uuavoidable; you 
will see the list is again inserted as usual. 

H. Boycr.—Cousult a gunsmith. We cannot possibly 
jadge without seeing the gun. Your publisher ought to 
procure the title-page and index for you; he can obtain 
them in any number from his wholesale ngeut. 

JAMES BYRNE.— Received. 

GO. STANILAND,—Search back, the question has been often 
answered. 

AAT E. — They are published in the Social Science Review, 
Whitefriars-strect We have received numerous applica- 
tlon for the memoir, 

G. J. P.—We cannot undertake to engrave the requisite 
diagrams, 

J. PRVYOR.—See the article on Telescopes in last number. 

PABADOX — Will be attended to. 

.LioxeL Buck.—We have no space to answer so many 
questions as you put to us. 

W. B. BRAMWALI..— Tnanks for your kind letter; some of 
the arguments you urge are perhaps correct ones, but you 
must bear in mind that according to our sub-title we are 
bound to give space to other subjects than practical en- 
gineering. 

Inconyma.—Search through the back number, the question 
has been repeatedly answered. 

Daust. —Your first question has been very recently 
answered in this journal; for the work you want try Spon, 
publisher, Bucklersbury. 

Maurice CLirForRD —The price will depend upon the size 
and quality. A small advertisement in apy of the 
scientific papers will bring you lots of offers from which 
to take your choice. 

Ax AMATEUR. — We cannot spare the space for the illustra- 
tions, but you will find them in some of the cheap works 
published by S. O. Beeton. 

HENRY Mortoy,—a<All that you require would occupy many 
of our pages and need many engravings ; why not obtain 
the wors written on the subject from spon, Weale, and 
other booksellers, Sec advertisement pages. 

Epwarp Leg.—We are of opinion that mo: t of the valuable 
suggestions in your letter will shortly be carried out. 

‘CHARLES MortToN,— Received. 

T B. MRRIT.— Fret saw, next week. . 

VeLociPeDE.— James Hearn, of North-street, Manchester- 
square, is willing to assist any one in making a velocipede 
haviug Just succeeded in periecting one to his satisfac- 
tion. bj 

Wu Taytor —We know of no such society. 

J. 8.— Write azain, 

James W. i{xesox.—Writeto Mezsrs, Holtzapffel, 127, Long 
acre, 

MaGnetism.—Explain yourself more clearly. 


Z. Y. X. Search back. you will fiud the process fully de- 


scibed in a recent num er. 

Country BCILDER.— We know of no other way than con- 
sulting the advertisement pages of the trade journals, and 
acting with caution 

C. B —Thanks ; attended to. 


„We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 
answer, * A Subscricer” is nosignature—we have them 


é 


by the thousand; the same with * Well. Wisher.“ Ac. If 
they don't like to see theirown names paraded, use those 
of an ancient or any other man. 

Several letters remain over till next week for answer. 

Letrers applying for information to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and manuscripts, as the Editor cannot undir- 
tauke to return such as may be rejected. 


NOTICE TO ADVERTISERS. 
ADVeerisers in this journal are respectfully 
that the Collector from the office, 162, Flect-street, will call 
upon them for a settlement of the amounts due for the in- 
sertion of advertisements, The Collector will in every in- 
stance hand in a printed receipt for the sum paid to him. 


informed | £1 6s. to EI 88., now they get £2 16s. 


nati is alarge city, making excellent progress, it 
probably admits of being luoked upon as giving the 
average of the country. As a rule, the advance of 
wages in private employ has been 100 per cent., but 
much less in public and company service. Machinists, 
who earned from £1 lbs. to £2 88. in 1860, now earn 
from £3 4s. to 44. The rate for locksmiths has 
advanced from £1 16s. in 1860, to £3, and £3 12s,; 
whilst painters who got £1 1s. in 1860, now get on 
an average £448. Tailors used to make coats at 
They made 
vests and trowsers at 7s., and now get 138. 6d. 
Cigar makers, in 1800, got from 18s. to £1 4s. per 
1,000; now they have £2 16s. Bricklayers, who 


Advertisers are particularly cautioned against paying | got 8s. to 10s. per day, previous to hostilities, now 


money without receiving the printed receipt, 
An Advertisement Cauvasser named BurpER has no au- 


get 18s. to £1. 
get 12s. to 16s. 


Carpenters, who got 78. to 83., now 
The wages of plasterers have ad- 


thority from the Proprietor of the “ English Mechanic” to | vanced from 5s. or 6s. to 12s; and of hod - carriere, 


collect money from Advertisers or others. 


THE ENGLISH MECHANIC! 
Just Ready, and now Publishing, the 
FIRST VOLUME 


f 
THE ENGLISH MECHANIC 


A Record of Mechanical Invention, Scientific, and 
Industrial Progress. 


UPWARDS OF ONE HUNDRED 
ILLUSTRATIONS. 


Handsomely bound, only 4s. Gd,; post free, 5s, 


GEORGE MADDICK, 162, FLEET-STREET, LONDON, 
and all Booksellers. 


THE ENGLISH MECHABIC. 
Every Tuesday, One Penny. Monthly Parts, 5d. 
Now Publishing, complete, the First Volume. 
+° Title Page and Index, One Penny. Cases for 
binding, One Shilling and Sixpence. 

It is solicited that all back Numbers be ordered at 
once. 

All the early Numbers have been reprinted. It 
is therefore necessary that sets be made up at once, 
as there will be no further reprints owing to the 
great expense they entail. 

162, FLEET-STREET, LONDON, and all Booksellers. 


TO ADVERTISERS AND CORBES- 
PONDENTS. 


„ In future all Advertisements and Communice-. 
tions for the Editor to be sent te 
162, FLEET-STREET. 


OUR MONTHLY PARTS. 
Part 7 of Tue ENGLISH Meronanio, in coloured 
wrapper, is now ready. 
Price 5d. only! Post free, 7d. 
All back Nos. have been reprinted, and can be had 
direct from our Office, or through any bookseller. 


1 ADVERTISERS. 


As the Exarisa MronAxic addresses itself to the l st 
and most intelligent portion of the community, and is 
the only Paper of the kind established, it offers unusual 
advantages as an advertising medium. 


SCALE FOR ADVERTISEMENTS: 


2s. d. 
Five Lines. cue aie m œ. 0 38 0 
Every additional Line (Nine Words)... 0 0 6 
Who (>) Page eee eee oce soe X] 8 8 0 
Half Page 6 00 eee ese eee eve 4 4 0 
One column ..e ees wae ss „ 3 0 0 


Post-Office Orders to be made payable to Gronesz Map 
DICK, Fleet Street Branch. 


All Advertisements should be sent to us not later 
than Friday. 
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WAGES AND PRICES IN NORTH 
AMERICA. 


T is a difficult matter to get at the true state of 
the case, as regarda the working man in the 
States—the details vouchsafed being extremely few, 
and the dates of their delivery far between; but we 
have been favoured with a list from Cincinnati, 
which seems to be a carefully prepared comparison 
of wages and prices in that city in 1560, and at the 
present time. From personal acquaintance we can 
speak to the truth of much of it. Now, as Cincin- 


from 4s. or 5s. to 12s. Gunsmiths now earn £312s. 
to £4 per week, though in 1860 the best of them 
only received £1 16s. to 42 88 B.okbinders have 
also risen in value; women who got 148. to 16. 
per week in 1860, now get £1 8s. to 41 128. Men's 
wages, which were from £1 16s. to £2 8s., have 
risen as high as £3 to £4. The wages of boot- 
makers have risen fully 75to 100 percent. The wages 
of blacksmiths, boiler-makers, and street-pavere, 
have advanced 100 per cent. Clerks and teachers 
have only advanced from 25 to 50 per cent. 

Turning to prices—rents in Cincinnati have 
doubled. Groceries, provisions, and liquors, have 
advanced more than other articles of necessity—in 
sume items to thrice the price they were in 1860! 
If these prices are inflated their fall must bring 
down wages: so that things may be said to be on 
the average, much as they were. 


THE BISCUIT MANUFACTURE. 


"TTO the general reader it may have appeared that 
hand- labour only is utilised in the manufacture of 
the Biscuits, of every-day life. But when it is 
considered how many thousand tons of these products 
are every year consumed, and at how low a rate of 
remuneration, it is evident that machinery alone can 
accomplish the task. It would be invidious on our 
part to mention any particular firm as especially en- 
gaged in this department of industrial commerce; 
but it may be taken for granted that mechanical con- 
trivances are here largely introduced, on every hand. 
All the appurtenances of extensive trade, in such es- 

i are visible externally and internally, 
and the realities do not full short of a worthy and 
honourable comparison. There are cranes and wind- 
lass, labour-saving contrivances in abundance, hoists, 
lofts, bake-houses, &c. The flour is deposited by 
steam, sifted by steam, and the sugar is mixed and 
pulverised by the same indefatigable agent. 

The mixers are in a high loft, and are of cylindrical 
shape, standing on stroug and unshaking supports 
of solid iron. In the centre of the cylinder, 
running through from side to side, is a rod of iron, 
armed with huge knives, and as the revolutions occur, 
these knives chop and cut, and incorporate the dough 
thoroughly. They appear something dreadful in 
their revolutionary garb of sharp antagonism. From 
the floor above, to the centres of these mixers, the 
dough with water is conveyed; and so the mixing 
is made complete, effectual, and interminable. When 
in proper condition, this dough is conveyed similarly 
to the floor below, where are the bakehouses. The 
mixing pans are of metal, revolving on pivots, and a 
moveable roller connected therewith completes the 
triturating and incorporating processes. 

The Cutting and Stamping Apparatus.—This ma- 
chine receives the dough, in the form of a finely-laid 
sheet, on to a metal table, which table is made to 
move slowly underneath a roller, that Ievels the 
dough-sheet to the requisite thickness. The sheets 
of dough are then passed over a cylinder and stamped, 
the sliding plane or frame taking them into aud 
through the oven at a sufficiently slow rate to alluw 
of proper baking on their passage. Here the part of 
the frame on which the last row of buscuits lay 
is hinged, and thus they are allowed to tip up and 
drop otf into shallow drawers with grated bottoms, 
for the purposes of cooling. The stamping of the 
huge dough sheets must be done very evenly, or ou 
one side of the sheet there will be cutout imperfectly 
sized biscuits, andon the other side along fringe of 
dough will remain to be anew worked up. The tem- 
perature of the oven must also be looked to, or 
economy of speed will be sacriticed—for the moving 
plane on which the stämped ehects are placed being 
always on the journey through the oven trom front tu 
Lack, too little heat there will necessitate a slower 
journey, and too much the baking aud burning of 
the product. 
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The cracknel-making apparatus is a round boiler, 
full of hot water, into which the stamped dough 
cakes are thrown, whence they are removed to the 
baking pans, thence to the ovens, coming out subse- 
quently in their characteristic form. 

We are favourable to the introduction of machinery 
in these hand-making processes, on account of the 
cleanliness thereby secured, and the accuracy there- 
in demanded. The human bands, in the biscuit 
manufacture, have very little to do except to attend 
to the machinery. The dough is made, mixed, 
spread out, stamped, passed through in the oven, in 
shape, nicely browned and baked, delivered at the 
back of the apparatus in fit eatable condition, with 
a speed and accuracy most surprising. The quality 
is also as superior as the appearance. 


THE SILVERED GLASS PROCESS, 


E are not about to divulge trade secrets, but 
merely to narrate what may be interesting tO 
the uninitiated, and to the general reader. 

The apparatus necessary in the silvering-glass 
process are, first, a beautifully level slab of iron, or 
steel, placed over a huge oven, heated by gas or in 
other suitable way, and supplied with all the means 
for gradual cooling. Now, suppose, we need to 
silver over a flat surface of plate glars; we shall 
cleanse it well with filtered water and a chemical 
solution, and then place it on the heated iron slab, 
before referred to. 

A solution of nitrate of silver (in colour as pure 
water), in combination wlth a reducing agent, of 
which the character and composition are secrets, is 
now poured carefully and evenly over the surface of 
each sheet of glass—as a photographist disposes of 
bis developing and eensitizing solutions, while the 
attendants watch the effect of the heated slabs. 
Soon the nitrate of silver, acted on by the reducing 
chemicals through the medium of heat, begins to 
deposit itself slowly and evenly on the eurfacef of 
the glass sheets; and when these are covered with a 
coppery hue (this being the then appearance as they 
lie on the iron elab), they are poised up on one end, 
rubbed down gently with a kind of rag brush, note 
being taken of all defects in the deposttion of the 
silver—for there are sure to be some after the laying 
on of only one solution—and then lifted off the slab 
to be dried. These handliugs require much care; 
for the sheets, although of great thickness, frequently 
fiy in all directions from no apparent cause, and con- 
siderable loss of profit is the result. When dried, the 
plates are treated to a repetition of the silvering and 
other processes, and are then worthy the critical ex- 
amination of the most fastidious. The undimmed 
splendour of the glass is perfect; its eilvery hue not 
to he approached by any other reflecting medium. 

But glass is a little more difficult and expensive in 
its mode of operation, as moulds have to be made to 
suit the needed curve. The glass-eheet must be 
well and evenly supported in every part, or it is 
liable to fly in a moment, and grest expense is often 
caused by such contingencies. So, in the curved 
products, the solution is more difficult in the Jaying 
on, and the expense is greater, but the effect is ex- 
quisite. The silvered-glaes is backed up by a kind 
of red paint, that will not wash off or wear away, 
and its production is a great secret in the trade. To 
resist damp and wet in the“ backing-up” is a sine 
qua non in this manufacture. 

This glass-silvering, ae is apparent, may be largely 
and mort advantageously used for decorative pur- 
pores. In these days of ccmpetitive industry, it is 
no elight advantage to have a mode of adornment 
elegant and not too expensive; and our building“ 
friends may perhaps devise way for the use of silvered 
glass at present unknown to fame. Already it darts 
light upon our darknese, multiplies our illuminative 
power, seemingly extends the confined area of modern 
shop-erections ; and may perhaps in the future be as 
largely used for exterior elaboration. It is a process 
that may not even yet be perfect. 


REVIEW. 

The Slida Valre Practically Considered. By N. P. 
Brendan, Engineer. London: Spon, Bucklers- 
bury. 

This is a book which, from the examination we 
have bestowed on it, we consider it would be well 
were it in the possession of those who have to 
design and fit engines; for of all the details of an 
engine that of the slide valve is the mos t important. 
Its defective action impedes the progrers of the 
whole; hence the necessity to producers. of having 
a handy reliable work at hand such as this ia The 
Look, says Mr. Burgh, is intended to enable the 
student and interested observer, to clearly under- 
stand the use ard action of the detail in question. 
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The rules relating to the equilibrium slide valves, 
have, he states, been carefully digested, and judging 
from what we have seen, the statement is perfectly 
correct. The following recommendations we will- 
ingly endorse :—‘* The delineation of the eccentric 
circle should be well studied, it being remembered 
that from it the sl:de is proportioned. The angles 
assumed by the cranks at given grades of expansion 
are too often disregarded by the pupil and young 
enginecr. It is not usually appreciated that the 
arc paseed through, determines the lap of the valve. 
In no case whatever should a valve be designed 
without first considering the direction of the crank 
pin, andthe amount of expansion required. The 
proportion of lap to width of opening or port can 
only be obtained by the means alluded to. Thelcad 
of the slide valve hie been duly considered. The 
author would impress that the true versed sine and 
radius of the arc of supply steam can only be ct- 
tained, by noticing the kad.” The time for supply, 
expansion, exhaustion, and compression has been 
fully explained, so thatits value and defects will be 
appareut. The delineation of the crank axle has 
met with due attention, and will be found of utility 
in proving the actual consumption of the steam at 
each stroke of the piston. Furthermore, it may be 
stated that Mr. Burgh has carefully avoided theoriz- 
ing on bis subject; all his remarks have been de- 
duced from practical demonstratic ne—assumptions 
have not been admitted—therefore the data will be 
found exact. There is a handy excellent index ap- 
pended, which will be found of great assistance by 
the reader end student. The illustrations are boldly 
executed, and quite sufficient for their purpose. 
By the way, there is a chapter—not by any 
means the least in importance—of ‘‘ General Ob- 
servations,” which will be found very suggestive 
and handy by many. We regret much that we have 
not room to spare for a more extended review, 
illustrated from the examples given by Mr. Burgh. 


SWEDENBORG.—No. IV. 
(Concluded from page 79.) 
ConcERNING the translatory motion ef the stars 
along the Milky Way, noconjecture had been formed 
anterior to the publication of Swedenborg’s theory. 


In his statement, our author says :—'' The common 
axis of the sphere or sidereal heaven seems to be 
the galaxy where we perceive the largest con- 
geries of stars... The solar or stellar eystems 
afterwards proceed from the axie, and inflect them- 
relves in different directions; but that, never- 
theless, all have reference to that axis. . the 
largest congeries is the Milky Way. . . . here lies 
the chain and magnetic course of the whole of our 
sidereal heaven.” This part of my subject may fitly 
be closed with the following extracts from the 
Principia,“ which have been amply *‘facted ” by 
the joint labours of the two Herechels and Lord 
Rosse :—‘‘ That one vortex, with its votive centre, 
constitute. . . one mundane system; that several 
vortices, with their centres, form together a certain 
sphere; that a sphere, consisting of many vortices 
of the same kind, has its own proper figure. . . . That 
the whole visible siderea) heaven is one large sphere, 
and that its suns or stars, together with their ver- 
ticer, are paits of a sphere connected one with the 
other, in the manner we bave mentioned. . That 
there may be innumerable spheres or sidereal heavens 
in the finite universe; that the whole visible sidereal 
heaven is, perhaps, but a point in respect to the 
universe. The sidereal heaven, stupendous as it is, 
forms, perhaps, but a single sphere, of which one 
solur vortex constitutes only a part. Perhaps there 
may be innumerable other spheres, and innumerable 
other heavens similar to those we behold: so many, 
indeed, and so mighty, that our own may be re- 
spectively only a point To me, there is something 
very grand in these few last lines. 

Some eleven or twelve years since, the work by 
Reichenbach, entitled Physico- Physiological Re- 
rearcheson the Dynamics of Magnetiem, Electricity, 
&c.,“ created quite a sensation. In that work we 
are presented with many engravings, showing the 
actual flame which goes forth from the ends of mag- 
neta, and from all sides of them, also from the human 
hand, body, &e. Reichenbach discovered these 
flames by partially clairvoyant subjects, when sbut 
up in a daik room. The flames proceeding from the 
poles of a large horse-sboe magnet, capable of sup- 
porting 90lbs., were described as about eight inches 
in length, mingling with irridescent colours, flick- 
ering and waving, yielding when blown upon, &c. 
Various experiments with otber bodies are also here 
detailed, and tie force which enveloped these flames 
is called the ‘‘ odyllic” force. To say the least, it is 
interesting to obsei ve in Swedenborg's Principia” 


precisely similar drawings, illustrating the eame 
sphere around magnets aud around iron. Reichen- 
bach demonstrated the existence of these spheres as 
magnetic fame and light, by means of his patients or 
subjects, Swedenborg has similar drawinge, illus- 
trating precisely the same thing, all but the flame; 
and as the spheres include the flame, though not 
seen, the coincidence is interesting. Space there is 
not for any of the drawings, but a few of our author's 
remarks may be quoted. By reason, he saye, 
“of the connection between the vorticles which 
extend from one pole to another, and of the forma- 
tion of the sphere, there exist poles, one on each 
side of the magnet: there exist, in like manner, 
polar axes extending in the sphere to a distance from 
the magnet; and these axes do not receive their de- 
termination from the magnet, but from the sphere 
and its figure. That not the magnet, but the sphere, 
forms the polar axis on each side, is evident from 
this circumstance—that the polar plane passesthrough 
the magnet from one side to the other, as in [figure] 
where the whole [of one] side is polar, as is also the 
opposite side, and the elements of the effluvia travel 
within the maes rectilinearly ... . according to the 
interior texture. Hence the polar axis cannot have 
any fixed place in the magnet, but the place and 
situation of the poles are owing entirely to the 
ephere, which is compelled to encircle the magnet 
according to the figure of the latter. By the 
application of two or more magnetic spheres, the 
figure of each is immediately changed: trum two or 
more arises one that is larger; and the whole of the 
distance between the spheres becomes an axis.” (A 
comparison here with Reichenbach is curiously in- 
teresting.) The sphere of the effluvia around 
now extends itself toa considerable distance, so that 
the vorticles or gyrations of effluvia emit themselves 
like radii on every side, and dispose the magnetic 
element itself into the same situation, whence the 
magnetic element regards the iron as its pole or 
centre from which the vorticles issue in a Jong series. 
Not only does a tide of effuvia perpetually emanate 
from the iron, but it also constipates and surrounus 
its surface a circumstance so evident, and from eo 
many phenomena arising from the conjunction of the 
magnet with magnetic needles, as to be placed 
beyond a doubt.” 

n 1734, in his forty-sixth year, our autbor pub- 
lished bis Philesophy of the Infinite, or Outlines 
of a Philosophical Argument on the Infinite, and 
the Final Cause of Creation; and on the Inter 
course between the Soul and the Body.” This and 
the Principia” gave Swedenborg an European re- 
putation, and his correspondence was eagerly sought 
after by euch learned men as Wolff. Flamstead, 
Delahire, Varignon, Lavater, &c., and in December 
of 1834, the Imperial Academy of Sciences at Peterse- 
burg appointed him a corresponding member. At 
this time he was a diligent student of Wolff's 
philosophy; and whoever compares the writings of 
the two, will find an immeasurable superiority in 
those of our author. 

From 1734 to 1736 he remained at home, and 
during this interval he conceived the project of bis 
great physiological works. In the latter year be 
obtained leave to travel, to gather matter for their 
completion, and went through Denmark, Hanover, 
Holland, visiting Antwerp, Brussels, Rotterdam, 
&c , and in 1738 arrived in Paris. As a character- 
ietic of our author. the following is valuable, taken 
from his note-book, wherein it was entered during 
hie sojourn in Paris :—‘‘ My walk [in the gardens 
of the Tuileries] was exceedingly pleasant to-day ; 
I was meditating on the forme of the particles in the 
atmosphere.” Leaving Paris in 1739, lſe crossed the 
Alps into Italy — passing through Turin, Venice, 
Verona, Mantua, Milan, Genoa, Florence, Pisa, and 
entering Rome in the fall of the year. It is stated 
that, while at Rome, he putlished two dissertations 
on the nervous fibre and the nervous fluid, one on 
intermittent fever, and several others; and there is 
no doubt but that previous to these he had finished 
his Economy of the Animal Kingdom,” published 
at Amsterdam in 1740-41. This work is in three 
parts the first on the blood, blood- versele, and heart, 
with an introduction to rational psychology ; the 
second on the animation of the brain synchronous 
with the respiration of the lungs, on tbe cortical 
substance of the brein and the human soul; the 
third treats principally of the human fibres, and 
expounds the various manner in which the beams 
and timbers of the body are laid, especially the con- 
struction of the frame—somewhat as the ‘‘ Prin- 
cipia” unfolds the elementary construction of the 
universe. It also considers the different kinds of 
fibres, the form of their fluxion, and the doctrine of 
forms generally; and lastly, in a masterly manner, 
the diseases of the fibres. In the weightiness of ita 
truths, in sustained order of exposition, in felicity 


88 


of phrase, and in finish and completeness, it is not 
surpassed by any scientific work that the author 
published. It is utterly impossible to devote space 
to an analysis of this great book, but room can be 
made for an extract from a critique in The Forceps,” 
-a London 5 well known some twenty years 
ago: — This is the most remarkable theory of the 
human body that bas ever fallen into our hands, and 
by Emmanuel Swedenborg, too!—a man whom we 

had always been taught to regard as either a fool, a 
' madman, or an impostor, or, perhaps, an undefinable 
compound of all the three. Wonders, it seems, 

never will cease, and, therefore, it were better hence- 

forth to look out for them, and accept them whenever 
they present themselves, and makethem into ordinary 
things in that way. For thereby we may be saved 
from making wonderful asses of ourselves and our 
craft, for enlightened posterity to laugh at. What 
has the world been doing for the past century, to let 
this great system slumber on the shelf? . . It is 
clear that it yet knows nothing of its greatest men. 

. . Swedenborg's doctrine is altogether the widest 

‘thing of the kind which medical literature affords, 
and cast into an artistic shape of consummate beauty. 
The book is a perfect mine of principles, far exceeding 
in intellectual wealth, and surpassing in elevation, 
the finest efforts of Lord Bacon's genius.” The 
Praise is every whit deserved. 

Then we have treatises following, on the brain, 
en generation, on the ear and hearing, on the human 
mind, and on common salt. I would add, just asa 
fill in, that in 1852, the 5 Academy at Stock- 
“holm had its annual medal struck in memory of 
Swedenborg, the eulogium on whom was delivered 
‘by the President, General Akrell. 

Here, it appears, must close my review of Swe- 
denborg as a man of Science ; into the realm of 
theology I may not enter, though I doubt not many 
of my readers will feel disposed to learn what 80 
great a man has to say on what is rightly considered 
in our day a most important matter. Should any 
feel so disposed, I, standing at the portal now, may 
assure them that what lies bekind the veil is greater 
than that laid open in these pages. Respecting 
his work as a man of science, it is proper to add 
that he was not so much a collector as he was a 
systematizer of facts, and a discoverer of their hidden 
causes. ‘‘ Many,” says he, ‘stubbornly refuse to 
stir a single step beyond visible phenomena for the 
sake of the truth; and others prefer to drown their 
ideas in the ocult at the very outset. To these two 
classes our demonstration may not be acceptable. 
For, in regard to the former, it asserts that the truth 
is to be sought for beyond the range of the eye; and 
in regard to the latter, that in all the nature of 
things there is nothing but is either already the 
subject of demonstration, or capable of becoming so.” 

From the time at which we have left him, until 
his death in Great Bath-street, Coldbath-square, 
London, on the 29th March, 1772, he was almost 
solely engaged in his theological works, by which, 
at the present day, he is best known. He occa- 
‘sionally travelled about ere his body found final 
rest in the Swedish churchyard, Ratcliff-highway. 
In person Swedenborg was about 5 feet 9 inches 
high, rather thin, and of a brown complexion. His 
countenance always bore a cheerful smile, which 
added a charm to its expressiveness, and his gencral 
appearance was dignified aud venerable. I will 
conclude by quoting the words of the Rev. O. 
Prescott Hiller: — As he becomes more known, 
pad and admiration take the place of neglect 
and contempt; the earnest searchers for truth wonder 
that they had not been directed to this light before, 
and the intellectual and the learned are astonished 
that they had passed by a thinker and writer who 
far excells them in intellect and learning.” 

1 may add that my authorities are a life“ by 

Rich, unfortunately out of print now, one published 
901 Clapp, of Boston. U.S., in 1854; Whyte's 
“life” (Pitman, Paternester- row), but princi ally 
the works themselves, to be had from Mr. A vey. 
Bloomsbury- street, for whose kindness, and for the 
portrait which accompanied No. 1, I have to return 
my thanke. The works themselves, all things con- 
sidered, are publiehed at a very low price. Biief 
and disconnected as this compilation has, almost of 
necessity, been, I trust it may have done something 
‘towards creating an interest in the writings of Em- 
manuel Swedenborg. E. C. 


` THE produce of the New Almaden mines for the 
last ten years bas averaged about 2,500 flasks of 
761b. each of mercury por month. 

THE total value of the minerals obtained during 


1864 was £31,603,047, the value of the metals pro- 
duced being 416, 281, 809. 
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THE ENGLISH MECHANIC. 


LETTERS TO THE EDITCE 


[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


MUCH WORK AND LITTLE PAY. 

Sir,—In a commercial point of view the electric tele- 
graph is undoubtedly the greatest blessing of the age. 

I have noticed when the wires of all the companies, owing 
to some severe gale, have Leen entirely useless between 
Liverpool and London, that the confusion and excitement 
amony the commercial population is not easily describable, 
aod indeed it would for a short time entirely cause the 
suspension of all important business, and great inconve- 
nience to those, whose sales, &c., depend on an early reply 
Ly wire? 

71 will with your permission say a few words on those 
individuals to whom are intrusted the secrets of the cabi- 
net, the interest of our banking concerns, and the com- 
mercial transactions of the country generally. Tbey are 
expected to be well educated and to maintain a respectable 
extcrior, and for these requirements they receive the 
magnificent amount of from 168. to 25s. per week. Now, 
ii your readers would fancy for a moment the style of living 
of a clerk having a wife, and maybe two or three little ones 
depending upon him for support would be at the above 
rate of payment. 

The companies pay such excellent dividends that I really 
think they should at least remember the source of their 
wealth, andthe high prices of provisions at the present time 
fully justifies the clerks in mahing a complaint. If you 
would kindly give this room in your paper it might, at 
least, tend to bring about the above desired result, and I 
am sure you will have the grateful thanks of about 15,000 
telegraph manipulators. AN OLD CLERK. 


HINT TO MECHANICS, 

Bir—In your invaluable work appears many articles 
which must be very useful and of great benefit to the work- 
ing mechanic, and from which I for one have, derived a great 
deal of information. 

There isa trifling thing I wish to bring under the notice 
of joiners, pattern makers, and all who use a whetstone 
with oil, that paraffin oil isthe best for that purpose ; it 
only requires a trial, but the stone must he free from all 
greasy oil before it is applied. Maomanista, 

RAYS OF THE SUN, MAGNET, &c. 

Sir,—In answer to F. Mason, the actinic rays of the sun 
have the effect of withdrawing the oxygen from all bodies 
through which they pass ; consequently, the fire dies only 
from want of the vital element, oxygen, whichis withdrawn 
by the actinic rays. If, however, a piece of yellow glass is 
interposed between the fire and the sun, it will absorb the 
actinic rays, and the fire will again be surrounded by 
oxygen, and therefore burn well, 

In answer to J. B., place two pieces of steel, and con. 
nectthem bytwopieces  —_— 
of soft iron, as shown 3 
in the diagram Then 
rub them round with a 
horse-shoe magnet 3 
or 4 times, always 
takivg care to end in 
the same place as com- 
menced at, they will 
then become magnets. 


— 
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| The poles will be opposite one another, as shown, If the 


pieces of steel to be magnetised are horse-shoe shaped, they 
are to be placed opposite one another ia this manner, and 
then proceed, as for straight pieces. 

Another way: — A piece of glass tube is to be introduced 
within a helix of covered 
copper wire the two ends 
ot the wire are to be con- 
nected with the two poles of 
a battery. The piece of 
Steel to be magnetised is 
then placed within the 
tuhe, and It instantly be- 
comes a magnet. 

> PABROW HAWK, 

P.8.—The condenser described by T, &tothard is only 

available for galvanic battery or coil apparatus. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Sir, — Can any of your scientific readers inform me 
whether there has ever been invented a lathe that would 
turn either gun stocks or shoe lasts, or anything of a 
similar shape —that is, anything not perfectly round? An 
answer in your valuable paper will be esteemed a favour 
by NEMO. 


Sir,—Can any of your numerous readers inform me how 
to ontainivory black in quantities without paying the high 
price charged by the shops. W. SHORB. 


BRONZING. 
Sir, —If any of your readers can assist me by publishing 
through your columns a recipe for copper bronzing, the 
Saine as the different kinds of figures are done. you will 
greatly oblige a constant reader of Tug ENGLISH ele: 


LUBRICATING MEDIUM. 

Sir,—Can any reader tell me the best lubricant for the 
leading screw and tin nut of a screw-cutting foot-lathe, the 
screw-cutting mechanism of which is not often put in use? 
I have been told to apply black-lead, but am afraid ot its 
thickening the oll with which I presume it shouid be mixed, 
and that it might scour or weste the surfaces it was in- 
tended to Save, IcGNoRsns, 


| 
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INDIAN INK. 

Bir, —If any of your readers could inform me of the beat 
method of preparing liquid Indian ink, and what to pat in 
it to prevent its forming a deposit on the bottom of the 
bottle, it would greatly oblige A DRAUGHTSMAXN. 


MONOSTEREOSCOPE. 
Sir,—Will any of your subscribers oblige me with prac. 
tical information, or suggest where obtainable, viz, :—how 
to construct an efficient “ a aaa at ; 


SILVERING GLASS. 

Sir.— Would you be so kind as, in your answers to corre- 
spondents to inform me how, in silvering glass, I can over- 
come the difficulty of having the tin-foil eaten into holes 
by the quicksilver pefore I can get the glass upon it; the 
quicksilver does not flow, and I have tried to spread it 
over the foil with my finger, but before I can get a sufficient 
part of the surface covered the foil splits aad dissolves in 
several places, Dok. Quixote. 


ENGINEER’S SCREWS. 

Sir,—I should feel obliged if some of subscribers 
would favour me with the number of threads to the inch 
lr la for engineers’ screws, say from jin. up to 

inch. w. 


OH EMICAL. 

Sir, —I am a photographer, aud of course have quantities 
of residues in the shape of hypo-sulphates of silver, and 
nitro-chlorides of gold. Can any of your readers assist me in 
applying them to silver plating and gilding. HRPro. 


Sir,—Can any of your readers inform me the publisher 
and price of one or more works on Natural Magiei a 
HRO. 


STEEL POLISH, l 
Sir,—Can any of your readers tell me the best way to tin 
glass brooches, and also how to polish and revive steel ear- 
rings and l rooches that are rusty. 
GRoO. SMITH SPOOL. 


STICKING LEATHER ON TIN. 

Bir —Many thanks to Thomas Jackson for his answer on 
gas purifiers; could he tell what composition is used for 
sticking the leathers on the tin in dry meters, or where I 
could obtain it? VISTA. 


BORING CANNON. 
Sir,—Could any of yourreaders inform me the best mode 
of boring cannon, how they are adjusted upon the lathe, and 
what tools are used for them ? oA TURNER, 


CEMENT. 
Sir,—Could you or any of your numerous readers inform 
me what cement to use to fix the spindle in a plate electrical 
machine ? CHEMICTS, 


CONTACT BREAKER. 

Sir,—I would feel greatly obliged to Electra, or any other 
person skilled in the manufacture of coils, if they would 
answer me the following question: Will silver do instead 
of platina for pointing the screw and plating the spring of 
contact breakers? ANSELM SPLAISZS, 


Sir,—If anyone will tell me how to dissolve the hard sur- 
face of cast-iron so that a file will readily cut it, they will 
much oblige T. H. B. 


MAGNET O-BLECTRIC MACHINES. 
Sir,. - WII any of your readers kindly tell me the differ- 
ence between a permanent and an electro magnet, such as are 
used in making magzneto-electric machines; also, how they 
are made, and the sort of iron that is used ate 
. C. Wico, 


Sir,—Can any of your readers inform me what kind of 
tool is used to make that checked work we see on gun 
stocks? 


6 


FLY WHEELS. 
Sir. — Could any of your readers iuform me of any rule by 
which I can calculate the weight and diameter of fiy- 
wheels for engines of various sizes ? D. E 


ELECTROTYPE MOULD. 
Sir —Can any subscriber inform me how to make a fiexi- 
ble mouid for electrotyping undercut work ? 
Scixxririo. 


PRESSURE IN BOILERS, 


Sir,—In answer to T. G. Maugh, requesting to know how 
to find the pressure of steam a boiler can bear by means of 
the safety valve—if he means the pressure allowed by the 
safety valve, the following will be found correct :— 


a X CC 


= total weight on d, 


which, being known, the pressure on the Square inch can 
be found by dividing the total pressure by the area of the 
valve in square inches.— a - the length between weight 
and valve spindle; b = do. valve spindle and standard; c = 
the weight in pounds. : 


Sir.—Optical glasses in the raw state can be had of 
Messrs. Chance Brothers and Co., Birminyham. By 
sending a stamped envelope to them they will send a tariff. 

AVID Kwicar. 
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FRICTION GEARING. 


Bir,—In answer to C. B. A., Sheffield, No 30, Isend an 
inclosed sketch of friction gearing, which I think will do 
for the purpose he requires. 
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C represents the shaft of the machine to he put in 
motion, the dram B being fixed upon it, and the drum A, 
A, ranning loose; G is asliding bar, with forks for guiding 
the belts F, F, which are driven by the drum D giving 
contrary motions to A, A, by one of the belts F being 
crossed by moving the bearer F to the point S, the belt E 
is brought to the position, 8 driving the shaft C in the direc- 
tion of the arrow A, at the same time the belt E” is moved 
to II“, and it is cn that account that the drums A“, A“, 
are made twice the width of B. By putting the lever back 
to H”, the motion of C is reversed, and by returning to 
M” is stopped. T. PARKER, 


TO CUT CIRCULAR PIECES OF GLASS. 
Bir, — IT Mr. C. Smart has a turn table on which he 
mounts his objects, and a writing diamond in ‘his pan 
sion, he has, I think, all that is required to cut the 
pieces of giass. It is only necessary to fix the square 
pice of glam on the centre of the table, and hold the 
5 with the right band while he turns the table with 
e 
The following diagram will illustrate all that is re- 


A, is the stand for table; T, tablo; P, pole fixed into 
stand of table; O, arm to hold the diamond ; K, K, K. 
keys to tighten the aim O, and the diamend D; G, the 
square piece of glass fixed to table by the two pieces of 
brass, B, B, which each have two holes, so as to tighten 
the piece of glass G. The pieces of brase are fixed by two 

as can be seen. These two pieces of brass will de to 
hold the slide on the table when required for mounting 
objects. Davin Kystour, 


Sir,—The whetstone spoken of by R. F. W. its not to be 
mended by the aid of cement. Let him put it in an oven 
for abeut an hour, and pour some green sealing-wax upon 
it while hot. It will soon beas firm as ever. 

O. BaTHURST. 


HARDENING COFFER MILLS. 

Sir,—If Give and Take, in October 13th, p. TT, will try 
prussiac of h, I’ve no doubt he will succeed in har- 
dening his coffee mill by making it cherry red * 

287A. 


HYDRATE OF ALUMINA. 

Sir,—J. R. may precipitate hydrate of alumina from a 
saturated solution of any kind of alum in water by adding 
a solution of carbonate of ammonia, or carbonate of soda 
(common washing soda will do). 

IRIDESOENCE. 

Rr. Handers Owen.—Iudescence is produced by engrav- 
ing microseopic lines, about 2000 to the org on the surface 
of metals, Ac. Messrs. Barton and Co., of Birmingham, I 
believe have ornamented buttons and other articles in this 
way by a machine constructed for the purpose. When 

s are viewed through a microscope they exhibit 
similar lines, which reflect the light at such angles as to 
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produce the various coloured a termed iride- 
scence. Impressions ef ris taken in gutta-percha or 
other. material is said to exhibit a similar appearance. 


OOLOURING GAS. 

Sir,—John Turner, I think, will find it impossible to pro- 
duce gases of different colours for nearly all permanent gases 
are colourless ; chlorine, however, is an exception being a 
yellowish green colour. 

John Clyd, No. 29 will prevabty find what he requires 
in O'Nlell's “ Dictionary of Calico Printing end Dyeing, 
price 9s. > J. H. M. 


Sir,—I send tracing of two diagrams showi ition of 
piston at different parts of stroke. mee 


ULL STROKE 


In setting the slide valves of oscillating engines, -should 
the steam cut off at 1 stroke be taken from 3 stroke of 
iston, or § revolution ofcrank, In reference to disgrams, 
g. A shews the different points of piston divided equally 
Fig. B shows position of points in path of crank divided 
equally. Will any of your readers explain which is right ? 


JOINING TORTOISESHELL. 

Sir,—In answer to W. H. O., No. 80, Vol. II., he will 
find that heating the edges of tortoiseshell before the fire, 
and pressing them together till set, will join them strong 
enough for all practical purposes. J. D. E. 


PISTON ROD. 

Fir, —Delta does not say in No. 28, Vol. II., whether his 
cylinder is of iron or brass, if the latter make a double 
grooved piston of same material. and pack it tightly with 
3 cotton, such ag is used for wicksin spirit amps, 

c. . D, E. 


IMITATION MAHOGANY. 


beeswax and turpentine. 


TO PURIFY OIL. 

Sir, —Ħ. Feather p. 40. Vol. II., may purify oil in the fol- 
lowing manner, which is quite good enough for common 
watches and clocks. I have used it with every success :— Fill 
a phial three g with olive oil, and bang it up in a window 
for six months, where it is exposed to eve 3 in the 
weather. The impurities wili then be preclplts 5 


' DANIBL’S BATTERY. 
In answer to Query, under the head of Daniel's Bat- 


tery” :— 

Ir Aimed Crofts will substitute sulphuric acid (one acid 
to eight of nine water) for water, which he places between 
sinc and porous tabe, he will find his battery answer well; 
if not, increase size of copper suspending some bluestone 


vitriol in sulphate of copper solution, 
Ws. HoOosxxx. 


SPLITTING SYCAMORE. 

Sir,—I see in TAI Exouish Mschawio an enquiry as 
to how to preveni ee ucts chit ato be used for 
rollers in the business. I bave spent most of my life till 
the last four years ; we use large quantities of sycamore 
for rollers and bowels frem six inches to twenty or twenty- 
four inches diameter, and from three to four feet six inches 
im length. We at once, or 88 soon as convenient, saw 
the timber {nto lengths, and generally bore them through 
the centre, which appears to be the best preventative from 
splitting, which to me seems reasonable, If the 
centre is left in, there is no space left for the wood to 
shrink to; but the outside very naturally shrinks as the 
its juices evaporate from the wood ; the middle retaining 
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moisture, dees not shrink, which, resisting the s n¥ing of 

the other, causes it to crack. There may be. some 

better method. This is the experience of thirty to forty 

years. J. B, 

a P.S.—Logwood, as a dye for mahogany, I think will not 

5 Mab good, The least contact with irom will soon tarp. 
Ack. 


ADAMANTINES. 

Sir,— You can purchase the emery stick or properly called: 
adamantines. in -hape of pillar files, or round, for cham- 
fering or reducing enamel glass or soft gebbles, at Mrs. 
Hitchins, watch tool dealer, Spon- street, Coventry. 

SPIBAL SPaixe. 


ASS YING, 
Sir, —Ħ. F. will find Mitchell's “ Manual of Practica 
Assaying,” about 12s. 6d. answer hie purposes. 
` HARDENING PLASTER. 
Qusravvs.—Dissuolve a small quantity of alum in water 
before mixing ; the plaster will set quicker and barder. 
MAGNETISM, 
J. B —From the Electro-Magnet. 
ELECTROTY PB. 
F. B —Catarate with stearine, When quite dry, 
with bleckiead (plumbago). Son 
SLIDE RULE. 
Sir. In answer to Young Mechanic, in No. 30, there are 
instructions published for the common slide rule, price 6d. 
They may be obtained, I believe of almost any bookseller , 
or he will find a full description of it with its uses 
“Nesbits Mensuration,” CIx A. 
Da week the first of a series of articles on the engineer 
stide rule will appear in Bak KNoLisH MecHanic, written 


by Mr. W. Tookes.) AL MACHT. 
ELECTRICAL MACHINE. 


Sir,—I beg to thank Mr. W. Hart for the promptitude . 
and courtesy, with which he answered private enquiries’. 
respecting Winter's electrical machine. W. STRODE. 


GENERAL NOTES. 

A New Decanter.—A very ingenious oontri- 
vance has been made by MM. Toselli and D'Allmagne 
of Paris. They blowa small globe within a decanter 
or claret jug. This globe, which has its opening at 
the side of the larger vessel, serves to hold a freezing 
mixture to cool wine or water in summer, and in 
winter may be filled with warm water to take the - 
chill off Burgundy or port. 

WE understand that Mr. Culverwell, the secretary 
to the Great Northern Railway of Ireland, baving 
satisfied himself by a fair trial of the eurperior effi- 
ciency and simplicity of Captain Norton's 555 
railway detonators, has ordered a large supply for the - 
Northern line. The great advantage in these de- 
tonators is, that there are no iron nipple within to 
rust nor eopper caps to create verdigris. 


ASTRONOMY. 
An astronomer in the United States, in an attempt 
to account for the colour of variable stars, assumes - 
that a star emitting white light while approaching 
the earth would, by reason of its velocity, appear to 
us of a reddish colour. At its perigee it would be 
white, changing to blue as it moved away, and be- 
coming white again at the apogee. To illustrate his- 
view, he finds an analogy in the whistle of a loco- 
motive. Here,” he says, as you approach the 
sound, its impulses reach you more frequently than 
if its source and yeu were at rest. At the instant of 
passing, you receive the normal number of impulses, 
and after ing the impulses reach you less fre- 
quently. The shrill shriek, the real tone, and the- 
low roar in this case are facts which I suppose to be- 
parallel to the red, the white, and the blue light of a 
star moving swiftly, first towards, and then from. 
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‘PHOTOGRAPHY. 


ENLARGEMENTS ON 55 5 J. 
E. Palmer, whose photographic enlargements on- 
canvas for oil inting wo have before had occasion 
to speak of in high terms, referring to the me , 
described in M. Truchelet's specification published 
in our last, asks us to state that he does not employ 
either wax, spermaceti, gum, elemi, or collodion in 
his method, and adds that he will guarantee them. 
3 to crack or peel from the canvas. Photographic 

eros. 

COLLODIO-CHILORIDE on Canvas.—It will be ob- 
vious to any one to try Truchelut 6 process. 
of photographing on canvas, thet the use of collodio- 
chloride of silver, instead of cotindion requiring the 
use of a silver bath, will materially simplify the pro- 
cess, and probably improve the reeulve. 


VELOCIPEDE. 


In consequence of not being able to get the en- 
vings completed in time, we are compelled to 
Sefer the article cn velocipedes until next week. 
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THE MANUFACTURE OF COKE FROM 
SMALL SLACK. 
The existence of immensa quantities of fine coal 
slack in the South Staffordehire and other mining 
districta, in a state almost, if not quite, com- 
mervially valueless. is a fact well known to thore 
acquainted with the ooal and iron trade of this 
country. The fact that most of this slack, which 
hae hitherto been considered waste, possesses all 
the chemical properties of the coals from which it 
is derived has also been som; years forcing itself 
upon the attention of those interested, and stimu- 
lating their efforts to recombine it as a fuel 
suitable for smelting, ous other purposes. The 
difficulties in the way of coking the Swuffordshire 
rlack arises from the fact that although possessing 
tho valuable properties for which Staffordshire coal 
ix noted, it does not possess sufficient bituminous 
-matter to cause it t) cake or bind in the process of 
coking. The most successful method of cokiog the 
Staffordshire is found to be by mixing with it a 
certain portion of bitumen, in the shape of Welsh 
or other bituminous slack. The greatest difficulty 
at preni experienced is with respect to the ovens, 
as iu those bitherto in use the heat developed in 
“the process of manufacture is not applied with an 
effect or uniformity sufficient for the thorough 
fusion of a thick masa of slack, and the production 
-of good bard coke. The are foand to be 
_ caked only in layers at the top and bottom, the 
iaterior of thecharge being imperfectly fused and 
waste. 
It is with a view of remedying this defect in the 
‘ provess that the ovens patented by. Messrs. 
Hicklin and Pardoe have been designed. The 
principle upon which they are constructed is that 
of causing the flame and gares from each oven, in a 
‘group, to enter into a common system of flues 
~ passing over and under every oven in the series, 
thereby causing a thorough intermixture of the 
gases, the developement of intense heat, and the 
spplication ef the same in a more uniform and 
effective manner then hitherto, the coking chambers 
‘being, ae it were, enveloped in fire. It is found 
that the ovens will thoroughly fuse and convert 
‘nto best hard coke thick charges of Staffordshire 
slack, with a less proportion of bitumen than is 
used in any other ovens, and without waste. The 
eharges are so thoroughly fused that they are drawn 
en musse. the doors being as wide as the ovens. 
Avy one or more of the ovens in a series can be 
drawn and re-charged without interfering with the 
others, and the charge is immediately ignited by 
the heat of the contiguous ovens and upper and 
Jower flues, and in its turn contributes to the 
eneral effect. The ect com- 
tion o! the gases (as shown by —— 
tha absence of black smoke from the 
euimneys) developes an intense heat, Cy) 
which after expending itself upon a 
ong group of ovens, is still suff- 
‘eiently powerful to be applied to useful purposes, 
euch as raising steam for working engine, and for 
heating and drying purposes geucerally. 


PRESSURE PISTON PACKING, 


A new pressure piston packing machine has been in- 
vented by Mr. Andrew Stevens, master mechanic on 
the Alameda and San Leandro Railroad. Steam is ad- 
mitted into the body of the piston through small 
valves, and by its pressure and expansive force keeps 
the rings steamtight inst the cylinder without 
creating any undue friction. The valve on the 
steam side remains open until the pressure in the 
cylinder, either by expansion or exhaust, falls below 
that in the piston, when it closes, and the eteam by 
its expansive force retains the rings against the 
eylinder to the end of the stroke, when the action is 
again repeated. Among the advantages claimed 
ere—1. Absence of friction of the rings on cylinder 
proved by the tool marke remaining on the cylinder 
efter six months’ constant ranning. 2. The reten- 
sion of the steam inside the piston by means of the 
two valves, thereby preventing wasto. 3. The 
steam being of the saine pressure inside of the piston 
as it is outside, the piston may overrun the counter- 
bore without damage, and thereby prevent a ridge 
being formed in the ends. 4. The body of the pis- 
ton fitting the inside rings keeps the piston always 
ia the centre of the cylinder. 5. The increased ring 
surface, which wears much longer than narrow ones. 
It is not only the saving in steam and fuel which 
lends importance to this invention. The economy in 
the cost of machinery for a given amount of power 
must be equally great, as also the benefit to be de- 
rived from the concentration of power into small 
space and weight. 
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DRILLING AND BORING. 


De used in boring works chucked on the lathe 
have longs hafts, some parts of which are rectan- 
gular or parallel, so that revolution may be prevented 
by any suitable means, such as a hook-wrench, or a 
spanner. The drill shaft ends are pierced with 
centre holes to allow of being thrust forward by the 
poppet-head either by hand or self-acting motion. 
For holes requiring great accuracy the latho drills 1, 
2, 3, are mostly used. Fig. 1 is the half- round or 

linder bit. Its extremity is ground somewhat in- 
clined to the right angle, horizontally and vertically 
to the extent say of from three to five degrees. To 
commence, turn out a shallow recess to the diameter 
of the end of the bit: thus the circular part of the 
bit will fill the hole and be retained centrally whilst 
the left angle takes off the shaving. The tool noticed 
should not be sharpened on its diametrical face, or it 
would cease to be a half round bit. Generally it is 
made smaller bebind to lessen friction ; and the angle 
not intended to cut isa trifle blunted halfway round 
the curve to prevent scratching from pressure of 
cutting edge. The rose bit, fig. 2, has its extremity 
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cylindrical—a little less behind, and its end is cut 
into teeth like a countersink. Fig. 3 is employed 
mostly for cast-iron work. The blade end is made 
nearly parallel, the two front corners having a slight 
rounding and chamfered, which chamfer is continued 
at a lower angle as far as two diameters in the length: 
this is not parallel, but slightly larged in the 
middle. It may, by proper direction, cut side ways, 
making the hole larger than intended, but when the 
hole has been roughly bored to its proper diameter by a 
common fluted drill, the bit, Fig. 3. is then placed 
through the stay, as shown in Fig. 4, lightly supported 
between thechamfer on the work and the poppet-head 
centre; the moment any pressure comes on the drill 
its opposite edges stick into the inner side of the 
loop, which thus retains its position. The drill and 
loop should be exactly central, and fig. 4 shows the 
common form of the stay fitted to the lathe rest; 
but it is sometimes made as a swing gate, to turn 
aside whilst the work drilled is removed. Oylinder 
bits may be used for enlarging holes below half an 
inch to a third their diameter at a cut, and from 
holes up to an inch to about one fourth their diameter 
or less: and as the size of the bit increases the pro- 
portion of cut to diameter should decrease. As the 
cylinder bit is not intended to be used for drilling 
holes in the solid material, the following course 
should be adopted: a drill, fig. 5, say 3-16ths diameter 
is first sent in to the depth of an inch or more, and 
the hole enlarged by oylinder bit of tin. diameter. 
The centre at end of hole is then turned by fig. 6, 
a re-centring tool, the plug of which just fits the 
hole made by the cylinder bit; the end of the drill, 
fig 6, then acts as a fixed turning tool, correcting 
the centre if not previously made true. Another 
short portion is then drilled with fig. 5, enlarged 
with the half round bit, and again corrected with 
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fig. 6, and so on in rotation until the hole is tinished. 
e will now notice a few other boring tools, to 
which time has affixed the stamp of use. 

Fig. 7 is a lathe drill invented by Mr. Collas, of 
Paris. It is turned asa cylinder, and perforated to 
three or four diameters, with a hole one-tenth its ex- 
terior size. One third of the cylindrical end is re- 
moved to forma longitudinal incision extending to 
the centre, having radial sides; the extremity of the 
drill is ground somewhat as in Fig. 1, to make the 
one edge cut; behind the angular part a further por- 
tion is reduced to the diametrical line; the remainder 
is either square or cylindrical, and ends in a poppet- 
head centre. A shallow recess having been turned 
out to allow the end of the bit to be inserted, the 
bit bores the hole in the solid metal to the depth re- 
quired. Mr. C. Holtzapffol's boring bit, with 
changeable cutters, derived from the half-round bit, 
was contrived for boring holes, so as to avoid the 
expense of the long boring bits required in boring 
models of guns, &c. 

The work is made asin Fig. 8, and detached as 
Fig. 9. The stock end is made cylindrical, with a 
notch across the extremity extending below the 
diametrical line, aleo a longitudinal groove on the 
under side. The notch receives the cutter c, which 
takes the flat edges of the stock, and is held by two 
screws; the groove takes the bearing piece b, which 
also is fixed by screws, countersunk. The outer 
parts of b and ¢ are turned cylindrical and hardened, 
the cutting angle c heing allowed to be always more 
prominent than the two other parts, Holtzapffel 
made one stock thus, to serve for various diameters 
from in. to3 1-16ths, another for sizes between jin. 
to 19, so as between them to answer for boring all 
ordnance models for the Government. For drilling 
the preparatory holes below jin. diameter, the system 
above noted was used, to ensure exact centres and 
straightness of bore; and ia forming the curved 
chambers of the models different cutters with tail 
screws were inserted in a hole tapped on the axis of 


a long boring bar, also used in the latter. The 
scheme was eminently successful. 
The Cornish (Fig. 10) is a useful lathe drill. The 


stock is cylindrical throughout (except where squared 
for the hook-wrench above noted), is enlarged at 
one end, and has a diametrical mortice with a cutter 
c, notched out to take the flattened sides of the bar, 
secured with a wedge w. As the Cornish bit is used 
on the lathe it is only supported by the work at one 
end, and the poppet head at the ether, therefore a 
hearing piece bis fitted in a chamfer ve or under- 
-ide of steck, as shewn detached, to keep it central. ` 
Che three edges (cutter and bearing piece) are all 
-urned in their places, and the cutter is levelled and 
rounded so as to cut at the front 
only, after which the parts are har- 
dened. These bits are made for holes 
larger in diameter than ljin., and 
every stock may admit of an increase 
in size up to 2}in., and larger sizes 
in proportion. N 
esers. Maudslay's boring bits with loose cutters 
are represented in Fig. 11, and range from 3 to 12in. 
in diameter, with a power of variation in size. The 
stocks of the smaller sizes are of wrought iron, the 
larger in cast-iron, the cutters rest in contact with a 
fillet made un the stuck at right angles to the axis, 
and held down by screws passing through mortices 
in the cutters, to enable these to be set out to various 
diameters. The bearing piece, though generally 
fitted in a chamfer groove, is also made to admit of 
setting-out packing to make the points of bearing 
fall in a circle similar to that to be bored. 

Mr. Stevens’ lathe drill is shown in figs 12 and 
13. It has two cutters, adjustable for various 
diameters, and is intended to be used with the loop. 
The cutters c c, lie in oblique grooves, the ends of 
which are at an angle of 45°, and between them is 
placed a wedge to, w, the shaft of which extends 
through the entire length of the drill shaft. When 
the wedge is set forward (by tail screw and nut) 
the cutters are thrown out as desired, so that the bit 
for lin. holes may thus be enlarged for any aize not 
over 1} in., and so with the larger tools. The cap 
plate p, p, is attached by three screws, and has a 
shallow recess within which two pins fixed in the 
cutters are loosely coatained to prevent loss. The 
cutters have their ends rounded, and sharpened as 
in fig. 3, and the two edges of the shaft, marked 
from a to b, are made symmetrical and with rec- 
tangular edges, for the lovop, from which this drill 
receives its axial guidance. 

Mr. Kittoe's expanding half round bit, figs. 14, 15, 
16, have three parte instead of two made to adjust 
radially and equally. The tool is used as a common 
half round bit, from the one pvint only being 
sharpened, and there being a bottom bearing upou 
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a eee nme SS a a reed 
free it of air. It should also have mixed with it 


‘the surface of the hole that is bored. Fig. 14 shows 
the boring bit in cundition for work. ig. 15 is a 
horizontal section of the same, and a tok, fig. 16, 
are the parts shown separately. The part c to 9 is 
of brass, and contains all the mechanism; g to h ie 
an iron rod screwed into the brass as a shaft, of an 
length required. From e to e is in two pieces, whi 
‘separate nearly on their diameter, and are united 
jointly Ey atay pins, aud the screwed nut d e, the 
division being made to allow of the introduction of 
the two bits a a, only one of which cuts; b, the 
bottom bit, is inserted in a similar but vertical cleft. 
The central wedge i advances the three bits equally 
and simultaneously ; this wedge is conified, reduced 
to form three fins at right angles to one another, 
that enters the ve for the bits; this wedge is 
set forward by the tail screw K. There ie a side 
ecrew to prevent movement by this set ecrew K, 
which is only comeatable by removing the 
socket c g, from the stem gh. If the wedge with its 
fine were advanced somewhat beyond its present 
Position it would stand before the cutter, and keep 
the toal from getting to the bottom of the hole; to 
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avoid this the back edges of the cutters are made at 

the same angle as the wedges. The cutters have 

oblique mortices which pass over the holding pins 

in the eemicircular piece, and prevent the cutters 

being lost, which they sometimes ‘‘ mysteriously ” 
o. - 


COOLING AND FBEEZING. 
(Concluded from page T4.) 


To shew how the apparatus acts as a regu- 
lator : — Let us suppose partial escapes, and too 
little water in the cylinder, the piston a rising, 
the mercurial piston going down the valve u, 
floating on it lores the chamber o, and the rest of 
the apparatus riops. The piston continuing to rise, 
a vacuum taking place in the pump draws the water 
which penetrates through the leather, and fills the 
body of the pump. Witha stuffing box an additional 
valve would have been necessary. The safety valve 
prevents the water entering in excess should the 
cooling be pushed too far. As to the compression 
Chamber provided with a second valve ul, its object 
is to prevent the passing of globules of mercury, it 
only comes out when the apparatus is working with 
air, for example, to dry the interior of the tubes nnd 
of the receivers. All the pipes and receivers sliould 
be tested to ascertain their powers of resistance, and 
to detect the least leak. The water before being in- 


„expelled by the orifice fl. 


about 1-500 of crystallized sulphite of soda to pre- 
vent it exidizing the iron parts of the apparatas. 
After closing all joints to cut off communication with 
the exterior, the Appa ei is freed from damp. For 
this purpose there is fitted over the opening fı of the 
generator caoutchouc pipe carried from the bottom of 
a vessel filled with sulphated pounce; the apparatus 
is set gently to work and the air drawn, it esca 

from the opening g of the condenser. A glass tube, 
charged with a small quantity of caustic potass, 
shews the state of dryness of the current of air. The 
air has now to be expelled from the tubes and 
receivers by driving in the vapour of some frigorific 
agent, which may amonia. sulphurous acid, or 
hydrochloric ether ; say we take ammonia, the vapour 
of which is lighter than air. Two flexible tubes are 
fixed upon a drying vessel full of caustic potass, and 
in communication at bottom with an impermeable 
bag charged witha weight, and continually fed with 
ammoniscal vapour cooled to zero. The ends of 
these flexible tubes are fitted on the cock @ of the 
suction tube I and of the conducting tube D. The 
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vapours pass to the generator by the passage of the 
cock hii, which is open, and replace the air which is 
Then the apparatus is 
allowed to work for some minutes to clear or purge 
the interior of the pumps and compression chambers, 
the expulsion is effected by the orifices 8!, 8, formed 
in the compression chambers, and the machine is 
closed or stopped. 

When the cock w of the conducting tube D is 
opened, the ammoniacal vapours pass into the con- 
denger by the passage of the cock C; the air is ex- 
pelled by two orifices formed in S! at the bottom of 
the tube D and in hin, furnished with a cock in 
which terminates the discharge tube, plunged in the 
condensation receiver, and indicated in the draw- 
ings by the dotted lines al. The tube and receiver 
are then perfectly freed from air. The orifices Si, S, 
are closed, and then is fitted toh") the end of the 
tube m in communication with the feed cock C. The 
apparatus is allowed to work for some seconds, the 
vapours finding no other outlet, the cock being re- 
closed, are expelled through the feed cock and escape 
by the tube 91, driving the air before them; when 
this last operation is finished, the end of this tube is 
fixed on the orifice f, and the machime continued 
to be worked. The vapour driven back successively 
into the condenser is compressed more and more, 
th: + ointer of the manometer advances progressively 
towarus (ho division which indicates that lique- 


troduced into the pump should be boiled in oder to, faction hus cci⁰jL§ea sed. The changes of state take 


place successively, but for this pur it is nece 
that the temperature of the dondon set should . 
notwithstanding the redisengagement of latent 
caloric freed by the liquefaction produced, and that 
is the object which this apparatus fulfils ; the sensi- 
ble heat freed by the liquefaction of the vapour is 
suppress by the vaporization of water on the outer 
surface of the condensing tubes. The upper ends of 
the nets which dip in the vessel B formed at the 
upper extremity of the condenser being once primed 
with water, the cambric lining is uniformly 
damped over its whole extent by capillary attrac- 
tion, the draught which traverses with rapidity the 
one mar y arrows, as well as the Peat from 

e condensation of the vapours, vapourise the water, 
and this evaporation absorbs the excess heat. This 
method of cooling by draught is based on the same 
principle of producing cold by evaporation, and has 
the advantage of economising refrigerating water, 
and also of economising the mechanical work by 
lowering the temperature to the lowest natural 
temperature of the current of water. When the 
condensing receiver is full of liquid up to half the 
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level gauge ii, the cock is opened which closes the 
orifice fl, and the congealing fluid commences to 
enter in proportion into the generator by the regu- 
lated play of the feed cock 0. In order that the 
level ii may remain invariable, the duration of the 
action of the feed cock is modified as may be found 
necessary. The level of liquid is raised in the gene- 
rator up to half the glass indicator ji. The cock 0 
is first closed and afterwards the cock of the genera- 
tor hi opened, and the apparatus is ready for use. 
When the apparatus is in work the pumps being 
fed this time directly from the air in the generator, 
in proportion as the tension of this air diminishes in 
the dome F, the volatile fluid disengages from its 
mass a fresh quantity of vapour to saturate the space, 
at the same time a proportionate quantity of sensible 
heat is absorbed in a latent state, and this quantity 
of heat, equivalent to the caloric of elasticity due to 
the change of state, not being compensated by a 
constant source, the evaporation is maintained at 
the expense of the heat of the surrounding bodies, 
and the refrigeration of these bodies is the more in- 
tense as the vaporization is more rapid or prolonged. 
The result is that the fluid circulating in N is ex- 
ed to the refrigeration which furnishes all the 
eat, and consequently the temperature of N is 
lowered; N loses all its heat und becomes a source 
of cold, which cools in its turn the bodies exposed to 
its action. 
In the manufacture of ice the firet proccss is a’ 
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ollows:—It is a mechanical operation consisting in 


congealipg the water in a constant and continuous 
manner by the circulatory movement of a refrigerat- 
ing medium, and in depositing the ice as it is formed. 
A layer of ice is thus always separated from the 
water to be frozen, and is therefore not opposed to 
the diffusion of the heat which it is necessary the 
water should lose. Fiz. 3 shows the apparatus in 
vertical section, and figs. 4 and 5 in plan. 

a is a chamber in which a generator b is placed; 
it is covered by a second chamber e, open at front 
and divided into two cempartments d, e; in the 
bottom of d two openings are formed, one of which 
gives ge to the dume fof the generator, and 
the other, which is furnished with a pipe, receives 
the body of a screw propeller g resting on a pivot, ao 
as to turn freely round its vertical axis; toothed 
gearing i transmits the motion to the shaft of the 
cock j; a metallic disc k covers the compartment d, 
and allows passage to the upper part of the dome 
end the propeller rod. The compartment e receives 
the icer l, it ie composed of a metal cylinder sup- 
ported by two pivots, m, n, the ends of the cylinder 
which are narrowed are supported in bearings, and 
terminate in pipes o, p, the pipe p communicates 
with the generating chamber and the pipe o with 
the propeller chamber; stuffing boxes q, di, allow 
the cylinder to turn without there being any loss of 
the liquid in circulation; the uncongealable liquid 
which circulates in the interior of the machine is 
a mixture of one part alcohol and two parts water, 
which has the advantage of not deteriorating as 
saline solutions the metallic parts; the bath being 
completely enclosed there is no loss. 

A toothed wheel r, fixed to the end of the „ 
gears into a wheel s, which receives motion from the 
spindle of the cock; tis a steel ecraper of prismatic 
form fixed on supports, followin, the longitudinal 
direction of the cylinder, and in a direction opposed 
to its movement, so as to be directed tangentially 
against the Jength of the circumference of the cylin- 
der, and on the lateral facea being free to slide as a 
carriage on its eupport, and being held by pressure 
screws at any desired distance. The pieces u u, 
which forma right angle with the scraper, is con- 
nected by binding screws; v is atrough of tinned 

copper, in which part of the cylinder dips ; it is con- 

stantly fed with the water intended for freezing. The 
whole machine is enclosed in a double wood casing 
x fitted at its upper part with a cover and at front 
with a shutter. 

The machine being arranged as before described, 
when rapid rotary motion is imparted to the pro- 

ller in the direction of suction, the uncongealable 

iquid being confined in the generation chamber 
answering to the attraction produced by reaction, an 
ascending current is formed, but as soon as the liquid 
is 1 into tlie propeller chamber, the con- 
tents of the latter traversing the cylinder l by the 
pipes which correspond is driven into the propeller 
chamber and replaces the displaced liquid, and con- 
sequently during the time the propeller is worked, a 
correspondingly rapid circulation is kept up in the 
cooling apparatus, 

The cylinder / being put in motion, let us suppose 
the liquid which circulates therein is cooled 46; the 
cylinder which in touching the water in the trough 
congeals it, and becomes covered with a layer of ice; 
the scraper ¢ removes this ice, which is deposited in 
powder in the ice chamber e. A cock y and overflow 
z allow of a constant level being maintained in the 
trough; the water which falle drop by drop by the 
overflow orifice, indicates that the trough is fed in 
hd Sa to the transformation of water into ice. 

he product being strongly packed in wooden cases, 
is formed into blocks of ice. 


NEW MINERAL. 


A new mineral of lead has been discovered in 
Chili, containing 10 per cent. of iodine. Iodine haa 
Jately become very valuable, on account of its exten- 
tensive use in photography, and of the discovery, by 
Dr. Hoffman, of a new dye, having this element 
among its constituents. It is said that one cargo 
of the new mineral will represent a fortune. As a 
further illustration of the progress that mining ad- 
venture is making in South America, a mine of 
bismuth ore has recently been opened in Bolivia, 
about two-thirds up the highest of all the peaks of 
the Andes—the Iljampu Mountain. Bismuth, also, 
bas lately increased in value; and 15,000 feet above 
the level of the ocean, only slightly beneath the 
line of perpetual snow, men are setting to work to 
obtain it. 


Trexs, &c., which fall into the pitch lake of 
Trinidad soon become true coal. 


| THE SOHO WORKS, BOLTON-LE-MOORS | steadied by a circular frame able to slide up and 


From the Engineer, 

Amongst the engineering works which may almost 
be said to have grown withthe growth of engineering 
iteelf are the Scho Works, Bolton, From this estab- 
lishment have been sent, during the last thirty years 
massive stationary engines, many of them working 
in paris of the globe where, before their erection, 
steam power was only known by heresay. It may be 
termed an off shoot from the Union Foundry, ot the 
same place, which has been at work since the be- 
ginning of the century. The Soho Works were 
ounded in 1833 by the late Mr. Benjamin Hicks, 
who though he died at a comparatively early age, 
has, it need scarcely be said, left behind him a pro- 
minent name amonget those early mechanical en- 
gineers who were the real creators of modern en- 
gineering. It was on dissolving partnership with 
Mr. Rothwell, the only survivor of the original part- 
ners in the Union Foundry, that the late Mr. Hicks 
began to lay down the present works. The site 
chosen consisted of six acres of land adjoining the 
station in Bolton of the London and North-Western 
Railway Company. As is almost necessarily the 
case with workshops whose long existence has been 
attended with commercial success, the requirements 
of different periods, and the necessity for extension, 
within certain gtven limits, have since led to many 
departures from Mr. Benjamin Hick’s original ar- 
rangement of the buildings. For a certain length of 
time the shops could aleo evidently be increased 
according to a definite and settled plan; but in the 
course of yeare this became more and more difficult, 
until we see the rather irregular block of buildings 
into which the workshops of an old and extensive 
firm generally get merged. Nearly eight hundred 
men, who have worked overtime for years are em- 
ployed at the Soho Works in manufacturing the large 
stationary engines and boilers, the heavy water 
wheels and more modern turbines, the millwright 
work generally, which form the present staple manu- 
facture of the firm. 

At another part of the town is an extensive forge 
and steel works, adjoining each other. In the first 
of these are a number of puddling furnaces and 
hammers, and it is here where the heavy forging for 
the Soho Works are made. In the Bolton Steel 
Works, adjoining the forge, are erected two 5-ton 
Bessemer converters. Powerful hammers and rolling 
mills are now being erected for working up the steel. 
From five to six hundred men are employed in these 
two establishments, in which Mr. Hick, of the Soho 
Works, is one of the partners; the managing partner 
being a son of the late Mr. John Sharpe, of the well- 
known Atlas Works, Manchester. Here are alno 
rolled the Bessemer steel boiler plates, largely and 
successfully used at the Soho Works. Each plate 
has its edges cut in a large shearing machine, one 
of the resulting crop ends being alway bent double in 
order to test the equality of the material of each 
plate. The ductility of the material was remarkable, 
and it seemed to be the very atuff for boiler making. 
Tbe other arrangements of the works were of the 
usual character adopted for puddling, forging, and 
rolling. 

In the good old times, when there were compara- 
tively few engineering shops in the world, before 
mechanical engineering had thrown off so many 
separate off-shoots, and before these causes, added to 
the present: severe competition, had divided the 
trade into determinate special branches, the late Mr. 
Hick seems to have taken a pride in turning out the 
most varied work. Locomotives, marine engines, 
machine tools, and many different kinds of manu- 
facturing machinery, used to be made here. But 
marine engines nre now almost solely, and at any 
rate most profitably, made close to where the hulls 
they will drive are being built; while the fact that 
locomotive orders are generally given for a number 
at a time permits the adoption of special arrange- 
ments and tools, of, in fact, special factories, such 
as, for inetance, the Gorton Works, which do not 
permit the competition of establishments like these, 
which are more suited for the manufacture of heavy 
stationary prime movers and their millwright gear. 

Walking through the works we see—very com- 
pee arrangements for making the large details of 

eavy stationary steam and hydraulic prime movers. 
Amongst the machine tools is thus the large vertical 
boring machine which, when first constructed some 
years ago, attracted much attention. It consists of 
three distinct machines, for boring, drilling, and 
face-grinding, respectively. Four columns support 
an entablature carrying the upper parts of these 
three different machines. In the centre is the 
machine for boring cylinders up to 95in. in diameter 
and about 10ft high. They are fixed on movable 
supports in the usual way by clamps, and are also 


down. The smaller boring machine used to be em- 
ployed for boring out such work as cranks’ centres, 
ut it is now found more convenient to do this kind 
of work in a rather more accessible and independent 
machine. The smaller tool on the other side of the 
large boring machine illustrates the progress of 
different modes of work, and the introduction of 
scraping instead of grinding. It was designed for 
grinding up the faces of piston rings and of similar 
work, which was fixed on the table as if being bored, 
while a vertical bar drove the zrinding plate; such 
work is first faced up in the lathe and then scraped 
up, a very slight grinding by hand, with emery and 
oil, being resorted to at the eud of the process. 

Of a somewhat similar character in its way is the 
large planing machine, designed many years ago by 
the late Mr. Hick, for planing large cast iron plates 
for glass casting. Old as it is, however, it was only 
a few weeks ago that an American engineer, im the 
course of a visit to these works, stated that he had 
re-invented and patented a planing machine after 
the very same plan—a coincidence which he onl 
accidentally discovered after having sacrificed muc 
time and money. The peculiarity of Mr. Hick’s 
machine, once a wonder in its way, consists in mak- 
ing the tool move while the work remained 
stationary. It will tako ina eae 30ft. by 12ft., and 
is also able to receive a cylinder of 400 horse power 
in order to plane up the valve-box flanges and the 
other surfaces. The framework is formed of two 
longitudinal side pieces, on which rest the croes slide 
pedestals carrying the cutter box. We understand 
that the cross-slide consisted at first of a round bar, 
able to slightly oscillate the cutter box holding two 
tools — cutting each way, and alternately raised at 
each return stroke by the oscillation of the bar on 
the axis. To the cross bar carrying the tool are 
attached levers, one on each side, to which were 
connected endless steel belts passing over pulleys at 
each end of the machine, One sct were the drivers, 
the ether set the carriers; the friction upon the first 
being sufficient for the heaviest cut. As the belts 
moved the cross bar backwards and forwards at the 
return of each stroke, the oscillating motion was 

iven to it, limited by two eet pins, The machine 
is now fitted with one of Mr. Whitworth’s revolving 
tool boxes. 

Near the heavy vertical boring machine we spoke 
of first, is a lathe, with a 10ft. face-plate, capable of 
boring up to 16ft. diameter. A convenient plan, 
requiring only one eetting, is adopted for boring out 
the eyes of engine beams. The beam is simply fixed 
on a table sliding in V slides, similar, in fact, to a 
planing machine table, the boring tool being worked 
in an ordinary vertical boring machine. This ma- 
chine is also found very convenient for other work. 
A tool of, to us, rather novel form is used for facing 
up such work as the valve chests of large cylinders. 
It was designed by Mr. John Hick, C.E., the present 
senior partner of the firm, and it may be styled a sort 
of composite tool between a slotting and a planing 
machine. The tool box is fed down vertically, being 
worked to and fro on a planing machine bed, while 
the work is set on a fixed table, the longitudinal 
axis of which is at right angles to that of the pair of 
V slides on which the tool box is worked. On the 
millwright’s side of the establishment, where. | 
other but engine work is done, the separate arms 0 
the large fly-wheels are fitted together over pite, 
within which one half of the wheel can turn. A 
lathe can thus be easily extemporised and fixed up 
at any diameter, and against the tool of which the 
wheels may be turned up. Inthe smaller pit, in use 
at the time of our visit, was being put together a 
spur fly-wheel 26ft. in diameter. Tus teeth of these 
wheels are never, in this establishment, cast solid on 
the iron rim. Such wheele, with the teeth on a 
separate outside rim, are found to wear much better, 
being free from the effects of umequsl contraction, 
produced when the teeth are cast together with the 
main rim. Wooden packings, into which thin irop 
wedges are afterwards driven, are placed between 
the ends of the segments. All the boilers made there 
are, of course, systematically tested by hydraulic 
pressure, for which purpose is set up a pair of force 
pumps which can be driven from the shop engine by 
means of a belt. The smaller machine tools are 
placed in a storey upon the ground floor on which 
are the heavier machines. In order to be able to 
clear away the columns which would otherwiee have 
to support a floor eighteen yards wide, and to there- 
by afford room for the heavy cranes on the ground 
floor, the flooring of the first etorey is suspended 
from a number of slender tie- rode, attach d to cross 
beams in the masonry. These smaller lathes and 
machines are of the usual descriptions. 


(To be continued.) 
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BIRTH AND GROWTH OF THE IRON 
TRADE.” 


By Ja{mrs ROBERTSON. 
(Concluded from page 80.) 


I do not deem it necessary to explain at any 
length the process of the manufacture of hot-blast 
ig-iron, as you are already well acquainted with it, 
urther than asserting that in some instances the 
heated air driven into the furnace is obtained from a 
eeries of chambers constructed round the mouth of 
the furnace, deriving their heat from the blast which 
smelts the iron, and thereby economising the fuel: 
bat more generally the heated air is drawn from 
chambers heated by a separate furnace, as any 
desired tem ure ean be obtained therefrom, and 
that altogether independent of the flame of the iron 
furnace, aad at a very trifling cost. There is a great 
preference given to cold blast iron where castings 
require to possess a smooth and hard surface, but 
where fluidity of the metal when molten is necessary 
to bring out the fine details of a casting the hot blast 
pig is decidedly preferable to the cold blast. The 
presence of a large proportion of carbon in these 
pigs is the cause of their fluidity, and the principal 
object of the process of refining, when malleable 
iron is to be made, is to eliminate the carbon, and 
render the iron close and fibrous. It may not be 
uninteresting to give you a statement of the actual 
‘weight of material necessary to produce 1 ton of pig- 
iron. It is as follows:— 


Raw Mine...............+.. Stons l0cwt.=2 tons 4owt. of ronsted ore. 
Ceal for furnaee.. 695959592 6 3 tous Ocwt=3 tous 5 cwt. of coke, 
Ditto for kiln, eugines, &c. 1 ton Ucwt 

% % „ „„ „ „ 1 


Lime as fux .... 1 ton Ocwt. 
Total.............. 8 tons 10 cwt. 


Thus presenting a total weight of material of 8 tons 
10 cwts. for every ton of pig-iron raised; and before 
this ton of iron reaches the condition of manu- 
factured there will have been expended upon ita 
tity of raw material equivalent to a weight of 
14 tons 10 cwts. The manufacture of iron in Scot- 
land had been behind that of the southern part of 
this island, but the diecovery and general adoption 
of the hot blast produced the most extraordinary de- 
velopment in her production. In 1845 the quantity 
N in Scotland was 475,000 tons; that pro- 
uction gradually increased till, in the year just 
closed, it reached the enormous amount of 950,000 
tons for Scotland alone; and the production of the 
whole of the blast furnaces in Great Britain and 
Wales gives atotal for the last year of 5,600,000 
tons. Here is a source of internal wealth; here is a 
production in iron equal in value to the annual im- 
ports of gold from Australia, even taking the value 
of the iron ata low figure, in round numbers; a 
source of wealth for the development of which we 
require no external aid, a wealth raised by the dili- 
gence, industry, and perseverance of our mining 
workmen, stimulated by the enterprise of capitalists ; 
a source of wealth secure from attacks from without, 
so colossal as to require no protective duties, so 
abundant thut all foreign states shrink from com- 
tition, and defend their own monopolists by pro- 
ibitory rate; and yet, although we once did the 
same, and wer? obliged to import iron for agricul- 
tural and engineering purposes, yet that period has 
long since passe; competition has taken the place 
of monopoly. Free trade has received, as regards 
iron in this country, a complete justification of its 
principles. We do not exclude the foreigner from 
our markets, but he excludes us from his; besides, 
he levies an export tax, which our Government has 
long since abandoned, and he will neither buy in 
our markets nor let us buy in his, even if we could 
do so at a profit. The iron produce of the whole 
world is only equal to about two-thirds of the pro- 
duce of Great Britain aloue. You may, therefore, 
say that we may well afford to be liberal in our 
commercial policy; but consider this, that the great- 
ness of our production has arisen from the absence 
of an exclusive commercial policy, and the i 
of our ironmasters not to exclude foreign material 
by protective duties, but the superiority aad 
facility of our production, and to these principles and 
our restless activity in discevery is the present great- 
ness of the iron trade attributable. 

France has hitherto produced a most inconsider- 
able quantity of iron in proportion to her e 
it is not equal to the produce of South Staffordshire 
alone, being only about 800, 000 tons: there are 
many ironworks in France, of which the most im- 

rtant are Cresot, Fourchambault, Hayange, and 

oeges; there are several groups of iron works in 
the north-east, north-west, in the Indre, and La 
Vendée, and groups of coal fields in the south. But 
a narrow and prohibitory policy has hitherto re- 
strained the ironmasters from developing the re- 
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| France strikes £2 per ton off the duty on bars. 
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sources of the country, and not only the masters, 
but the workmen in the mining districts of France, 
look upon anything approaching to free trade in 
iron with foreign countries, especially England, as this metal, and the increasing wants of society, 
the death-blow to their industry. It must not be | raised its drooping head; it was at this time that 
supposed that the raw material does not exist it is | agriculture, one of the iron trade's best supporters 
found in abundance—but not in juxta-position, as and friends, came to its aid, The cumberous 
in England. wooden plough, which for ages tilled the soil, began 

Mr Perdonnet, in his report to the Societe Insti- to disappear. Agricultural implements of iron began 
tution, said that France has an inexhaustible. to be used, the wheelless waggon began to be dis- 
supply of minerals, excellent in quality, and most used, iron tyres were adopted for the wheels of 
of them equally rich with the English minerals. | vehicles more generally, and the production of iron 
There is pit coal in abundance, many kinds yielding | for the trade caused no inconsiderable increase in 
excellent coke, well suited for the blast-furnace, | the consumption of its own production; but whilst 
costing less at the mine than English coal, except at | the plough was being made of iron the sword was 
avery few places. Limestone and fire-clay are to | not forgotten. The implements of war were being 
bé had at the quarry equally cheap, and the labour , fast improved, the cannon of the navy, and the 
costs less in France than in England.” But the | armies of England were being augmented to an ex- 
coal, ironstone, fire-clay, and limestone being all traordinary degree. The tounage of the ships of 
found in different localities, and there being no | war was being increased, and with the increase of 
canals or railways to bring the raw materials together, | tonnage came guns of greater calibre, of heavier 
the expense of transit becomes so great that more, metal. The warof the Austrian succession was at 
than a third of the value of the iron is eaten by the | this time raging. Russia was fighting with the 
expenses of the carriage. At Fourchambault, the | Turks. The American colonies were clamouring 
coal of St. Etienne, which costs only 5f. (43.) at the for independence, for at that time America had not 
pit's mouth, has increased by the outlay of carriage | thrown off the yoke of England. The political at- 
to the ironworks to 30f. (24s.) per ton. So you see | mosphere, as the phrase now goes, was at that time 
this item of carriage becomes most serious when it very clouded: the something looming in the 
requires so many tous of coal to make every ton of future which Mr. Disraeli's telescopic eye saw a 
iron, and one which must materially add to the cost few years ago was most distinctly visible then, so 
of the material; that is only one instance of many | England prepared to have a shot at it, and she 
similar cases. But this defect is being daily reme- | hastened to complete her armaments by sea and land. 
died: locomotion by railways and canals is men Besides, there was rebellion in our own land; the 
becoming more easy. e commercial treaty with | last efforts of the Jacobites were made about this 
time. The Pretender (Charles Stuart) had landed 
in Scotland, and it was in 1746 that the battle of 
Culloden was fought, which extinguished his hopes 
and claims to the throne. So you see that those 
were busy and stirring times, and it is well known to 
you what an impulse a popular war gives to the iron 
trade. The note of preparation sounds with in- 
croasing clamour, the anvil is never vacant, the 
hammer never idle; there are tempting contracts 
out, the artisan is in t request, Birmingham is 
extremely brisk, and at such atime Brown Bess 
had many suitors. 

Yet, whilst war and tumult were active commerce 
did not slumber. The great bugbear held up by 
foreign nations to deter England from war has 
always been the paralysing of her commerce, yet it 
has seldom chanced that England has suffered from 
wars, as her commerce if restricted in one direction 
has generally expanded in another, and we have 
seen our exports and imports increase in spite of all 
the threats and forebodings of our enemies; and 
however the tide of battle may have risen or fallen 
upon tho Continent, the ocean, the great highway 
of our commerce has been free and safe wherever our 
sails were spread upon its boundless bosom. 

During the first half of the last century cotton 
goods formed the principal items of our exports, 
and next to cotton in importance or declared value 
came hardware and cutlery. It was about the year 
1770 that cotton began to be an important native 
production as an export, but since that time the 
extension and improvement in the cotton manufac- 
tures has been so t that at this time the exports 
of cotton stuffs and yarns amount to nearly an entire 
half of the total exports of British manufactures ; 
this is attributable to the great improvement in 
their manufacture by the employment of machinery, 
and which machinery owed its existence to the iron 
trade. The exports during the year 1784 amounted 
to a little over £15,000,000 in declared value, the 
British manufactures and produce being estimated 
at £11,550,000, the balance of the £15,000,000 total 
value being foreign and colonial produce, In 1785 
they increased by £1,000,000, the increase being on 
the side of manufactures. There was a corresponding 
increase in exports till 1790, when the value 
amounted to £20,121,000, the value of British manu- 
factures being in that year £15,000,000. The same 
steady increase goes on up to 1818, when the ex- 
ports reached C45, 180, 000, the value of our exported 
produce and manufactures being in that year over 
£45,000,000. There was a great development of 
our commerce and manufactures going on during the 
whole of the French revolution and war, embraced 
in the period from 1770 till 1818. 

The day from which the greatness of the cotton 
manufacture of this country dates is the 15th of July, 
1769, the day on which Richard, afterwards Si 
Richard, Arkwright took out his patent for im- 
provements in the manufacture of cotton. Ark- 
wright was born of poor parents, of whom he was 
the thirteenth child; he had no capital but his in- 
telligenee, perseverance, and indomitable power of 
will, but he was one of the most distingui mem- 
bers of that band of inventors, those men oí practica 
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suddenly it began to rise ; though apparently lifeless 
it suddenly sprang into new existence. It was at 
this time that improvements in the manufacture of 


The policy of France with regard to iron has been 
till now what ours was up till the year 1825, when 
the duty was abolished, though not without opposi- 
tion from several of our ironmasters; and if France 
attains so great a development, commencing from 
this date, as we have done from the date of the 
abolition of our import duties on iron, what must be 
the amount of its production in a few years? 
Depend upon it, we shall not stand idle. The 
foreigner may tread upon our heels, but the touch 
will only be the signal for a new bound, and he will 
be distanced. Continental engineers now produce 
works of engineering skill which demand and receive 
our praise. The workshops of Paris. Mulhouse, 
Vienna, and Berlin are no e establish- 
ments, and an Englishman beholds with gratified 
pride that the machinery and tools in use there either 
bear the name of one or other of our makers, or are 
modified from an English type. 

The annual make of iron in Spain is estimated at 
8000 tons, a contemptible quantity for a country 
rich in minerals, and having a population of some 
15,000,000. Sweden and Norway have long been 
celebrated for their iron mines. The cause of the 
superiority of Swedish iron has never been accu- 
rately ascertained ; it has been attributed by some 
to one cause, by others to another—such as the 
manner of working, the presence of manganese, 
and, with a great amount of probability, to the 
superiority of the mine in the first instance. Large 
quantities are exported annually from Sweden for 
conversion into steel, but the whole exports do not 
exceed 80,000 tons per annum, and the production of 
unmanufactured iron is about 150,000 tons, Belgium 
is arapidly thriving iron district, but its produce is 
limited; however, in a few years it may do wonders, 
as its mines are worked with great intelligence and 
skill. It will be impossible in a sketch like this to 
detail the histories of the iron trade in Russia, 
Prussia, Austria, and the States, even if it were 
desirable to do so; but I may remark, if you will 
foo me to use a double Hibernianism, that 

reland is the only part of England which, as lregards 
the trade, has advanced backwards. In 1672, 1000 
tons of iron were made in Ireland; now, with one 
or two exceptions, the manufacture has ceased. 

I find that the number of operatives engaged in 
the manufacture of iron, including those employed 
in the kindred operations of quarrying and extract- 
ing the minerals, is 250,000 men, and in giving 
motion to the various machinery requisite for the 
creation of iron there are steam-engines of an aggre- 
gate force of 250,000 horses, equal to 1,000,000 men, 
so that altogether we have a force in this country 
devoted to the production of iron equivalent to that 
of 1,250,000 men, entirely exclusive of the manual 
labour employed in engineering operations. Our 
exports of iron, machinery, and cutlery, in declared 
value at the Customs, amount to £5,100,000, whilst 
our imports of iron amount to only £35,000, at 
Hake whole of this amount being paid fur Swedis 

n. 

It was in 1740 that the iron trade was so low aud 
languishing; it was at its greatest depreesion, when 
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talent, by whom the manufacturing syste: of the 
British empire has been brought to its pres: nt state 
of excellence and superiority; he was born «t Pres- 
ton, in Lancashire. There were no manut.ctories 
of cotton there before his time. He was by trade a 
barber. So intent was be on perfecting his invention 
that he was often long absent from his business; his 
wife, one of his own humble sphere, dreaded lest the 
business should go to the dogs, and she and the 
family to the workhouse, broke hie modelsin the 
hope of curing him of what appeared to her to be a 
delusion, and refixing his thoughts upon his powder 
par and pomatum pot, but in vaio ; he completed 

is invention after a labour of nine years, and it is to 
him the cotton trade owes so much. The merits of 
his improvements are {fully detailed in Mr. Baines’s 
history of that trade. Now, it will naturally sug- 
gest itself to you what a great impulse the applica- 
tion of machinery must have given to the iron 
trade, when you consider the vastness of ite produc- 
tions, and the value of its exports, as shown above. 
Arkwright's machinery was now employed in a 
thousand mills; the ceaseless looms were working 
day and night, but the prejudice in the minds of the 
workmen was great against the employment of Ark- 
wright’s inventions; the handloom weaver looked 
upon them with dismay, and saw nothing but his 
ruin in their employment, so little were those great 
principles now so generally understood—the doctrine 
that the employment of machinery in the productive 
sciences increases the demand for the labour of the 
industrious classes, the great fact that tke manual 
labour of this country is by no means adequate to 
our productions without mechanical aid, and that if 
the cost of the manufacture were reduced by such 
means the demand for the material produced in- 
creased in proportion to its cheapness, and made this 
country a successful competitor in foreign markets 
with the productions of foreign nations, creating an 
increased demand forthe labour of our artizans. The 
artizans of that time had little faith in the natural 
growth and development of society; they did not 
eee that new wante would arise, that artificial de- 
sires and necessities would be created, which 
manual labour could never supply, but they looked 
upon machinery as their natural enemy, in much the 
aspect as the window-breaking urchin regards the 
policeman. Riots took place, and the machinery 
was burnt or destroyed, so blind and suicidal was 
the animosity raised against it. 


INSTITUTE CHEMICAL SOCIETY, BIR- 
MINGHAM. 


LECTURE ON SrEAM Borers. 


On Thursday last an interesting lecture on the 
above subject was delivered tojthe members by Mr. 
M'Evoy. 

Before proceeding to the subject of steam boilers, 
Mr. M‘Evoy gave an account of the new theory, in 
relation to the means by which masses of water be- 
come heated, propounded by Mr. Williams, of Liver- 

l. He first gave the old theory, supported by 
rande, Graham, and most of the philosophers of 
the last half century, which was that called convec- 
tion, and was explained thus :—W hen any source of 
heat is placed at the bottom of a vessel containing 
water, the stratum of liquid at the bottom became 
heated, and, consequently, specifically lighter than 
the upper stratum, and rose to the surface, that at 
the top falling, and becoming in its turn light, and 
so on, until the whole of the liquid has arrived at a 
temperature of 212°, when it is dispelled in the 
form of steam. 

It was eet forth that water was incapable of con- 
ducting heat, and that the mass of water becomes 
heated by convection, or a carrying of the heated 
panon upwards, and the cool ones down to become 

eated in theirturn. This theory is usually illus- 
trated by suspending small solid particles in a 
lobular-shaped vessel, and applying heat to the 
ttom, when the motion of the solid bodies indi- 
cates the current of heated water. But, recently, 
this theory has been considerably shaken by one set 
forth by Mr. Williams, which supposes that as soon 
as heat is applied to a vessel of water, vapour is at 
once produced, which is gradually absorbed by the 
water until the heat of 212° is reached, at which 
point the water is saturated, and the vapour escapes 
as steam. In support of this theory, Mr. M‘Evoy 
performed the following experiment. A small test 
tube was half filled with water, and a watch glass 
was placed over the mouth convex side, downwards, 
the concave side being partly filled with water, 
When the test tube was held in tte hand vapour was 
given off, and condensed on the lower side of the 
watch-glass; this experiment proving that steam 
is generated on the application of the slightest heat. 
Another experiment was performed to demonstrate 


the same fact, and also to show that water is inca- 

tle of condensing steam; it was as follows:—A 
arge glass beaker was about half filled with water, 
a small stool was placed in the centre, and upon this 
a watch-glass, concave side downwards; upon the 
application of heat supplied by a small spirit lamp to 
the bottom of the beaker, vapour was produced, and 
collected in the watch-glass until the amount was 
sufficient to overturn it. l 

Mr. M'Evoy then proceeded to describe the 
various forms which steam boilers havo as- 
sumed. lst. Tbe dome shape, which was used 
for a short time by Watt, and soon gave way 
to the waggon shape,’ which kad the disadvantage 
of bein ə worst shape that could be devised for 
strength, often requiring bars of iron to prevent the 
sides and bottom from being forced out of shape, 
these being the weakest parts. 

The Manchester boiler was mentioned as being 
the best for economy of fuel and greatest strength, 
the dimensions fora 20-horse boiler of this kind 
being 20 feet long, 5 feet wide, and 6 feet deep. 

I'he London boiler (in which the fire was placed 
inside, and completely surrounded with water) was 
considered by many as the best form, but the lecturer 
(who is, by the way, a gentleman possessing much 
irs i experience) mentioned some important 

efects. He stated, that in this form of boiler the 
flame does not impinge directly upon the surface; but 
is carried along transversely to it, thereby dispersing 
much of the heat. Mr. M‘Evoy mentioned some 
experiments made upon a Jocomotive pipe boiler, 
which proved that the first foot from the source of 
heat generated as much steam as the rest of the 
boiler, he accounted for this by the fact that the 
flame impinges directly upon the face plate, and 
heats the tubes nearest to it; but, during its passage 
through the rest of the tubes little heat is produced. 

A cordial vote of thanks was presented to Mr. 
McEvoy for his very interesting lecture, which 
brought the meeting to a close. 


PATENT LIST. 


(From the Commissioners of Patents’ Journal.) 


LIST OF SPECIFICATIONS, 40. PUBLISHED DURING THE 
WEEK ENDING 4TH NOVEMBER, 1865. 


3233. Fastening for railways, M. A. Muir aud J. McIlwham—10d 

3234. Float for steam boilers, J. Traswell aud W. Truswell—1d. 

3185. Separating wool from refuse mixed fabrics, 4, Baville— d. 
3336. ufacture of pins and hackles or gills. T. R. Hardivg—ls, 2d 
3237. Mules for spinning and doublivg, J, Dold Iod. 

3238. Sewing machines, J. Johneon 
3230. Steam engines, &c., W. Nalder and A. Belcher— 1. 4d: 

3240. P ojectiles, R. Call—édd. 

3341. Warehouses or storing liquids, &., P. C. P. L. Prefontaine— 


32412. Machinery for manufacturing enamelled wares, B. Baugh—1s. 
3243. Girders, R. Shufflebotham—10d. 

3244. Globes, E. Perce IA. 

2715. Burners for hydrocarbon lamps, A. S. Macrae and A. Bayley—4d. 
2%. Hair-brushing machinery, A. C. Robb—4d. 

327. Motive pover. R Couprant— 4d. 

378- Horee-shoes, H. A. Bonneville—8&d. 


JY. Presses. H. A. Bonneville Al. 
3350. Roufs, T. Bouch—le gd. 
3251. Cast steel tubes. W. H. Brown— la 
3252. Treating oils and hydrocarbons, L. P. E. Max—10d. 
3233. Carding engines, J, Ladley—8d. 
3254. Machiuery for waking horse-suoss, W. E. Newton—10d., 
3255. Suoke-cunsnmlug furnaces, P. A. Roger—8d. 
3254. Mauure, T. Richardson-—4d. 
3257. Printing music, F. J. Endres—4d. 
3358. Carces for jewellery. &c., K. Quin—8d. 
9. Manual power carriages, T. du Boulay—lôd. 

260. Obtaining aud applying motive A C. W. Siamens— 4d. 

% Specifications will be forwarded from the Comintssioners of 
Patent's Office, Southampton-buildings, Chancery - laue. by post on re- 
ceipt of the amount of price and postage. Sums exceediug 5s. inust 
be remitted by Most-office Order, made payable at the Pust-office, 5, 
High Holborn, or Mr. Beunet Woodcroft, her Maiesty’s Patent Office. 
Wecannot undertake to forward Specifications, or Booka 
rom the office of Tae Kann MECHANIC. 


advertised 


PRINTING Perss MANUFACTURE IN GEBNAKY—We 
read the following statistics on German printing: 
press manufactnre in the Journal for the Art of Print- 
ing: On the occasion of the jubilee of the great es- 
tablishment of Messrs. Kouig and Bauer, at Oberzell, 
near Wurzburg, a catalogue was issued, by this 
firm of those printing offices which were supplied 
with the first thousand of their steam presses. We 
find in this cataloguo the firm of F. A. Brockhaus, at 
Leipzig, was supplied with 21 presses; of Decker, 
at Berlin, 20; A. H. Payne, at Leipzig, and the 
Imperial Printing- office at St. Petersburg each with 
15; Cotta, at Stuttgart, and the Royal Mint at 
Madrid, each 14; M. du Mont-Schanberg, at Co- 
logne, 12; Rivadeneyra, at Madrid, 11; Wester- 
mann, at Brunswick, 10; &c. Of those first thov- 
sand steam-presses, 719 remained in Germany, 119 
were sent to Russia, 39 to Switzerland, 28 to France, 
28 to Spain, 14 to Italy, 11 to Sweden, 10 to Austria, 
9 to Denmark, 9 to Holland, 6 to Belgium, 5 to 
England, 3 to Brazil, 1 to Turkey, and 1 to the 
East Indeis. 


——— 


— 


W. SPBECALEY, 
ENGINEER, MACHINIST, 
AND LATHE MAKER, 


— ee 


T. E. TAYLOR. 


MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 
AND GENERAL MACHINIST, 
110, FETTER-LANR, FLEET-8TREET, LONDON, EC. 
Patterns made to drawing. 


. irn e 
H LLOWAY’S OINTMENT AND PILLS 
BAYE AND ATRE Dag ae 


sores, and contractions, 
remedies, after all other known means have been tried in vaio. 
Varicose veins, and all other descriptions of sores, ulcerated, and bad 
leg. which seem to defy the best surgical skill succumb iu a shart time 
to the soothing. healing, and purifying properties of Holloway » 
ointment and Pills. They operate both locally aud vonstitutioually, 
they strengthen both capillaries and nerves, and regulate the ciren- 
lation of the blood. The most valued testimonials are constavtly 
rece from persons chance directed to Hollowny’s safe and oertain 
remedics, and which effected a complete cure, even after the cousti- 
tution seemed thoroughly broken down. 


P61! hands 
Self- acting, Turning, and Screw- Cutting Lathes, 


OF THE FOLLOWING SIZ ES, 
For Sale, and Ready for Delivery :— 


Height of 
Centres. 
64 Inchee. 
T 99 
71 „, 
8 29 
8 99 
8 „ 
10 „. 
11 i 


Length of Bed. 


6 Feet. 

8 55 

14 „ 

8 is 

12 55 

13 „ z 
16 ” ai 
16 „ ** 


ANN | l 1 


si 


|) 


— \ 
zy | 
$ 

$ 


avi 
Wi 


Par 
BAN we 


Also a large Assortment of Single and Double Geared Drilling and Boring Machines; Planing, 


Shaping, Slotting, Bolt Screwing, Punching, and Shearing Machines; Hydraulic Jacks, 


and other Tools. 


Screw J acks 


Apply to W. BLACKETT, Hope Iron Works. 108, Southwark Bridge Road. London- 
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UPFIELD GREEN, 


95 1 


JOINERS’ HALL .BUILDINGS, 79, UPPER THAMES STREE I EOS - 


LITHOGRAPHER, PRINTER, ARTIS‘, 


PLANS, 


_ MODEL WATCH 


= 65, e 


LONDON. 
3 8 


401M J, JO spuTy MV 


ao} Pop H 


SILVER FROM 
8 GUINEAS, 


a TUCK’S 11 STEAM 
S35) PACKING 


See TUCKS PATENT ELASTIC 
Sy Re PACKING AND L ETALLIC 
L'NINGS F EAM-EN- 
Gl NES, PUMPS. 2 
Apv\nTaers.—A more perfect 
vacuum is obtained, Friction 
uced, great saving in oil and 
„ tallew, and the Packing is gra- 
AS) dually and completely worn 
away without becoming hard, 
Tavs Osviarixe THR Necessity or DRAWING Tus OLD 
Packinea. 
J. H. TUCK & co., $5, CANNON STREET, E.C. 


VULCANISED INDIA RUBI ER GOODS. 


VALVES, WASHERS, HOSE, MILL BANDS, &c 
J. H. TUCK and CO., 35, GANNON STREET, E. C. 


WRPRALE’S SRKRIES. 
Catalogue on Application. 
TREATISK ON GAS-WORKS, and the 
Practice of Manufacturing and Ditton Coal Gas. 
By SAMUEL. HUGHES . 
prem, ee edition, illustrated, revised by . 


= VIRTUE BROTHERS and Co., Amen Corner, London, 


CREW CUTTER’S GUIDE, 


Price ls. 6d., or stam pa. 
8 115 Be apy ead nenciy 2,000 Trains pot Wheels, all different 


wee A for Engineers, 4 — 6 inches, Gas Taps jin. to 
Whitworth’ 's thread and 
h showing a new radius — invented by the author 


4 
naling be ad, at James Martin, 19, Wilsov-street, New Cross-road, 
psx. S, ELEVATIONS, &c., Mado, Copied, 

charges, by J. wey . J. GREENE, 03, wie the bast manner, ai — i 


GES, Surface Plates, Straight 
S ai of ong od ri 15 Instruments e e 
reat aecuracy and 


of all 
re GARSIDE, 17 — B Oxford-street, Manchester. 


E.—Removing to No. 122, from 132, 2, LONG 
OTICE.— Rem Ww o. ei SUFFELL, Manufacturer 


ta for g 5 

proved Engineering, * and Drawing Instruments 
‘oreign service. ustrument of athe finest lity at very 
peat 1 all Nations. Post-free Cata- 


logues. rwarded to all parts on remittance or London reference. 


town coun Being free from 3 they can be used 
9 prs 3 ts totally inadmissible, Exhibition, and every 
information supplied at 40, Cranboarn-street, Leicester-square, W.C. 


.! OG PE AI TSE Se TSI 
S re -HAND CASES OF MATHEMA- 


TICAL INSTRU MENTS, Theodolites, . Pentagraphs, 95 


Lenses, Magie Lauterns, — Dissolving View e Voigt 


scopes, Telescopes, 
Boss, Dallmeyer, and others. 
Catalogues forwarded on forwarded on receipt of three stamps for each. 


ayia dears sie. Shoe ct 
TAA LONDON DRAWING ASSOCIA- 

TION for supplying „ Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Triacings, Wood Engraving, Electrotyping, 7, 
Duke-street, Adelphi, London, Knelose stamp for pro- 


esotas. 


TO” 
NO INV ENTORS.—GEN ERAL 
4 PATENT OFFICES.—L. de FONTAINEMOREAD, 
4 South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 32, Rue des Minimes, Brussels. Provisional pro- 
tection, £7; to complete nt, £30; French patent, 
£6 10s.; Belgium, £2 108. reular gratis on app ication. 


RAPIDITY AND ECONOMY. 


hag easy to operate, simple to learn, 
derangement. It will TUCK, HEM, FELL, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
uch, will not rip. Price from 46 6s. 


WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. 
MANUFACTORY—GIPPING WORKS, IPSWICH. 


AND DE& IGNE ER, 


DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


“ EXCELSIOR,” “ EXCELSIOR”? 
Family Sewing & Embroidering Machine 


WITH ALL THE LATEST IMPROVEMENTS, 


uiet in action, and not liable 
GATHER, CORD, QUILT, BRAID, 


PRICE LI 


Crickmer s Patent Plastic Metallic Packing. 


RTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 
. INDIA- RUBBER CORE PACKING 
Do. 


FU 
PATENT WIRE GAUZE JOINT PACKING.. 


. 1s. 6d. per lb. 
CRICKMER’S PATENT PACKING . 2s. 3d. 


Pj. es = 4d. per 1b, 
Do. (CUTTON) ee 


‘ Do. 
Tuts Packing takes less Tallow to lubricate it oan any other, and being a Pliable Metallic Surface requiring but Little — 12 to 


keep it Steam 


there is a 


great saving in friction 


PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., 
CAUTION,—Engineers, Millowners, aud others pike 8 against Purchasing a Spurious Metallic Packing, purporting to pn Crickmer’s, 
ENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS 


-GRAN +E ROAD, BERMONDSEY. the only 


10 feed e 
e me i 100 


WATT ca iC TALS A 1 


WAT T 


PUNTA 


= 85 > — 
„ a n , 
e etna 


Brag 


Prion Lists on Application. 


H. WATTS, 


i ih | MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE 


a. SS a PH 


RANGES, 
ENGINEER, 


HOT-WATER BATH 
APPARATUS ERECTOR, 
1, Water-s*reet, 
NEW BRIDGE-STREET, 
BLACKFRIARS, E.C. 


Estimates sent, post-free, on applica- 
tion. 


No Fitter or Turner should be without a Straight-edge. 
The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND MACHINE IRONMONGER 
: 135, STEELHOUSE LANE, BIRMINGHAM. 


Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE. 
GHANGEKE WHEELS FOR SCREW-CUTTING LATHES. 


JUST PUBLISHED, 
In Post 8vo., Cloth, with 17 Illustrations, 48, post free 


THE SLIDE VALVE 
PRACTICALLY CONSIDERED. 
By N P. BURGH, Engineer, 
London: E. and F. N. SPON, 16, Bucklersbury. 
J. H. Mc MORRA 
ENGINEER AND MODELLER, 


140, SALISBURY COURT, FLEET STREET, 
Castings supplied. 


NATIONAL BOILER INSURAN CE 
COMPANY (LIMITED), 


LEADENHALL-STREET, LONDON. 
JOHN SsuIIIM & Co, 
ENGINEERS AND BUILER MAKERS, 


Bole London Agents. 
All Bollers supplied by this firm Insured the First 
Twelve Months Free of Charge. 


27, 


WW. X A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANL ET. 

(Late Foreman at David Hart's,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 
Patterns designed and arranged from instruction according to 
requirement. 


JAMES LEWIS, 


(Late Lewis & Son), 

ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions, 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS, 
(Late of 6, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
cut to Sealg, 


"ce 
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8 NEW AND ORIGINAL SCIENTIFIC WORK. 
New ®reparing for Press, and will Shortly he Published, Size Sixteen Quarte Pages, IlHuctrated, 


HE MIRROR OF SCIENCE: 


A Weekly Miscellany of Entertaining and Instructive Articles on Photography, Ohemistry, Electricity, 


Astronomy, &c., &c. 
‘Price Twopence (Weekly). 


PUBLISHING OFFICE, 147, FLEET STREET. 
COMMUNICATIONS TO THE EDITOR TO BE ADDRESSED TO 75, FLEET-STREET. 


PATENT HOLLOW STEAM PACKING. 
1 great and peculiar advan of this 


packing consist in its remaining perfectly elastic, and is so con- 
structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
a * Goods, or any descriptien f Indla- rubber articles 
© to order. 
Price List or circular, with full description of packing, to be had of 
the only Manufacturera and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India rubber 
Works, Cowner-street, City-road. 


PATTERN AND MODEL MAKING 
By Contract or Otherwise. 
EXECUTED WITH DISPATCH, 


BY - 
J. H. Mo MORRAN, 
140, SALISBURY,COURT, FLEET STREET. 


i i W. H. PEAROE, 
LATHE AND. TOOL MAKER, 
77, GREAT SUFFOLK STREET, 
s BOROUGH, S.E. 
- Lathes from 35s, upwards, 


W HEEL, RACK, and SCREW CUTTING. 

SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to any 
size or pitch. J. Wilkinson, Engineer, St. George's Works, 83, St. 
George’s-road, B. London. a 


HE IMPROVED LEA THER DRIVING 


_ STRAPS FOR MACHINERY are stranger for a given sieht, 
more effective, more durable, avd cost considerably less t any 
other kind of Driving Belt. Special Straps for Portable Engines. 
Price Lista free. | . 
, Turner' Patent Strap ard Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-laue, London, b. C. Mr. H. FERRABEE, Ageut. 


ROSS SELF- ACTING LUBRICATORS 


FOR STEAM ENGINES. 
Testimonials and Prices Post free. 
Apply to EDWIN H. NEWBY, 
31, CHEaPsIDE, and LEICESTER. 


The above Lubricators grease every particle of steam previous to 
its pasalng through the valves into the cylinders. 


NVENTIONS PROTECTED 
PATENT or REGISTRATION, at fixed and most 


moderate charges. The Inventors“ Manual free by post, 
or gratis on application.—Apply te Mr. BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 


tablished 21 years. 


INVENTORS ASSISTED 
{XN Securing, Carrying Out, and Disposing of 
their Inventlous.— Apply to ? 


eser. B. BRO E and CO., 
British and Foreign Patent Office, 49, King William-street, London- 
pridye. 


A Pamphlet gratis, on Cost of Patents, may be had on application 


INVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to. Mr. WILLIAM 


BROUKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, London, W.C. 
SARL LP DG EIEN OG of Neh Ss CMA I AEE nS 


1 YATENTS FOR INVENTIONS.— Full 

instructions may be obtained by applying to Mr. W. 

T. RAWLE; Office of British and Foreign Patents, 8, Small 
street, Bristol. 

PO SECURE INVENTIONS by Patent 

ight at home and abroad, consult Messrs. TONGUE 

and BIRKBECK (gratis) 34, Southampton2buildings, Chan- 
cery-lane, W.C 


OTICE TO INVENTORS.—Office for 


Patents, 4, Trafalgar-square, Charing-cross. Printed 


instructions (gratis) as to the Cost of PATENTS, for Great | 
Britain or foreign countries. Advice and assistance in | 


disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co, Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.C.. 


THREE PRIZE MEDALS IN 1865. 


Stettin. For “First-Class” Wood Working Machinery. 
Cologne. For “Superior” Š ý Do. 
Dublin. For “Excellent” 8 s Do. 


CHARLES POWIS AND CO-, 
SAW MILL ENGINEERS AND MAKERS OF CONTRACTORS' PLANT 
CYCLOPS WORKS, MILLWALL PIER, 
London, 


City Offices, 
51, Gracechurch-street, 
Where all letters should be 


addressed. 


CHARLES POWIS AND CO. 


are prepared to give Plans and Estimates to com. 
plete Sets of Machinery fer Contractors, Builders, 
and Railway Carriage Shops. 


E AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the Business of his late Father, which has been establ 
eee eder, okers his ee services to n ~ arnar, Paine E zull e ere ished 2 
ous modes of securing proteotiou for iaveutions at home and abroad, may be Gratis lying 3 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. “by app À ly 


PATENTS. 
ME VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia: 
Patent at, 64, Chancery-iau 


o, W.C. 
Traneacts every description of business conn with Letters Pateat for Inventions, Provisional protection, 6 to 


8 guineas. A “Guide to Inventors” free by post. 


E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS 


Drawings and Prices on Application to 


W. T. HENDRY, & Co., 73, Queen Srrzer, Lonpon, E.C 


3AMUEL BROTHERS, 


Suits for all Occasions 
| 36s. to 114s. 


Boys’ Suits 
168. to 35s. 


50, LUDGATE HILu. 


’ 

0 * » 18 a 4 

B The new Book with 42 Engravings (36 being Portraits). illustrating the mos 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase, 


Loxpen : Printed by Mappiox and Porraas, 1, Crane-court, Fleet-street; and Published for the Proprietor at the Office ot the New 
| agents’ Publishing Company, 147, Fleet-street. 
| Advertisements and Communications for the Editor ate requested lo be sent to 162, FL&UtT-STREET. 
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[Prick ONE PENNY. 


PUMP FOR RAISING WATER FROM ANY 
DEPTH.” 


Tak raising of water from great depths is a problem 
difficult of solution if the water is to be elevated in 
a single jet. In very deep mines, such as coal mines, 
for example, where a depth is sometimes attained of 
from six hundred to one thousand eight hundred feet, 
the usual practice is to raise the water in stages ; but 
this entails a considerable amount of complication. 
Mons. F. Prud’homme, of Paris has recently in- 
vented a pumping machine which raises the Water in 
a single jet, without the intervention 
of separate stations, and which admits of 
the motive power being applied to any 
distance from the shaft. This apparatus 
consists of two parts only ; the one, which 
ie situate near the bottom of the shaft, 
or abeut 9 or 12 feet above the water, 
is the actual water elevating apparatus, 
and the cther, which is situate outside, 
but as near as possible to the mouth of 
the shaft, although there is nevertheless 
no limit to the distance, isa force pump, 
_ which is placed by the side of the motor. 
These two apparatus, namely, the actual 
water elevator and the force pump, are 
in communication with each other by 
means of two pipes, which serve for the 
elevation of water and the transmission 
of the power. The elevator consists of a 
well- bored cylinder of cast iron or copper, 
closed at its two extremities by metal 
covers. It is divided into two separate 
and distinct parts by a solid transveree 
partition or central ry ware against 
which the reaction of the water exerts 
itself. Within this cylinder there are 
two solid pistons of equal diameters, fixed 
upon one common rod, working through 
a stuffing po 95 ue its K ved. 

ragm. Suita i valves admit 
Re water from the wells into the ele- 
vator, whilst other valves enable it to 
be expelled therefrom— the water being 
alternately drawn and forced by the 
action of the pistons. The reciprocating 
movement of the pistons of the elevating 

linder is derived from the force pump, 

though it may be situate several 
hundreds of yards from theelevator. The 
force pump consists of a solid piston, 
working in a TE or pump body, for 
the purpose of forcing the water there- 
from, and it may be made either pr 
or double acting, and placed either 
horizontally or vertically, as preferred. 

The accompanying engraving repre- 
sents a vertical section of one form of M. 
Prad’homme’s force pump and elevator. 
This latter is placed say 12 feet above the 
water level in the well. The suction 
pipes, f H’, descend to the bottom of the 
well, and are perforated at their lower 
ends, as shown, to prevent foreign matter 
entering the pipes. 1 is a well-bored 
cylinder, closed at its longitudinal centre 
by a disphra a, the centre of which 
is provided with a stuffing box, a’, through which 
works the rod, b, of the two pistons, B B'. 

The ends of these cylinders communicate with 
the walve boxes, c c’, which contain the suction 
valves, D d, and the outlet valves, p’ d'. The open- 
ings, EE, permit of the inlet and outlet of water to and 
from the cylinders. The pistons, B B’, are packed with 
cup leathers, or with metallic spring packing rings. 
The pipes, F 7, which may either be of cast or 


© Translated for the Practical Mechanics’ Journal, from 
Le Genie Industréd, 


wrought metal, and which should be put together 
with perfectly tight joints, connect the elevator with 
the force pump. They may rise vertically up the 
shaft, and may then be carried away horizontally any 
distance to the force pump, with which they commu- 
nicate. Near to this pump the two pipes are connected 
er by the valve boxes, LL’, containing the twin 
valves, ff. The body of the force pump must be well 
bored, and closed at each end by a cover provided with 
a stuffing box, m, through which works the rod, p, of 
the piston, P, packed in any suitable manner, and re- 
ceiving a reciprocating motion from any prime mover. 


PRIEL Se r 


The general action of the apparatus is as follows: 


—Supposing the piston, P, to occupy the position 


shown in the engraving, and moving from right to 
left, and the whole anpasatis to be filled with water 
from top to bottom, and the pistons, B B’, and valves 
in their several positions indicated, the pressure of 
the piston, P, being exerted upon the water, will 
effect the closing of the valves, fp’, and the piston, 
B’, being forced from left to right, will with it 
the piston B; the water contained in the 
chamber, a’, between the end cover and the piston, 
B’, will consequently be forced into the valve box, 


„ 
e 


linder or 


O, where it will open the valve, d', and enter the 
pipe, T. The water in the end, A, of the cylinder 
contained between the piston, B, and the diaphragm, 
a, will also be forced into the pipe, T, through the 
opening st E R 
e valve box, L’, and as the valve, F, is open, a 
of the water will enter the box, a, and y 

ow away by the pipe, a. Another portion of the 
water enters and fills the pump body, m, as fast as the 
piston, P, travels from right to left. In the mean- 
time, the water forced cut by the piston, P, fills the 
space between the diaphragm, a, and the piston B’, 
and a vacuum is formed between the 
piston, B, and the end of the cylinder, 
A, consequently the suction valve, D, 
rises, and the water from the well fills 
the valve box, c, and cylinder, a. The 


piston, P, having arrived at the end of 
its stroke from right to left, pauses for 
an instant, during which time the valves, 


D and d', close again, and so soon as it 

returns from left to right it forces the 

water down the pipe, F, 780 closing 

the valve, /, and opening the twin 

valve, f. The valves, p’ and d, now 
n, and the operation is repeated 
ugh the pipe, F. 

In this apparatus it will be seen that 
there are three equal-sized pistons, the 
first of which transmits to the two others 
the movement which it receives directly 
from the motive power engine, by the 
intervention of the column of water con- 
tained in each of the vertical pipes, 
whatever may be the distance between 
the force pump and the elevator. 


— — — 


GALE’S PROTECTED GUN- 
POWDER. 


Last week her Majesty and suite wit- 
nessed experiments with Gale’s protected 
npowder in the Orangery at Windsor 
sate. The experiments were conducted 
Mr. Gale and Mr. Saunders, and 


by . ; 
hout the proceedings her Majesty 


throu 


ifested the test interest. 
A bow! of the protected gunpowder 
having been produced, a portion of it 
was separated in order to show the faci- 


lity with which the gunpowder would be 
restored. The bowl, with the remainder 
of the protected puwder, was then held 
by Mr. Gale, while a slow match was 
allowed to burn down into the powder. 
This produced no effect beyond lighting 

wn 


l hich consists of exploding a small 

Late lap in the midst 
This part of 
the p i ge appeared to be especially 
interesting to her Majesty, who expressed 
her concern 
the bowl too near to himself. 
however, soon ap t that there was 
no danger. The Princess Beatrice and 
Prince ld, who were not present at 


the commencement, joined the Queen at this moment, 


and Her Majesty was pleased to request that the 
E ea ees migi t be repeated 


he Queen as 

coved tin invention; to which he replied that the 
explosion of the siege train at Inkerman was the 
first occasion on which his attention was seriously 
directed to the subject, and since that time he had 
been making various experiments in order to perfect 
the invention. 

The experiments were brought to a close by 


placing a beg of protected gunpowder upon a fire, 
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when it was gradually consumed without any ap- | 


proach to an explosion. 

The Queen, on leaving, said. Mr. Gale, I thank 
you. I have been, much pleased and intefested in 
the experiments. It isa wonderful in vention, and 
ought to be made very, very useful.” 

Instead of using an ordinary sieve in the experi- 
ments before her Majesty, a new model separator 
was used, by means of which a more perfeet and 
instantaneous separation of the gunpowder is made. 
This machine enables the gunpowder to be separated 
just as fast as it may be required for use in filling 
shells or making fireworks, or any sifnilar operation 
in which danger now arises from the accumulation 
of explosive powder. 


COPPER AND PHOSPHORUS. 
Br Mr. F. A. ABEL. “ 


This paper was devoted to the desdription of a 
series of expériments made to ascertain if phos- 

horised copper would be more effectual as a material 
or the manufacture of cannot than the alloy now in 
general use. After referring to the different chemical 
mp of popper and phosphorus known, Mr. 
Abel spoke of his experiments on phosplhotised 
copper, with respect to its tensile strength. He 
found that an ingot of copper one inch in area broke 
under a strain of about 25,000 Ibs., that of a similar 
ingot of gun metal required 32,000 Ibs. Whilst 
copper combined with 5 per cent. of phosphorus re- 
quired 38,389 Ibs., and with 1:4 per cent, of phos- 
phorus the strain that the inget would bear was 
upwards of 47,000 lbs. Although these experiments 
showed the Very superior tenacity of the phosphorised 
copper, yet there were practical difficulties which 
prevented the application of this compound to gun- 
nery. In the course of the discussion which followed 
the reading of this paper, Mr. Abel stated that this 
phosphorised copper would not be at all suitable for 
telegraphic purposes, as the presence of phosphorus 
was most detrimental to the metal as a conductor of 
electricity. . 

After the paper, of which the above is an abstract, 
had been read, Mr. A. W. Wills made the following 
statement :— 

So long ago as 1848 a p was taken out by Mr. 
Alexander Parkes, of Birmingham, for the use of 
compounds of copper, zine, nickel, and other metals, 
with phosphorus. The result of Mr. Parkes’ experi- 
ments, more apran with ed to the copper 
compounds, had been so favourable as to enable him 
to claim for them many advantages—especially as 
regards the tenacity, hardness, and homogencous 
character of the metal produced. This he proposed 
to apply to the manufacture of tubes, sheathing, 
cylinders for calico printers, and manifold other 
purposes. 

Since the date above mentioned, Mr. Parkes has 
obtained other patents for modifications and improve- 
ments in his original process, and the manufacture of 
phosphorised copper, containing from } to 4 per cent. 
of phosphorus, is now successfully carried on at the 
extensive works of the Stephenson Tube Company, 
in Birmingham, with which the patentee is con- 


This metal is forged, drawn, and rolled both het 
and cold, and ite successful application to the marit- 
facture of tubes, cylinders, eheets, and various othër 
papaes, has established its claim to the possession 
of those qualities which are stated by Mr. Parkes $o 
be its especial characteristics—viz., great hardness, 
homogeneousness, smoothness and evenness of tex- 
ture, and tenacity. Its employment for the mant- 
facture of large cylinders for calico printing has been 
especially satisfactory, by reason of these qualities. 

he successful issue of the whole manufacture 
appears, however, to depend upon the careful selec. 
tion of materials, and upon certain niceties of matii- 
pulation, which are absolutely indispensable 


A PATENT CaSE. 

BARNETT AND ROUsSILLE v. LevcHars. — In the 
Vice-Chancellor’s Court the other day, Mr. Malins 
(with whom was Mr. Owen) moved ex parte for an 
injunction to restrain the defendant, William Leu- 
chars, from selling in boxes bearing the plaintiffs’ 
labels any serpents not manufactured or sold by the 
plaintiffs. The plaintiffs claimed to be the inventors 
of the new firework called ‘* Pharaoh's Serpent,” for 
which they had obtained a patent in France and its 
colonies, and provisional registration in this country 
under the Patent Law Amendment Act, 1852. The 
Vice-Chancellor said that the motion had better stand 
over, in order, that the defendant might be served 
with notice of it, aud accordingly directed it to stand 
over. 


* Read ut the meeting of the British Association. 
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ANSWERS TO CORRESPONDENTS 


Powgr.—An ean invention. 

Stepkensdy- Spon, publisher, Bucklers . | 

ARTHUR. — Anytkilled toeckanic in asmith’s shop will give 
you the idfortmation} you tah obtain the dril k abany 


respectable tool shop. 

Puroxaric. —Will 3 beltfhg made from cotton answer 

his pel ari better than leather. 

Jaor Rosinson. —It is a trade secret. 

BakxSLey.—You had better apply to a musical instrument 
manufacturer. 

Ep. Pickies — Received. 

T G.— Received. but unable to spare space. 

Fercus O Connorn.—Thanks for the hint. 

VuLros.—Call at 7, Bridge-court, Westminster. any even- 
ing after 8 o'clock where Mr. E. Korner, engineer, will 
give you every information on drilling small holes. 

VentiLo.—tTry 70, Guildford-street, Borough. 

SHOEMAKER, BLEACHER, BotciukeR —Answers to all the 

queries are to be found in any common household book. 

WILLIAM Cooper.—Next week. 

Oouxrar Novics —Try 36, Sussex-street, Tottenham-court- 
road 

Henry LB. —If you had watched the correspondence 
carefully, you would have noticed several letters on the 
subject. Bee letter of Vincent C. Davis in present num - 
ber. 

Tyro.—None of our correspondents could (even if willing) 
give you the necessary instructions, witho it the aid of 
numerous engravings, these we cannot undertake the 
expense of. 

W. H. H.—See the post office country directories, 

J. Rap.—We will endeavour to obtain the information. 

R F. M.—On one side only, and as brief as possible. 

James PRICE.— The result of your experiment is curious, 
but there is nothing new in it. 

Dramonvd.—It is an American write to Munn and 
Co, 37, Park-row, New York City, United States. 

Daituna Grass, T. R. M.—Search back numbers. The 

uestion has been answered very often. 

W.—We do not think that it wifl answer our pur- 
pose to engrave the sketch. The difference in price was 
an error on the part of the printer. 

J. O. (Glasgow).—Write te Spon, publisher, Bucklersbury, 
for a catalogue. 

H. J. S. Why not apply to some practica! engineer in your 
immediate neighbourhood. l 

Jous SuitH.—See the /@ettrated Builders’ Journal.. 

W. W. W. — Ex plain yourself more clearty. 

D. McCann. —Try the self regulating - burner, Booth - street, 
Manchester. 

J. N. —Perbaps in our next. 

A. Z. C.- We have received your Illustration, which being 
valueless beyond sulting your immediate requirements 
we cannot reprodnteée. The method shown is the proper 
one to adopt, and if creater effects are required you can 
either increase the surface of your condenser or the num- 

ber of lam'nw of which it is ia ay surface alone 
being the element with which you have to deal. 

F. 8.—Received, with many other coméfunications on the 
same subject. 

Jos. Berry.—JUpce’s prepared is the best, but it will 
always smoke “atil thoroughly ignited, and must be kept 
very dry. 

Nawe—You can obtain one to afitwer your purpose of 
George H. Smith, Market-lane, Ipswich. 

Reotcs.—Oburchitl. 11, New Burfngton-street, will supply 
you With a correct one. 

J. Sarcext, Jox —In ot next. 

B. MARDI. — Thanks for the hint, Et posible we will 
fina space for the articles. 

fames Moraison.—We regret that your comm tention 
arrived too late for fnsertion th the present number, 

HELIOE.— Will appear in our nent. 

EL rox. — Search the back numbets. Several very good @i- 
rections have tppeared for glueing and cementing 
leather. ' 

Exraxsiox.—In of nert. 


tameii 

o a Wi hate te Atk vur correspon Aedth t 46 Mn their com- 
“mtunicuttéss that they may be atte to tevoghise the 
answer. ‘A Bubscriver ” ts nosignati te —we have them 
by the @Hétsand ; the same with Well-Wisher,” £c. 

Several 18 remain over till next week for answer. 

LETTERS spplylng for information to be farnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and manuscripts. as the Editor cannot under- 
take to return such as may be rejected, 


IMPROVEMENTS IN LITHOGRAPHIC 
MACHINES. 


Though not bearing much on engineering, still, 
as an instance of ingenuity, the lithographic printing 
machine of M. Huguet, exhibited at the Dublin Ex- 
hibition by Messrs. Hughes and Kimber, of Fetter- 
lane, London, claims attention. It is said to be 
capable of producing 7,000 impressions per day, which 
is more than twenty-three times the work that could 
be got out of the old machines, and there are besides 
suitable arrangements for varying the speed of work- 
ing when necessary, The inking apparatus is seli- 
acting, and in doing colour work the cylinder stops 
at each revolution to give time for adjusting the 
paper, Which is a matter of the first importance. 


INVISIBLE violet rays turn guaiacum to green, 
which the red rave restore. 
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Dr. Letheby at the inquest held on the bodies 

+ the unfortunate men who met with their death in 
the recent catastrophe at Nine Elms, a large portion 
& the metropolitan public remain under the impres- 
Mon that immense districts are liable to be blown any 


Nu ian se tho oy the evidence given by 


day into smithereens by the explosion of any of the 


unge gasometers that filthify“ so many districts in 
und around London. Our excellent contemporary, 
the Times, which supplies a social, moral, and poli- 
ical code to so many, having been rather unfortunate 
th its scientific dabblings, has assisted in fostering 
this feeling of insecurity among the denizens of gas- 
workey neighbourhoods which, we are afraid, only 
the non-bursting of these immense reservoirs will in 
time allay. The 7% 1e asserted that one, at least, 
of the Nine Elms gasomcters exploded—neither of 
them did any such thing. What, then, did explode? 
In the retort-liouse were three governors, or regu- 
lators, immersed in eight inches of water. Close 
adjoining were open smithy fires. Sv there were 
the gas and the means of explosion, other thingr 
in order for it. Some ignorant workmen—not those 
of the gas company—were employed in plastering 
this goveruor-house, and, somehow or other, one a. 
more of them had managed to tilt one of the goverpors 
on one side, and so Allowed the gas to escape into the 
large room. There it became mixed with atmos- 
pherie air in such quantity as to render it explosive: 
the dreadful compound reached a light, the explosion 
took pla e. hurling masses of the strong building iu 
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the direction of the gasometers, which, besides being 
thrown somewhat off their perpendicular by the sudden 
and severe concussion of air, were struck at the 
same moment b N of ruin projected by the 
explosion; thus holes were made in them, and hence 


what befel—but no explosion. One was converted 


into a huge gas burner, the gas within being burnt | 


away in a huge column of fire, the gas in the otber 
escaping through the vent into the atmosphere. It 
will be seen, then, that it was the liberated gas, 
mixed with atmospheric air, which exploded ; and 
it may as easily be understood that it is next to 
impossible for a charged gasemeter to explode. Air 
may get into a gasometer, but even then it would 
not explode. It would show itself at our burners, 
in a sputtering and a jumping, and occasionally a 
„going out,” nothing more. 

There can be no doubt, however, that gas- works 
in the heart of a city are in the wrong place. Em- 
phatically, they have no business there. They are 
a nuisance, and, as such, should receive notice to 
quit. There are numerous localities away down the 
river where their filthy smell would annoy and injure 
no one, and where the expenses of the companies 
would be much decreased in one great item—coal 
carriage; for, away down the river, vessels could 
discharge intoa jetty at the works, and save all 
cost of transhipment, as now, to bring the coals above 
bridge. The sums which each of their present im- 
mense and valuable sites would bring in would pur- 
chase enough land elsewhere for three works; and, 
altogether, the sooner they set about moving out of 
town the better for the inhabitants of the several 
localities, the public at large, and, doubtless, their 
own interests. 
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SORBY’S SPECTRUM MICROSCOPE. 


To superiority of the new form, as published 
by Mr. H. C. Sorby, consiste in the employ- 
ment of a compound direct vision prism over the 
eye-piece. The slit is fixed in the focus of the upper 
lens of the eye-piece, which is made achromatic, so 
that all parts of the spectrum may be distinctly seen 
at the same time. By using a binocular microscope, 
the inclined tube can be employed as a finder; and, 
on ing so that a minute object is in the centre 
of the field, it will be directly in front of the slit 
fixed in the eye-piece of the othertube. On looking 
through this eye- piece, it is easy to see that the ob- 
ject is properly piaced in front of the slit; and then, 
on placing the prism on the eye-piece, as if it were 
a Nichols's prism, the spectrum of the object 
can be seem to great advantage. This compound 
analyzing prism consiste of two right angled prisms 
of flint glass, between which is a rectangular prism 
of crown glass, and at each end a crown glass prism 
of about 75°, all cemented together with Canada 
Arrangements are also made in the instru- 
ment, by means of a reflecting prism covering half 
the slit, so that the spectrum of a minute object 
3 on the stage may be compared with that of a 
ger object placed on a stage attached to the side of 
the eye-piece, and thus their difference or identity 
may de seen ata glance. It is thus easy to compare 
the spectra of minute crystals and of their solutions; 
to study the spectra of small coloured blow- pipe 
beads; and, in fact, accurately examine the nature 
of the light of any minute liquid or solid coloured 
substances. By using a parabolic reflector attached 
to the object glass, opaque bodies may be examined 
by reflected light; and, as a curious test-object, it 
may be mentioned that, by this means, a speck of 
blood on white paper, which would not weigh more 
than one-millionth of a grain, will show a perfectly 
characteristic spectrum. 


RAILWAY STATION SIGNALS. 


There is one question invariably asked when a 
night train draws up ata station—Where are we 
now? The painted board cannot be read in the 
darkness, but there is an immediate answer from the 
porter, but the worst of it is that answer, uttered 
with railway speed, or it may be ia a provincial 
patois, is wholly unintelligible, and thus it happens 
nervous travellers get bewildered, and are frequently 
carried beyond the station where it was their in- 
tention to have alighted. On the Great Northern, 
the Great Western, the Brighton, the Metropolitan, 


and several other lines, they have, in order to remedy 
this evil, adopted a very simple arrangement devised 
by Mr. Wm. Grant, of Liverpool. It is this :— He 


has an iron frame to fit on to the top of the lamp, 
and from the sides of that frame he suspends a strip 
of stained glass lettered with the name of the station. 
The light from the lamp illuminates those letters, 
and renders them legible to any person. 


LETTERS TO THE EDITOR 


[We do not hold ourselves responsible for the opinions of 
our correspondents. } 


ASTRONOMICAL TELESCOPES. 

Sir,—As a tyro in astronomical science, I beg to tender my 
thanks to Mr. R. B. W for his admirable communica- 
tion on telescopes in Tuge Mecwanic of Nov. 10th. A word 
as to cost, namely, £2 106. No doubt cheap for a good 
instrument, but to a working man, at the present price of 
provisions a serious sum, New I have no doubt but that 

r. Wegg's ingenuity and practical knowledge would enable 
him to suggest how to procure a good telescope ata cheaper 
rate. I am aware that good lenses are indispensable to 
prevent refraction, &c,, &c., This I believe to be the only 

iffculty. I have seen it stated, that lenses, for a very use- 
ful telescope, may be ootammed, for about four shillings. I, 
for one, would feel exceedingly obliged for information how 
to accomplish this, 

I may also observe that the thanks of the readers of Tue 
ENGLISH MRCHARIC. are es ly due to those gentlemen 
who so kindly answer queries inserted. ATHELSTANE, 


FURNACE BARS. 

Sir,—J. Manston not having responded to your iv- 
vitation, and dissenting from T. Jackson, No. 28, Vol. 1. I 
forward herewith sketches of a bar designed by me up- 
wards of 20 years since. Subjected to the action of various 
kinds of fuel, the results have proved highly satisfactory. 


The represent top and side views, and an en- 
larged mid section in which A is the dead plate, the end 
next furnace being inclined for the bearing B of the fire 
bar to travel apon. 

The difficulty generally experienced, arises, I think, 
from inattention to the laws of nature, śe., non provision 
for expansion in length. That this plane it is worthy of 
consideration is evidenced by the fact of my having, durin 
the recent erection of farnace work, again inserted a nes 
of town cast bars, after 2 years and five months constant 
service, all of them being perfect in shape and uninjured in 
the slightest degree, «xcepting where the surfaces are 
burred by the stoking irons in removal of slag. 

F. G. MULHOLLAND, 


STEAM BOILERS. 

Sir,—Will you permit me to trespass on your time and 
space a little, the importance of the subject must be my 
apology. I consider it is necessary to have as clear views 
as possible on boiler constructions, and am willing to state 
my own views and experience. Iam anxious also to have 
the views of others more experienced in this matter. In 
reference to A. Neison, in your journal, Nov. 10, 1865, he 
says, that I stated the hoops would only add strength to 
the weakest part.” What I said was, the hoop would only 
add strength equal to its cross section at weakest part, that 
is, the part weakened by rivet holes. 

The next fallacy your co ndent says is caused by 
his neglect te state the boiler designed was for an inter- 
nally fired one, and in the case of flues the principle would 
be reversed, only the steel straps would be dispensed with. 

This is the only casein which hoops may be used to ad- 
vantage. Flues of greater length than ten feet are generally 
hooped with T or angle iron to prevent collapse. 

Again, your e says I will perceive that the 
greater the number hoops, the stronger the boiler, in some 
cases, Yes, but why not add tothe thickness of plates in 
this case, it would cost nd more for work. An increase of 
one 1-]6th of an inch in thickness would increase the 
strength of a 6 feet boiler in its resistance to bursting 
pressure 75 lbs. square inch, while the increase of weight 
would only be 2} lbs, to the square foot of surface, As to 
defective welding, we never had a spoiled plate, and with 
proper care and method ordinary men may weld plates with 
certainty. 


Plates, of course, may be rolled longer than required for 
boilers, and are done so at the risk of the makers, so that 
builders may nwaye have good plates. As to rivetting being 
more safe and reliable, I beg te differ with A. Neison. The 
punching of the holes near to the edge of the plate ofttimes 
seriously injures the plate, causing weak places in the 
boiler ; in fact, so impressed with this are some engineers 
that they have their boilers drilled holes. ASPIRANT. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


MaGuuto-Evectzric Maoming —I sball feel obliged to 
E Furze if he will let me know if the springs 8, 8, in his 
sketch of a magnetic machine, (in No. 27) are in metal:ic 
communication with T, T ; also, if one thick perm magnet 
would do instead of a compound one? Perbaps he will 
give me the size of itin plain figures, as I do not under- 
stand decimals ?—JoHn DONNELLY. 

Canapa Batsau.—Can you, Sir, or any of your readers 
inform me of a means of rendering Canada balsam which 
has set hard limpid and fit for use? I have tried heat, but 
I do not find it a satisfactory means ?—Micros. 

TreLescorpe.—Can E. B. Wegg inform me how to make 
an o telescope to magnify ata distance? Price 
about 128. 6d.—M AGNIFIER. 

CHEMISTS FOLDING Macutns.—Can any of your numer- 
ous readers and contributors inform me: Ist. If any me- 
chanist has invented or patented a machine for charging, 
snipping, and folding small powders, such as chemists use 
for medicines? 2nd. If no such machine has been the 
subject of experiment, can you give the name of any me- 
chanist within whose sphere of inventive labour such a 
machine might come _—ABROHIMBDES. 

SoLpERING.—Can you, or one of your correspondents 
inform me how to solder metals together in the ordinary 
manner of soldering ; and also, how to join fine work to- 
gether by means of a chemical process ; and the names of 
the instruments and chemicals used therein ?- W. H. 8. 

ADDRESS Wantsp.—If Joseph White will send his address 
te Taz RNOLIsH Mrcuamic, I shall feel obliged ?— PNEyŅy- 
MaTIC. 

Steam Quapkaxt.—Oan any of your readers inform me 
how to find the diameter of the cirele of quadrants in steam 
engines !—InQuinine JAMIE, 

TELEScoPs.—It is stated in Dr. Dick’s “Solar System,” part 
II, p. 57, that an achromatic telescope five feet long will 
bear a higher power than one of the common sort a hun- 
dred feet long. Perhaps some of your readers will tell 
me why this great difference is, and where I can obtain 
pure flint and plate glass for optical purpo.es ? E. B. P. 

FLasg Parper.—Can any of the readers of THE ENGLISH 
MEcH4nic inform me where I can get flash paper in Bir- 
mingham ?—O. B 

STEAMING AND Benpine Asu TimpeRs.—Can any of the 
readers of Tos EAOLIsH MBCHANIC inform me of the best 
method of bending timber? I have tried several without 
succeeding to my liking.—A SUnsORIBRR, Ashford. 

PrePaRinc Woop .—Can any one oblige me with the in- 
formation, how I am to proceed in making pipes of such 
wood as apple tree or cherry tree fireproof, without spoil- 
ing the co our of the wood.—T. R. R. G. 

SILVERING, - Can soe | of your readers inform me ofthe 
process of French d silvering, such as used for dials of 
watches, c. — W. Martin. ; 

Moriox.— Will any of your readers oblige me with ade- 
le ption of Watt's sun and planet motion -C. W., Peter- 

ro 


Kavi, Coq WIIII.— Will any one inform me how to 
make a pattern for a bevil cog-wheel and pinion ; large 
wheel, 2ft. diameter ; pinion, 8 inches ; wheels to work at 
right angles with each other?—G. 8. C. 

Lieut FoR Maaro LantERN.— Will any of your readers 
inform me how to procure a good and effective light, 
to show photogrophs in lieu of the lime light; where can 
a description of the” wavish light” be had ?—Hagay, 

RaumxOrFy CorL.—Electra would greatly ob by 
telling me lst. The size aod weight of tinfoil for a 
Rumkorff, such as he described. 2nd. If I could add a 
brass tube to moderate the shock ? 3rd. If he knows 
where I can get the 43 wire, not covered? 4th. Will iron 
wire do for the second coil? tb. The sort of carbon used 
for Bunsen's battery? 6th. If there must be the same 
number of inches of carbon of zinc exposed to action of 
the acid? By answering this you will oblige.—RE px- 
oz yy. 8 

PRESSURE ON STEAM VALVI. 

Will any of your numerous correspondents inform mo 
through your columns what will be the pressure per square 
inch of valve, when steam begins to blow off, levers loaded 
as above. And at what distance from centres of fulcrum 
must the weight W, be placed; that boiler may be loaded 
to 60lbs, per square inch. 


A, B, isa 3 valve lever, 133 inches over all, is uni- 
form, and weighs 2ibs, 141 oz. 

F, is falerum, and is 2 inches from centre of valve 
spindle 8, 

W, isa lead weight fixed on lever, its centre is 91 inches 
from F, and weighs 33lbs. 

V, is valve, and is 1§ inches in diameter ; valve and 
spindle weighs IIb. 7 oz. 

Lever ia 1 5-10” broad (or deep), and 9 16“ thi ok, 

Centre of fulcrum is distant 18-16 from A. 
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I beg to thank Mr. J. Wheately for his clear method of 
eccentric setting. Can he or others inform me how to set off 
a link in various positions (on paper), and why valve 
moves when gear is middled on turning engines by band ? 
My questions refer to link with rods attached to a 8 


POLAR AXIS AND GRAVITY. 
Sir, —In answer to your correspondent T, C., I may inform 
him that, according to the elaborate calculation» of the 
Astronomer Royal, made in 1830, the polar axis ef the 
earth measures 41,707,620 feet, and the equatorial diame- 
ter, 41,847,426 feet. Now, at the end of the year 1859, we 
received from General Schubert, of St. Petersbarg, a re- 
determin tion, founded, however, upon relatively few data, 
of the figureof the earth (printed in the Memoirs of the Rus- 
sian Imperial Academy of Solence), in which he arrives at the 
curious result that our globe is not a solid of revolation, but 
that the figure ofthe equator is elliptical. He gives as the 
length of the posar axis 41,711,206 feet. The maximum 


compression ——-———, and the minimum compression 
j 292109 | 


The longitude of the equatorial major axis he 


30200 
piece at 41° CE, and that of the minor axis 131° # B. 

pon attention being drawn to these remarkable concla- 
sions, Captain A. R. Clarke, R.E., repeated the whole of 
General Schubert's calculations in a much more precise 
manner ; using a greater number of observed latitudes, and 
bringing out the probable error of the elements. The 
results at which he arrived are these: The elliploid which 
best represents bes tts major axis in longitude 18° 58’ 6” E. 
The groate: and least values of the moridian compression 

1 


in longitude 18° 58’ 6” E, and 55 in 
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longitude 103° 68’ 8” E° The ber basta the polar axis he 
flads to be 41,707,586 feet. The di ce of she equatorial 
axes amounts to 10,616 feet, or, roughly, two miles. It is 
important to observe thoagh, that Captain Clarke “‘con- 
ceives that it would-be scarcely correct to say that we had 
proved the earth not to be a solid of revolution; to do that 
would require data which we are not in on of at 
present, and several arcs of longitude would be necessary.” 
In reply to C. B., without going into any theoretical 
detail, he may find the centre of gravity of any body, by 
s ing # dy means of a thread from some point of ita 
surface ; and when at rest, marking as accurately as possi- 
ble, the point at which the thread would come out did it 
das- straight through the body. Then the centre of gravity 
somewhere in this line. Let him now dthe body 
from some other point, and mark the vertical continuation 
of the thread, as before—the centre of gravity will also be 
somewhere in this new line. Then, inasmuch as itis in 
both nes, it must of necessity be in the point where they 
ntersec 


are 


A Fastow or THE ROYAL ASTRONOMICAL SOCIETY. 
November 14, 1965. 


FRET SAW. 

Sir,—In answer to J. W., I send a drawing and descrip- 
tion of a fret saw which Ihave made, and had in use for 
three years. It is my own design, and I run it at a speed 
of from 800 to 500 cuts per minute, and the length of stroke 
of the saw is regulated, as will be seen in the drawing. 

When circles are required to be cut, I adjust a clamp, 
115 centre pin, to the saw table, and set it to the required 

us. 


See 


Se AN AE GATE GAT UT 
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A, disc, with adjustable crank pin for regulating the 
throw or length of cat. 

B, saw table on a pivot O, and fixed by thumbscrew D. 

E, saw held in screw jaws. 

F, slide carrying the elbow lever, and fixed by a set 

rew behind; 

G, G, grooved pulleys. 

H, stretching band of crinoline steel, kept in tension by 
the slide F. Tuos, E. MERRITT. 


UTILISING COTTON WASTE. 

Sir,—An enquiry was made in a former number of your 
valuable periodical under the above heading. At that time 
I had not the opportunity of sending the desired informa- 
tion; but I now beg to say that cotton waste may, and can 
be utilised by steeping a short time (say 24 hours) ina 
warm alkaline solution, and thoroughly washing it through, 
when the alkaline solution will have united with the grease 
contained in the waste, forming a saponaceous compound, 
which may be further utilised by using the solution in 
lieu, or with a small addition of oil for lubricating purposes, 
or for making anti-friction grease for colliery or other pur- 


The waste is, after washing thoronghly, dried, and used 
again fer similar purposes as heretofore, thus effecting a 
savfog ef upwards of 55 per cent. S. Durron, 
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MULTUM IN PARVO. 


Sir,—In rep'y to Arrow, Whitworth's scale for angular 
thread‘of the given diameter ig as follows: 


Hippo had better save his solutions and reduce them to 
their respective metals. With our present know! I 
think their application to plating purposes is out of the 
question. Ine cal deposition we are ob! 80 far to 
be content with the argento and auro cyani es ; if Hippo 
can cheaply convert his residues into either of these, he will 
haalea should try the | 

cus shou the cement made of bees-wax resin, 
and Venetian red, several times described in your column 
but what is infinitely better, is to have his spindle turned 
with a screw in the centre, and grip it by a nut and washer 
on each side. The washer may easily and advanta- 
geously made of valcanised Iodia-rabber 1-16” thick. All 
Other cement used should be sealing-wax dissolved in 
ate or zai hepa spirit. 
nselm Splain—Silver will not serve as a substitute 
for platinum in contact breakers unless he wishes to spend 
ten times the cost of the platiaum to produce—well, say, only 
failure. Gold and platinum are the only motals we know 
OF he tee perre tne purpose, and the latter is the cheaper 
of the two, hence gener y used. The spring should not be 
plated, but a small hole drilled through, and a piece of plati- 
num wire rivetted therein, or otherwise a piece of platinum 
foil twined on tothe spring. 

J.C. Wigg.—The p:rmanent magnet is the steel one, and 
the temporary magnet the iron one in a magneto-electric 
machine. Steel ones are made by touch from other 
ful magnets, or by insertion in a coil, through which a 
large volume of electricity is passed from a powerful bat- 
tery, generally beyond the means of an amateur ; the other 
is a simple core of the softest iron, that can be got wound 
with a large number of convolations of very fine silk- 
covered wire, and only becomes magnetic by induction 
when passing the poles of the steel magnet. 

Scientific. -Try gutta-percha. It takes lumbago as 
naturally as a child does the breast, and, with a little care 
in manipulation, gives fine sharp results. 

G. S. gives only a very incorrect method of finding the 
pressure per square inch on a boiler undera given strain, 
and not the strain a boiler would bear without rupture, as 
tested by the safety valve, which was the question put by 
T. G. Maugb. Try again. G. S., and ait not. 

Last, but not least, Sparrow Hawk lass tube for the 
helix would be awkward to obtain, and is unnecessary for 
tbe job. About thirty yards of thick ocotton-covered wire 
wound in ashort helix, and attached to from six to ten 
Grove’s or Bunsen’s cells coupled for quantity, should be 
passed several times backwards and forwards over tho in- 
tended magnet, a soft iron armature being all the time 
kept in contact with the poles, whatever the shape of the 
magnet ; then break contact with the battery, and remove 
the armature and coil, 

T. H. B.—Nitrous acid‘reduced by the addition of a small 
quantity of water renders hard surfaces of cast-iron work- 
able, WX. ToN xs. 

VOLTAIC PROPULSION. 

Sir,—In answer to your correspondent John Tawse, I 
would remark that his proposition has little novelty in it. 
Some years ago Professor Jacobi succeeded in propelling a 
boat containing twelve men by voltaic agency. Hum- 
phry Davy also employed the same sort of battery which 
vour correspondent suggests, bat for a different purpose. 
To prevent corrosion in copper sheathing, he attached 
pieces of zinc to the copper, and the zinc, by undergoing 
corrosion instead of the copper, left the latter clean ; but. 
therein lay the fault, as the clean surface afforded such a 
good resting place, it wa: soon covered with marine shell- 
tish, &c., which is much worse than corrosion. If this was 
to take place on your correspondent’s battery, the surface 
exposed would be much reduced, and the battery power 
would suffer in consequence, 

Next comes the very important question. Would it be 

cheaper to use zinc instead of coal? For, as the coal is 
oxidised at the expense of the air, so is the zinc attached 
by the chlorine of the sea salt, and chemical action takes 
place in both. Now, the equivalent of carbon is 6, and 
that of zino 32. Then, 6 atoms of carbon in combining 
with 8 of oxygen, set free as much force as 32 of zine in 
combining with 85°65 of chlorine,so that more than five 
times the quantity of zinc is required, and consequently a 
much greater ou is required. Liebig says, that the 
coal used in reducing zinc from its ores would set free 
more effective force burning it under a boiler than 
would ail the zinc in galvanic or other apparatus. 
mI have only one more objection, and then I have done. 
Your corres ent suggests that the metal plates should 
be iosulated from the ship by means of gutta-percha 
sheetx, Now, would the gutta-percha be strong enough 
to hold th: rivets? for it is absolutely n that there 
de uo metallic counection with the ship, or the gutta- 
percha would be of no use. Vurcayr O. Davis. 


STONE CUTTING! 


Neir,— In reply to J. L. query there is a small work on 
“ Masonry and Stone Cutting” in Weale's series, at 18. 
There is also a machine patented that will do square yards 
of reugh stones out of the quarry, and bring them toa true 
face incne day, and polish them if required. In fact, it 
will do for about 4s. what it requires by hand labour to 
charge 15s. for, I shallbe happy to give any information 
respecting the above. a JACKSON, 


Wer- 


(November 24, 1866. 


THE SUN EXTINGUISHING FIRE, 


Sir,—In answer to the question of F. Mason, November 
10th, 1865, I beg to refer him to the Impertal Magasinc, 
August, 1936. 

The simple reason of the sun putting out fire when 
shining upon it appears to be that he extracts from the 
borning matter that oxygen, the supply of which is so 
essential to combustion. 

But, tothe more particular reason. I surely have no 
need to tell any of the readers of your magazine that fire 
Se burn leg ak And, from 1 00 N 
or purpose, it e oxygen separa’ y urning 
materials from the atmospheric air which becomes decom- 
posed by passing ie them, that alone supporte and 
prolongs combustion, If, however, as fast as these mate- 

should, as it were, attempt to imbibe and appropriate 
oxygen, a counteractive power should deprive them of it, it 
is evident that combustion would slacken, and altimate! 
cease. Now, this theory appears to meto be demonstra 
in the case before ns. The sun shining upon the fire is 
the counteractive power. The rays of the sun have a stron 
i to draw off oxyg n from certain bodies contain- 

t. 


this principle some metallic oxides become decom- 
ed, and {ose their 


posed, and colour. 

If afire that is not burning very strongly, and is not 
supplied well with fuel st:ongly com le, that is not 
open to a strong current of air, be left to have the san 


shining powerfully upon it, the fire would soon go out, a 
result I have witnessed. as 

The sun is not likely to extinguish a large fire, such asa 
furnace, which is constantly supplied with fuel, and kept 


up by a blast. 

But, with a parlour fire (to which the querist, I su ; 
refers) long left without attendance, with the sun g 
upon it through a window, and perhaps with the window 
and door both shut, the fire will soon die out. 


A. Grogomo. 


PLAOING ECCENTRIOS ON SHAFTS. 

Sir,—Having seen the explanation of Mr. Wheatley 
about piscing eccentrics on the shaft in No. 33 of your vala- 
able paper, I would feel obliged if Mr. W. would give a 
simpler explanation of the way he marks them off to place 
them on the shaft in their proper position ; by so doing he 
will much oblige. l 

I also beg leave to show the way I am accustomed to put 
them on. lt is as follows :— 


x 


Find the two centres, A, and B, through them draw the 
centre line D, C, with A fora centre, and A, B, for a radius 
describe the src E. F. with B for a centre, and the 
lap + the lead for a radius; describe an arc, cutting E, F, 
in G ; then from the centre A, draw the line A, H, through 
the point G. A, H,is the line to which the eccentric is 
set, 

The foregoing explanation is written under the supposi- 
tion that your enquirers know how to set their shafts before 
proceeding to set their pulleys.g A Comox $”. 


GRAVITY 


Sir,—In answer to C. R., who wants to find the centre of 
gravity of any solid body. If he suspend a body which is 
bounded by two parallel planes from any two pointe within 
itself, successively marking. in each case a perpendicular 
line from the point of suspension, the centre of gravity will 
be found at the point of their intersection, which may 
easily be proved by suspending it in that point, when it 
will be found to. keep any position it may be placed in. 
The same process would be applicable toany body, whatever 
its form, if we could pierce it. dimensions by ear oe: 


FURNACE BARS. 


§'Sir,—In reply to Mr. Pritchard's wish for further parti- 
culars regarding furnace bars, I beg to say that they are 
3’ 6” long. 43’’ deep at the middle, and the cross section in 
centre of bar, is at the top, and tapers to 4 at the bottom. 
weight 24 Iba. I have them in nine botiers 24 feet iong, by 7 
diameter. Of course, there are two lengths of bars in fire feet 
box, and Ican at anytime lift them with the naked hand, 
they being almost cold with the cold air impinging aguinst 
them and passing through them. The air spaces betwixt 
the bars ale J. Of course, that depends ae the quality of 
coal used. I used slack, HOS. JacKsOR, 


MAGNETISM. 

Sir,—In answer to J. B., the transmission of an electric 
discharge through a steel bar under the influence of a 
magnet will produee permanent magnetism in the bar. 

THOMP: Han. 


November 24, 1865. 


MISCELLANEOUS NOTES. 


Sir,—T. Stodhard would find no advantage in using a 
condenser composed of alternate sheets of varnished paper 
and tinfoil over the Leyden jar. Certainly, it is quite pos- 
sible to we a condenser to answer all the oses of the 
Leyden ‘jar, provided the sheets of tinfoil are properly 
“nsulated {from each other, which is no easy task to do 
properly, The condenser should have one end or side con- 
nected with the ground (a damp bath will do), and the 
other brought in’close proximity, without actual contact, to 
the prime conductor of your machine. 

J. B.—Magnetism may be produced in steel either by 
coiling the article with a few turns of stout wire, and joining 
in circuit for a short time with a quantity battery, ar by 
rub the steel article a short time across the pole of a 
natural or artificial magnet. 

W. H. H.—Piatiniaed silver plates are obtainable at 
Sykes, 4, Holly-p'ace, Rockwell, 8. The price of a plate 
the dimensions you name would be about 58. 

Ihave no doubt the author of the Handbook of Prac- 
tical Telegraphy,” Mr. Culley, of the E. and I. T. Co. 
Bristol, can supply B. McGurk, or any of your correspon- 
dents with es of his work. The price is 7s. 6d., with 
perbaps a trifle extra for postage. 

F. B. may prepare his plaster casts for the electrotyping 
process by soaking them, or boiling them in bees wax ; 
next, polish the surface to be electrotyped with plumbago, 
or blacklead, and attach to your bath in the usual way. 

Epwis FURZE, 


CENTRE OF GRAVITY. 

Sir.—In reply to OC. R., No. 33, respecting centre of gra- 
vity. Centre of gravity is that point (in a body) which, if 
supported, the body will remain st rest in any position 
whatever. Or, it is that point about which there are 
equal equilibria, 

To find ‘the centre of gravity: Suspend the body by two 
different points, find the lines of direction in each case, and 
the point where ghese lines intersect is called the centre of 
gravity, A piece of wood, for instance. 
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The piece of wood A, B, C, D, has been suspended at the 
point C, and the line of direction B, C, has been drawn, 
che diagram represents it as being suspended at the point 
A, the line of direction A, D, is shown; therefore, the 
point E, where the two lines of direction (B, C. and A, D,) 
intersect is the centre of gravity of the piece of wood A, B, 
C, D. The method of suspending the body is simply this: 
Take a piercer, and round its blade place a piece of cord or 
thread, to the end of which is attached a small weight (such 
as P in the diagram), insert the piercer's blade in one of the 
pints of suspension, and the string will mark, or coincide 
with, the line of direction. 

In answer to P. Mason, No. 33, respecting the power of 
solar rays to extinguish the heat of a fire :— 

Itiga well known fact that when a person’s clothes are 
on fire, a blanket wrapped closely round the burning clothes 
more speedily extinguishes the fire than avy other article. 
The same principle applies in the present case, the rays of 
white light being a non-conductor of heat sarrounds the 
fire, and formsa coating or covering round the fire, which, 
in time, completely extinguishes it. 

Davip SLOAN TitoMson, 


DANIELUS BATTERY. 

Sir,—In reply to Wm, Hoskin, respecting Daniell's bat- 
tery, does he think a battery using sulphuric acid would 
last constanta very long time? I donot think it would last 
a week, and the zincs would very soon spoil, making it very 
expensive. 

The railway telegraphs use only water, and last a long 
time.. Some of ‘their batteries are not attended to for six 
months, but I do not understand their exact construc- 
tion. 

Can any reader give me the exact details of the construo- 
tion of a Daniell's round form battery ? 

ALFRED CROFTS. 


VRHIOLE FUR COLOUR. 
Sir,—Not hav ng seen any reply to Give and Take in No. 
29, I efferthe fo.lowing :— 
Ane ounce of borax, 2 ounces ot shellac, 1 of water. 
Boil afew minutes, stir witha piece of wood, or L ounce 
of liquid ammonia, 2 ounces shellac, 1 pint of water. 
Give and Take may add more or less shellac, or use any 
colon: he can obtain at the chemist’s. 
Wil: aay one tall me what thickness wood, say oak, can 
he cut the ciroular saw, driven by foot pone: 


. will Rode nay pod table for tap meki 

— WwW wi av e for tap msking, 
from ‘Ain, to Gin. in damet ait will show how to make 
a full set-in the “Screw Cutter’s Guide,” advertised in 
Tus Nera Mecmanio. James Marrm. 
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: TELBESCOPY. 

Sir,—I have to thank your Sarren pone ee for answering 
my enquiry about the barometer ; but, far the benefit of 
those of your readers who study telescopy, I may mention 
that, on application to Messrs. Simpkin, Mars all, and 
Co., for the work on that subject that Old Charlie recom- 
mends, I was informed that it is out of print, and has been 
so for some time. TORBICELLI. 


WINDOW MACHINERY. 

Sir,—Snip can purchase a machine for his purpose much 
better, and cheaper than he can make one. Messrs. 
Bennett and Son, of St. Paul's, Birmingham, make these 
machines, ALFRED NICHOLAS. 


THANKS. 

fir, —Allow me to express my obligations to Mr. M‘Gurk 
for his attention to all my queries. 

As he gives his address, I will not occupy any more of 
your vuluable space, but will communicate with him pri- 
vately by post if I require any further information of him, 

AMATEUR MECHANIC. 


INSTITUTION OF MECHANICAL ENGI- 
NEERS. 

The general meeting of the members was held on 
the evening of the 2nd instant, in the Lecture 
Theatre of the Midland Institute, Birmingham, 
Henry Maudsley Esq., Vice-President in the chair. 

The secretary (Mr. W. P. Marshall) having read 
the minutes of the previous meeting, a large number 
of new members were elected, and the officers of the 
Institution wero nominated by the meeting for the 
next annual election, 

The first paper read was On an Improved Safety 
Valve for Steam Engine Boilers,” by Mr. William 
Naylor, of London, the object of which is to prevent 
the steam, while blowing off through the safety valve, 
from rising in pressure beyond the limit to which the 
valve is adjusted. The valve is loaded by a spring 
acting through a lever, one end of the lever bearing 
upon the valve, while the other end is bent down out 
of the straight line to such an extent that the point 
of attachment of the spring, instead of being in the 
same straight line withthe bearing points of the valve 
and the centre pin, is at an angle of fifty-five degrees 
to that line; and, therefore, when the valve is lifted 
by the steam pressure the depression of the tail end 
of the lever causes the effective leverage at which 
the spring acts to be shortened simultaneously with 
the extension of the spring. Hence the increased 
pressure of the spring, consequent upon its extension 
by the lifting of the valve when blowing off, may be 
entirely counteracted by the shortening of the lever- 

e at which its acts; and in practice the bent form 
of the tail end of the lever is so adjusted that, when 
the valve lifts by the steam blowing off, the load upon 
the valve is actually diminished, notwithstanding 
the increase of pressure of the spring. With the 
ordinary safety valves, on the contrary, loaded with 
levers and spring balances, the whole inoreased 
pressure of the spring is thrown on the valvein lifting, 
and the increase in the boiler panan sometimes 
reaches a very serious amount. Even a dead weight 
upon the valve, as in stationary and marine boilers, 

ows of considerable increase of boiler pressure 
when the steam is blowing off. It has, therefore, 
become necessary to devise some arrangement where- 
by the effective posure of the spring upon the valve 
may be diminished when the steam is blowing off 
strongly ; aud this is effectually accomplished in the 
improved valve by the bent lever upon which the 
spring acts. The improved valve is thereby enabled 
to lift to the full extent required for affording com- 
plete freedom to the steam blowing off, without 
under any circumstances allowing the pressure of the 
steam in the boiler to increase more than ö per cent. 
beyond the limit at which the valve is set to blow 
off. At the same time the valve closes again after | 
blowing off strongly ; without allowing any sensible 
fall in the boiler pressure below that limit. The im- 

roved valve is in use ona number of locomotive 
ilers, and it is accordingly found that a single 
valve of only 2in. diameter gives the full area for 
discharge of the greatest generation of steam that is 
possible; while with the two large ordinary valves 
that are generally used of 4in. or even Sin. diameter, 
the pressure rises very seriously when blowing off 
strongly. Specimens of the valve of different makes 
were exhibited. 


PHOTOGRAPHY. 

Mr. Warren De la Rue’s lunar photographs are 
not only int: resting as pictures of our satellite, but 
are found to be of great importance in a scientifle 
point of view, for an eminent astronomer has declared 
that, in rectifying eur knowledge of the moon, more 
has been accomplished by these photographs in one 
hour than by forty years observation of occultations. 
This is a promising corroboration of what has been 
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already remarked h iaie otography, that it 
will become of essential importance to astronomical 
science. For example, the moon's libration is a 
phenomenon of which the observation has long over- 
taxed the patience and ingenuity of observers; but 
with photography it will be at once comparatively 
easy and exceedingly accurate. Henceforth, a pho- 
tographic department will have to form part of every 
good observatory. 

Messrs. E. and H. T. Anthony, of New York, 
call our attention to a novelty in photographic 
paper, which, if it fulfilZthe promise conditions, 
will be a great acquisition tothe art. It is stated 
to have a pure dead white insoluble surface. At 
present we have seen nothing of it; but as an in- 
teresting announcement we give the description with 
which Moin: Anthony have favoured us. Itis 
styled Brinckenoff's Procelain Surface Photo- 
graphic Paper,” and the following advantages are 
claimed for it: —‘‘1. The insolubility of ita surface, 
which allows it to be passed through all the solutions 
necessary to the production of the photographic 
i without raising the fibre, which in other papers 
causes the sinking of the impression into the tiesue, 
rendering it flat and indistinct, and requiring the use 
of some vehicle, such as gum, gelatine, or varnish, 
to bring it tothe surface. 2. Ite extreme purity of 
tone, whiteness of the lights, depth of the shadows, 
and delicacy of the half-tints, heretofore unattained 
on any plain paper, and its possessing all the 
strength of detail found in albumen paper, without 
the unpleasant gloss and hardness so much depre- 
cated in all large pictures where albumen is used. 
3. The surface, which is a pure dead white, resem- 
bling finely- grounded procelain, causes the image to 
stand out from the back-ground with a stereoscopic 
effect which contrasts strongly with those made on 
surfaces that are porous and absorb the impression 
into the body of the paper. 4. The facility of mani- 
pulation, requiring only the ordinary salting solu- 
tion, ammonia nitrate of silver (30 grains te the oz. 
of water) brushed over the surface, alkaline gold ton- 
ing and fresh hypo fixing, to produce the finest effect 


obtained by the most complicated formulas. 5. The 


great advantage of allowing the artiste to colour the 
photograpia either in oil or water-colour, in less 
than the time required on ordinary papers, 
without the use of any other preparation than that 
contained in the paper on which the image is made, 
The surface, though insoluble, is sufficiently absor- 
bent to take in the colour without any loss in force 
or detail. 6. The susceptibility of a high polish 
under pressure if it is desired for emall pictures that 
require colouring, such as vignette cards—usually so 
difficult to produce a good effect upon, owing to the 
non-absorbent quality of the albumen. These are 
some of the distinguishing characteristics of the 
Procelain Surface Paper.’ Other and no less im- 
portant advantages will be readily seen in the use, 
such as their freedom from discolouration while dry- 
ing in the dark room, the premauency of the impres- 


sion, the short time required in washing, for the 


reason that the paper, being submerged, the pores 
are all filled 1 the material used in its prepara- 
tion; kence the sulphide of silver cannot find any 
lodgment in the tissue of the paper, and fading is 
prevented, &c., &c.“ These are the claims, we 
understand, made by the inventor, and should pos- 
sibly be taken with a grain of salt, an inventor 
being very apt to over-estimate the charms of his 
bantling. 


MODIFICATION OF THE LENOIR GAS 
ENGI 


A very valuable improvement in the Lenior gas- 
engine has been effected by M. Hugon, of Paris. 
Hitherto, the explosion of the mixture of coal-gas 
and air employed in these engines has been effected 
by means of a voltaic spark, but M. Hugon effects it 
be a contrivance which is at once somewhat cheaper 
and much more regular in its working. To the slide 
or other valves regulating the admission of gas and 
air iuto the cylinder he attaches little burners, sup- 
plied with gas under pressure, and he go arranges 
that the flams from these burners shall explode the 
mixture in the cylinder at the proper time. These 
little jets are blown out by the explosion, but are 
afterwards relighted by an outer jet, which is kept 
constantly burning. This simple improvement seems 


likely to considerably diminish the uncertainty and 
irregularity which have hitherto characterised the 
action of gas- engine. 


Trs wire, the thirteenth of an inch in thickness, 
sustains 34‘7lb., a lead wire but 281b. 

THE first pendulum clock was made in 1641, for 
St. Paul's, Covent- garden. 
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THE VELOCIPEDE. 

E have before us some half-dozen sets of 
drawings, from our amateur friends, of this 
useful vehicle, which seem to come more into vogue 
the greater the distance working men have to travel 
between their homes and their jobs,” carrying their 
tools with them in many cases. As we could not use 
every one’s plans we have selected a few here and a 
few there. Of the double vehicle we give the only 
views come to hand. It will be evident that a high 
rate of velocity can be got out of one of these, con- 
structed for the two men who are always to use it. 
There is a remarkable sameness in the descriptions 
appended to each set of drawings—in fact, in giving 
one we give nearly all; so no offence can be found 
with us on that score. The figures will be explained 

in the matter to follow :— 


Fig. 1 is a side elevation, and Fig. 2 an end ela- 
vation of the double vehicle. A is the framing, B, B 


ree, 


\/ 
2 


FIGsi2. 


— 


the driving wheels, worked by a cranked axle C, 
having cranks cl, cz, cx, ei. The cranks ci, ¢2 are 
worked by treadles Dl, De, and connecting rods di, da; 
and the cranks cs. ci are worked by levers El, El, 
Ez, Ez, and connecting rods el, e. F F are india- 
rubber springs; G, G, are seats; H, H, steering 
apparatus; I, lamp; J, J, bars supporting the rod; 
K, on which the treadles, D1, D2, turn. 

Fig. 3 is a side elevation of a single vehicle, con- 
structed of steel in all except seats aid wheels —which, 
however, may be made of iron. The framing, B, B, 
is 4ft] 8in. long, zin. deep, and gin. thick. This, the 
backbone of the machine, is let into a brass socket, 
S, which carries the spindle of the guiding wheel. 

One rib is fixed under the seat, to which $t acts as 
a support, and this rib (shown in Fig. 4) is g in. wide, 
5-16ths in. thick, laid down with its wide side to the 
seat. The rib centre is coincident with the wheel 
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centre, and is 9in. from back end of carriage. In 
making up the frame must be made red hot, and a 
recess formed fin. wide by 5-16th in. deep to allow 
it to come fair to underside of seat. The distance 
frem centre of axle to underside of seat is 9in., the 
wood of the seat is 1 inch thick; so, with 2in. of 
cushion the driver is raised a foot over the centre of 
the wheels, and the centre of the seat is over that of 
the wheels. The seat, it may be remarked, is 
usually made a foot in depth, and 14in. wide. A th 
rail is run round the seat, and fixed at the back, to 
are stiffness. The back of the seat should be well 

ovetailed to the sides, and the seat is also secured 
to the frame B, B by clips C, C, in U form. A hole 
is drilled through the clip sides and frame for rivet- 
ting. The clip ends are bent out at right angles for 
the screws. The rib R R is fastened to the seat by 
screws, two on each side the frame. The forward 
end of the frame is to be well fitted into the hole d, 
(Fig. 16). A hole, H, is drilled through the brass 
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and iron, and a bolt inserted (shown at f, Fig. 17.) 
In Fig. 4 the dimensions of the driving axle are 
also given. The crank throw is Gin,, and the dis- 
tance, as seen, from seat centre to centre of bearings 
as bb is 133in. The diameter of the axle is 1}in., 
the bearings being turned down to fin., their length 
being 1łin. between the collars. The bearings at 
h h are for treadle hooks, the length of wheel is lin., 
and diameter jin. The ends of the ribs (Figs. 5 and 
6) are formed to hold the brasses in which revolve 
the axle bearings. The brasses are fitted into the U 
shaped straps, and retained in position by a flange 
asin Fig. 7. A steel key, K (Figs. 5 and 6), is passed 
through the strap ends to keep the axle from 3 
the brasses, and a pin (p) is inserted in the key en 
to keep it from drawing back. The straps noted are 
in. by lin. The treadle (Fig. 8) is gin. wide, and 
fin. thick; and to each side of the treadle bars a foot 
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plate, F, is fastened by clips c c. One end of the 
treadle bar is turned up, and the other formed into 
double joint, as shown. The bent-up end has a 
brass fitted, similar to the axle brass, though smaller; 
the joint at the other end is for the lower end of the 
suspension link. The bearing ends of the treadle bar 
are shown more distinctly in Figs. 9 and 10; the 
joint at the end of these bars is shown at Figs. 11 and 
12, and the pin at Fig. 13. This pin, as shown, is 
kept in position by a split end. One of the before- 
mentioned suspension links is shown at Fig. 14. The 
length from centre of pinholes is 143in. The plain 
part of the suspension link is 144in. diameter, and 
the 1 should be well ‘‘trued” are Fin. 
by 7-16in. thick. The hole through the brass socket 
S, Fig. 3 for thespindle s, s, (Fig. 15) of the guiding 
wheel is fin. diameter. In the same figure will be seen 
two bosses, b b, one on each side the socket into 
which are screwed the two arms, T, T, carrying the 
links which swing on the ends of the arms (which are 
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turned down to gin. diameter). A collar e behind 
prevents the encroachment of the links towards the 
centre; a washer, w, on the end of the arm holds the 
link in position, and a pin across the point of the arm 
holds the washer. he diameter of the driving 
wheels should not be less than 3 feet. Itis only 
necessary to fix one wheel on the axle for driving, 
the other revolving freely to allow of facility in 
turning corners. The guiding wheel and fork with 
its dimensions are shown in Fig. 18. This wheel is 
20in. diameter, the boss is bushed with brass, and 
the hole is parallel. T'he fork is made of iron fin. 
wide and din. thick; the spindle has a diameter of 
zin. A collar, c, is formed on the spindle to allow 


the socket 8, (Fig. 3) to rest thereon, as described. 


A loose washer, w, is provided with a pin, to confine 
the socket in an up direction. In con- 
clusion’ we have to return our thanks to the va- 
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rious correspondenta who have obliged us, no- 
thing doubting but that the correspondents who 
sought the information will be obliged to us for so 
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NEW BULLET MACHINE. 


„ „ 

Is the United States department of the Dublin 
Exhibition, Mr. Ward has on view an ingeniously 
contrived bullet machine, The frame consists of two 
hollow square sides, connected by end and feet cross 
pieces, between which is the gear wheel, dri 
pinion, fly, and compound band-wheel, and on 
side piece is an arch for suspending the reels that 
contain the lead wire from which the bullets are 
made. The main shaft passes acroes the entire 
machine, with two bearings on either side piece. 
Between these bearings are two cams that propel the 
panch and die cam frame, which are guided by fixed 
cross pieces, and during the formation of a bullet the 
dies are rigidly closed. The lead wire is sup lied 
from the reels by a self-adjusting feed, carri beck 
by the retrograde movement of the punch bar; and 
by the aid of a spiral spring keeping the feed-tube 
lever against 5 e lead wire is brought 
in contact with an table stop in the jaws of a 
vertical compressing forceps, which are then rigidly 
closed, and the horizontal cutting forcepe brought 
into requisition, which severs the lead wire while 
— transverse eye ts After this the verti- 

orcepe are opcn the retrograde movement 
of the punch bar, when the severed piece of lead 
drops into a receiver in front of the dies, and is 
forced by the punch bar, on its forward movement, 
into the dies, when the bullet is formed; immediately 
afterwards a retrograde movement is given to the 
die cam frame separating the dies, leaving the newl 
formed bullet on the point of the punch, from whic 
it is released by its base coming in contact with the 
blank receiver on the retrograde movement of the 
punch. There. is also an arrangement for causing 
the lead wire from which the bullets are made to 
pass through packed oil-tubes immediately previous 
to being used. There is one remarkable difference 
between this invention and the machine used at 
Woolwich—namely, that Mr. Ward's machine, un- 
like the one referred to, takes up in the beginning 
enly so much lead as is necessary to make the bullet, 
the Woolwich machine having to get rid of a portion 
of the quantity of lead first taken up. 


HOLTZAPFFEL'S ELLIPTICAL CUTTING 
i - FRAME.—By Asa. 


The elliptical cutting frame, invented by Captain 
Ash, is employed in the lathe for ornamenting 
turned surfaces with elliptical figures, after the 
same eral method that the eccentric cutting 
frame is employed for 9 circular figures on 
similer surfaces—viz., the object to be ornamented is 
«fixed on the lathe mandril, and motion is given to the 
tool by the elliptical cutting frame, which is fitted to 
the receptacle of the sliding rest; orthetwo movements 
may be combined at pleasure. An almost infinite 
mey of 8 of a highly ornamental character 
will, therefore, be produced by the elliptical move- 
ment alone. In addition to which, the instrument 
is adapted to produce epicycloidal patterns of four 
loops, similar to those produced in the geometric 
chuck; these looped: figures may likewise be made 
in all proportions, and be placed in any positions. 
From these comprehensive powers of the elliptical 
cutting frame, it results that any desired arrange- 
ments may be produced of circles, ellipses, right 
lines, or four-looped figures the instrument is, there- 
fore, a most desirable addition to all lathes for orna- 
mental turning, and, if required, its powers may be still 
further increased by the addition of other epicy- 
eloidal patterns, or by combining its movements with 
those of the eccentric chuck or other apparatus for 
ornamental turning. 
The elliptical movement of the tool is produced, as 
in the etric pen and in Ibbetson’s geometric 
chuck, by the combination of two circular movements 
in opposite directions, the one of which travels at 
double the angular velocity of the other. This is 
effected by the train of wheels seen in the front of 
the instrument, which are so arranged that the eccen- 
tric frame carrying the tool A makes two revolutions 
to the right, while the radial flange B makes one to 
the left; and the proportions of the ellipse described 
by the tool depend upon the relative degrees of ec- 
centricity given to A and B. Thus, when A and B 
are both placed central, the tool has no eccentricity, 
and merely produces a dot. When eccentricity is 
given to A alone, the tool describes a circle, the 
radius of which will depend upon the movement 
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given to the screw of the eccentric frame, under the 
idance of the micrometer head C, which has ten 
ivisions. Supposing the eccentricity to be equal to 
four turns of the screw, or forty divisions of the mi- 
crometer head, and that it is desired to convert the 
circle into a straight line, the flange B is also moved 
forty divisions, by means of the adjusting screw D, 
upon which a winch handle is praia fitted. 
Any series of ellipses between the straight line and 
the circle may be described by reducing the eccen- 
tricity of the radial flange B. Thus, if it be shifted 
five divisions between each figure, a series of seven 
ellipses will be produced, gradually advancing from 
the right line to the circle. Any other number of 
divisions may be adopted in the same manner—the 
instrument being so adjusted that equal numbers of 
divisions on B and C always produce the straight 
line. Series of concentric ellipses are produced by 
adjusting both A and B. 


The radial action of the fiange 
the effect of placing the ipa oblique to each 
other, instead of parallel, and this requires some 
compensation to be introduced. Captain Ash com- 
pensated the obliquity by shifting the division plate 
of the lathe a proportionate quantity. Subsequently 
the spindle was extended through the stem of the 
instrument, and a graduated disc. fixed on the end 
of the spindle, was employed for the compensation, 
but which is more conveniently and accurately ef- 
fected by means of the worm wheel and tangent 
screw movement, suggested by H. Perigal, Esq., 
F.R A.B. The tangent screw E is moved by a winch 
handle, and has a micrometer so arranged that the 
movement indicated by one division exactly com- 

sates the obliquity produced by moving the flange 
B one division; and, therefore, to ensure the paral- 
lelism of the ellipses, it is only necessary to employ 
the same number of divisions on B and E. The 
tangent screw movement may also be employed to 
give any angular position to the ellipees that may be 
re nired. Thus, the worm wheel having 150 teeth, 
374 turns of the tangent screw will place any of the 
figures at right angles to. their former positions. 
Four-looped res are produced by changing the 
train of wheels. For ellipses, the train consiets of 
a fixed wheel of forty-eight teeth, leading into one of 
twenty-four, to which is attached a thirty-six wheel, 
leading into another thirty-six wheel fixed to the 
axis carrying the ecceftric frame A. For four- 
looped figures, the relative velocity of the eccentric 
frame is doubled by employing wheels of forty-eight 
and twenty-four teeth, instead of the pr of thirty- 
six wheels. The adjustment of four-looped figures 
for eccentricity and position, is effected in the same 
9 manner as the adjustment of elliptical 


B, however, has 
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CORNISH STAMPING MILLS. 

Mr. Hilary Bauerman’s descriptive catal f 
the various models in the a of Practical 
Geology is an excellent book, and is a valuable 
work of reference to the traveller through that very 
interes building. In the work is described, 
among others, the shamp-clamp at the Carn Brea 
m e R the Par Consols, Cornwall. The 
8 g e machine employed for reducin 
minerals toa state of division sufficiently fine 10 


allow of the classification of their component parts 
by the action of water. It consists essentially of 
a series of vertical beams, called stampe. Shod 


with masses of wrought and cast-iron, which are 
lifted by cams fixed on the circumference of a rota- 
ting barrel, and allowed to fall on the fragment of 
ore beneath them. The powder, or coarse sand, the 
product, is removed by a stream of water passing 
through the coffer, the discharge taking place either 
through a perforated metal plate, a g of bars, 
or by the swell of the water over a thin-edged board 
or weir—the last being termed a ‘‘ flasher.” In the 
Carn Brea mine stamp, the stamp heads are 72 in 
number, divided into two lines of 6 each ; the steam- 
engine is placed between them, and drives the cam 
barrels by a pair of short shafts, each carrying a 
fly-wheel, which are coupled together by the pin of 
the driving cranks. The stamps work in sets of 
three, divided from each other by upright pillars, to 
which are attached thick oaken planks, frin a 
closed box or coffer toa height of about 20 inches 
from the ground. The ores to be stamped are in- 
troduced, ther with a stream of water, through 
a square hole in the hinder wall of the coffer, 
whilst the finely-divided material is, as note), car- 
ried out by the stream through perforated metal 
plates on the front wall. The stamp bed is a mass 
of white cast-iron, ef an irregular prismatic form, 
furnished with a ta projecting tongue at its 
upper end, which sunk into a corresponding 
socket at the lower end of a vertical timber beam, 
called a lifter, and is secured in place by two narrow 
wrought iron bands. The lifter moves vertically 
between two pairs of, 1 guides, which are at- 
tached to transverse „ Uniting the dividing 
illars of the sets together, a wooden tongue pro- 
Jecting at right angles from it about midway be- 
tween the guides receivesthe action of the rotating 
cam shaft. Each head is lifted five times in every 
revolution of the engine. The cams are made of 
cast-iron, shaped to an involute curve, having 
wedge tails, by which they are keyed into their 
socketa on the cam barrels; the latter are hollow, 
cast-iron, ‘cylinders, with flanged ends, united 
together by screw bolts; the journals are attached 
by covering plates, similar to those of the large 
Cornish water-wheels. A simple disengaging clutch 
is introduced in the middle of each line, dividing it 
into two parts, each of 18 heads. The ends nearest 
to the engine are connected with the driving shaft 
by ratchet couplings, an arrangement which allows 
the engine to run independently of the stamps, 
ifn ; its chief object, however, is to prevent 
the possibility of the cam barrels being turned in 
the wrong direction, if, by mistake, the engine. 
should be reversed by the driver at starting. The 
bed on which the stamp works is formed of a hard 
quartzose stone, stamped in a dry state to a depth of 
18 inches between longitudinal walle of masonry. 
The ores, broken into lumps of about two cubic 
inches volume, are brought in wagons along a rail- 
way raised 10 feet above the ground running perallel 
to the whole line, and a short distance behind it, 
and are received in large hoppers with inclined bot- 
toms leading into the backs of the stamp coffers. 
The descent of the lumps ie effected partly by their 
own weight, partly by the general shaking set up 
by the fallin stamps on the framing, and by 
the action of the water, which is introduced near 
the outlet of the hopper. In the year 1857 the Carn 
Brea stamp included 96 heads, divided into sets of 
four, each one weighing 660 pounds, and striking 
blows per minute, with a fall of 9 inches, the 
driving shaft making 84 revolutions in the same 
time. The motive power is furnished by a single- 
acting high pressure condensing steam-engine, with 
an unequal-armed beam; the steam piston is 32 
inches in diameter, making a stroke of 9 feet; the 
radius of the crank is only 4 feet. The two fiy- 
wheels are each 20 feet in diameter. Each head will 
stamp about 200 tons of ore per annum, or about 
13 owts. daily (24 hours); the amount of water 
consumed is about two gallons head per minute. 
The discharging grates are plates of copper, per- 
forated with holes of 1-20th or 1-40th inch diame- 
ter. The weight of stamps employed in other tin 
mines in Cornwall varies from 3} to 74 cwts., the 
lighter ones being usually employed where water i 
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the motive power. The height of the liftsisfrom9| Now if we take a series of the powers of 10, say | formed; thus, to multiply 8 by 4, we should extend 
to 103 inches, 1. 2. 3. 4 8. 6. the compasses from 1 to 4$, and then placing one leg 

In the stamps at Par Consols the lifters are made jo, 100. 1,000, 10.000. 100.000, 1,000,000 &c. upon 8, the other would extend to 32. In man- 
of rectangular balks of Norway fir, with wrought- | and place over each the index of its power (or its | ner, if 96 had to be divided by 12, we take in the 


iron tongues and guides; the latter are formed by 
two paire of triangular prisms of equilateral section, 
one edge being turned outwards, they rub against 

anks of soft wood attached to the cross bars of the 
raming. The shorter sides of the coffer, as well as 
the front, are provided with TRE grates, 
formed of perforated iron platee; each of these resi 
against an iron backing, lining the aperture on the 
inner side of the box, and is kept in position by a 
wraught iron pressure framo, secured by a cross bar 
resting om two arms projecting from the outer side of 
the coffer. The front grate is of extra large size, 
measuring 23} inches in length by 7 inches in height. 
The weightof the anp head complete is 51 cwt. ; 
the lift is 10 inches, the number of strokes per 
minute is 50. A double cylinder engine, on Woolf's 
principle, of about 50 horse-power (effective), is em- 
ployed; it moves 76 heads, uf which 68 aré worked 
on tin, and the others on copper ores; 20 are 
“ flashers,” and the remainder stamps through grates. 
The ore stamped by each head is 265 tons per 
annum, or about 27 per cent. more than the yield 
per head at Carn Brea. The sandy mud passing 
out through the grates is received ina reetangular 
channel, called a strip; there are two of these for 
every set of four heads, which are in use alter- 
nately, one being cleared out while the other is 
filling; they are of the following dimensions :—12 
feet 12885 14 inches broad, 12 inches deep, with a 
forward slope of one in 72, or 2 inches in the 1 
The reputed density of the material collected is 1:3; 
this would give a weight of about half a ton for 
the contents of one strip when filled, or 14 oubic 
feet at 80 pounds. The ailing takes place in twelve 
hours, during which time the four heads in the set 
will have worked through two tons of the ore; the 
sand deposited on the strip amounts, therefore, to 
about 174 per cent. of the weight of the ore ori- 
ginally treated. The finer materials retained in 
suspension by the water are collected in large basins, 
called slime pits. 


THE ENGINEER'S SLIDE RULE.» 

There ja, perhaps, no instrument in existence 30 
generally used, and yet so little understood by those 
who use it, as the Slide Rule, the generality of me- 
chanics viewing it simply as a stick of inches,” 
while the more valuable properties it possesses are 
utterly ignored by them. 

This, to a great extent, be accounted for by 

that inertia of the mind, which continually cries qu: 
bono? if any attempt is made to move it from the 
groove in which it has habitually worked, but still 
more by the fact that nearly all that has yet been 
written upon the subject, professing to describe the 
instrument, is written in a style well suited to the 
accomplished mathematician who does not require it, 
_ but unsuited to the ordinary mechanic, being in fact 
a combination of technical terms without definition, 
and a multitude of rules without a why or wherefore, 
and thence it is that most who make a fair start 
towards mastering its difficulties soon sink into 
apathy, and rarely, if ever, renow the attempt. 
(gif therefore in attempting to bring thie instrument 
within the range of all I may occasionally appear too 
prolix to your higher clase readers, I hope they will 
skip over those parts as bad readers do with hard 
words, remembering that there was a period even in 
their experience w it would have been difficult 
for them to explain why twice two equalled four. 

The engineer's slide rule as arranged by Mr. 
Routledge contains on one side 24 inches, sub-divided 
for general use, and scales from 3 to 1” 

On the other side, with which onlyI have now 
to deal, there are four lines of numbers” marked 
respectively A, B, C, D, all equal in length, and the 
first three, A, B, C, divided exactly alike and num- 
bered 1, 2, 3, 4, 5, 6, 7, 8, 9.—1, 2, 3, 4, 5, 6, 7. 8, 9, 
10. While tbe line D is numbered from 1 to 10 
only, each division being double the length of the 
corresponding one on A, B. or C. 

These lines are technically termed logarithmic,“ 
and as the term is not generally understood by me- 
chanics, I will briefly define it. The logarithm of 
a number isthe exponent or index of that power of 
a given number which is equal to the former num- 
ber, thus, for instance, 100—102, Here the ex- 
ponent of the given number 10 is 2, signifying that 10 
is to be squared, and that it will then be equal to 
100; hence 2 is the logarithm of 100 when 10 is the 
base of the logarithmic system, and that is the one 
generally used for various reasons. 


* Contributed by Mr. W. Tonkes, 


logarithm), we find that the series forms a geo- 
metrical progression—being obtained by a continual 
multiplication of the base 10 into iteelf, while the 
indices or logarithms form an arithmetical eeries of 
which 1 is the common difference. 

On examining these two series a very remarkable 
property which they possess is observed, for if we 
add topethet any two of the indices and look under 
their sum we shall find the product of the two num- 
bers which these indices represent. , 

For instance, take 2 and 3, the sum of which=5, 
under 5 we find 100,000, which is just equal to 
2100 and 31,000 multiplied together, and the 
same result would obtain however far the series 
were carried, hence if we had a table of these 
powers of ten and all the intermediate numbers, and 
also the logarithms of these numbers, by simply 
adding any two logarithms and finding the number 
indicated by their sum, we should at once have the 
product of those numbers represented by the sum of 
the logarithms which we added, thus performing 
multiplication by addition. Again, if we subtract 
one logarithm from another, the remainder will be 
the index of a number which would result from 
division of the numbers indicated by the logarithms 
chosen; thus 6—4==:2 and 61,000,000 divided by 
410,000 ia equal to 2100, the number of which the 
index ig 2. 

Thanks to the labours of those who have gone 
before us levelling our track till we have compara- 
tively ‘‘a royal road to learning,” we now possess 
such tables as those referred to, and those who go 
down into the sea in big ships,” as well as those 
who make the big ships” to go down in, can 
amply testify to their value, and euch a table, 
limited in extent, but almost universal in its appli- 
cation is engraved on those four lines A, B, C, D, 
of the slide rule. 

In order to form this table, the space from 1 to 10 
is divided into 1,000 equal parts, of which 301 is set 
off from 1 to 2; 477 from 1 to 3; 602 from 1 to 4 &c., 
301, 477 and 602 being respectively the logarithm of 
the natural nuinbers 2, 3, and 4. Each division is 
then sub-divided proportionally into 1-10the, repre- 
senting the decimal parts between the natural num- 
bers. Looking again at the table above given of the 
powers cf 10 and their logarithms, it will be seen 
that the logarithm of 10 is 1; and therefore the 
logarithms of all numbers below 10 must be deci- 
mals, thus, for instance, the logarithm of 2 ie 301, 
and such is tlie nature of these logarithms that if we 
multiply or divide 2 by 10, or any of its powers, 
this decimal index (:301) is unaltered, save that an 
additional number is used in combination with it, 
such number being termed its characteristic, because 
it points out the precise power of 10 by which the 
2 has been multiplied or divided. 


Thus:— 
Log. 2=0°301. Log. el 807. 
de 20 we) 0}, 9 “ve ue?’ 30), 
„ 700 2˙301. „ . 301. 
s. 2.0003 301. „ O al. &c. 


it being observed that when division takes place, 
the index bas a dash placed over it, signifying that 
it is negative, 

Applying these observations to the logarithmic 
lines on our rule we see the reason why the num- 
bers there marked are considered asarbitrary or that 
any value may be placed upon them, provided that 
it be a multiple of such number by 10; thus the 
first 1 may be called 1°10, 100, or 110: 1100, 11,000, 
&c., but in all cases the other numbers must take 
their value from that assigned in any particular 
operation to this first number. 

In reading off or assigning the valne of the results 
obtained by any manipulation, the index or power of 
10 resulting from such operation must be borne in 
mind, since that will determine whether the number 
91 consists of integers, decimals, or both com- 

ined. 

It is in this, which may be termed the numera- 
tion” of instrumental arithmetic that the great 
difficulty of the learner lies, but I shall endeavour 
to simplify it as much as possible a little further on. 

I have already shown that if we add together the 
logarithms of two numbers the sum gives the 
logarithm of the product of these numbers, and on 
this is founded the method of multiplication by the 
slide rule. When the logarithmic. line was first 
placed on scales by Mr. Gunter it consisted of a 
single line, such as A on the present rule, and the 
operations were performed by taking the distances 
with compasses and adding or subtracting accord- 
ingly, as multiplication or division had to be per- 


space from 1 to 12, and measuring back (subtract- 
ing) the number indicated would be 8, 

bis however was inconvenient, necessitating the 
use of two instruments, and was superseded by the 
genius ofa Mr. Everard, who gave us the slide and 
groove as we new have it. 

This, however, required a slight modification in 
the mode of working which is expressed in the 
general rule, viz. :— 

“Ret the 1 on B to the multiplier on A, and 
against the multiplicand on B is the product on A.” 

Taking the example above given, we place 4 on 
A 9 1 on B, and opposite 8 on B we find 32 
on A. 


So again in division, if 96 be divided by 12: we 
set 12 on A to 1 on B, and against 96 on A, we find 
8 on B, being simply the reverse operation to that of 
multiplication, we subtract the logarithmic distance 
instead of adding it, and since these two rules form 
the basis of all calculations, however complicated 
they may appear, if they are once thoroughly 
mastered very little difficulty will ever oppose the 
career of the instrumental arithmetician. 


(To be continued.) 


THE SOHO WORKS, BOLTON-LE-MOORS. 
From the Engineer. 


(Continued from page 92.) 


To an unprofessional visitor everything is new and 
astonishing in a large mechanical workshop; but an 
engineer rather directs his gaze to more or less ex- 
ceptional things. We must thus confess that we 
were previously unaware that such large pistons as 
3ft. in diameter, and even more, could be made with 
the narrow piston rings first introduced into this 
country by Mr. Ramsbottom, of Crewe. The large 
horizontal blowing cylinders for Mr. Bessemer's con- 
verters are made with such pistons. We notice that 
the cast-iron ine of the ordinary V-piston have 
additional elasticity given them by hollowing out 
the inside with a V-groove, and by then drilling a 
series of holes round the circumference, which are 
afterwards opened with as many. radial saw cuts. 
Messrs, Hick and Son, with Messrs. Galloway, of 
Manchester, are, we believe, the sole English engine 
makers licensed by Mr. Bessemer to manufacture his 
blowing engines, converters, hydraulic cranes, and 
the general apparatns used in his process. A number 
of Bessemer converters and other work of the kind 
were thus being made here, amongst which we 
noticed a small one, 4ft. 4in. in diameter, ordered by 
Mr. Ramsbottom, of Crewe, for carrying out. experi- 
ments in the conversion of Bessemer steel. A good 
deal of work is here turned out for the Royal Ar- 
senals, amongst which we observed some smal} 
surface condensers, on Spencer's principle, intended 
for stationary engines. Close by was being fitted 
up an engine upon Corliss’ patent. With a somewhat 
complicated appearance, and an arran t of 
pearing which could not be made clear without dia- 
grams, we feel, as the result of our examination, no 
doubt that the success of these engines in America 
and some parts of Germany, where fuel is much 
dearer than with ourselves, bas been well deserved. 
At these works was, we believe, first introduced some 
years ago, a very simple and efficient mode of 
strengthening the internal fines of boilers. T- iron 
rings are used, on which the plates are rivetted thus 


~L a space being left between them for access in 


caulking, while the T-iron ring itself can be caulked 
in the usual way. We noticed a great number of 
flues made upon this principle; and the rings of 
plate were in addition welded together at the longi- 
tudinal joint, thus forming almost as strong a flue 
agaitet collapse as could possibly be made. These 
works are noted for the use of a particular mixture 
of very hard brass. As an instance of what can be 
done in this way, we may state that, while in Preston 
a short time „we paid a visit to Messrs, Horrocks’ 
large mill, which has been at work for nearly 
seventy years. Exactly twenty-five years ago, the 
late Mr. Benjamin Hick erected there a pair of very 
handsomely-designed beam engines, each of 100- 
horse power nominal, but together now working up 
to some 670 indicated horse-power. The cylinders 
are 4din. in diameter, with an eight-foot stroke, and 
were probably designed to work at about ten revolu- 
trons per minute, though sow driven at double the 
speed, We were informed by the managers of the 
mill that these engines had been working without 
the least repairs for the last quarter of a century, 
and that the crank brasses bad during that long 
period only worn down one-sixteenth of an inch. 
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Amongst other comparative novelties in engine- 
work to be scen here is au engine upon Mr. E. E. 
Allen's principle—a plan now very generally known 
to the engineering public, more especially in the 
shape of a portable engine. It has been indicated 
up to 60 horse-power, and is now driving two fans, 
sand mixing machines. and other work for the large 
fuundry of the establishment. 

Au interesting peculiarity of the Soho Works is 
the number of novel achemes fur various purposes in 
stationary work, which are being tried or are being 
actually manufactured to meet a demand. Experi- 
ments of this kind may very ofien be directly unre- 
munerative, but they are attended with indirect 
advantages of various kinds, amongst which may be 
teckoned the acquirement of a reputation for keeping 
abreast with the times, as well as a resulting general 
stimulus to the powers of invention of the draughts- 
men and foremen in the works. Amonget the novel 
apparatuses of this category is a very ingenious 
hydraulic press fur packing cotton, the inventien of 
Mr. Luthy, a gentleman in the employ of the firm. 

To those who have studied the bistory of the 
hydraulic press it is well known that the late Mr. 
Hick gwe it the finishing touch u“er its leaving 
Bra 's hands, having, as can te proved by irrefra- 
gable evidence, first invented and adopted the self- 
expanding collar as at present used. Large numbers 
of hydraulic preeses, and at one time, the largest 
presses made in the trade, have been turned out at 
these works. As Mr. Luthy’s very ingenious press 
is the one recommended bv the for packing 
cotton—for machines of which kind there is now 
a large demand in that now reviving trade—we 
may briefly describe it again, as it is mainly 
designed to economise time and labour in press- 
ing cotton, as also to render the press itself 
more portable. At the same time, it must be 
remarked, that only a set of diagrams would do 
justice to its arrangements. The firat portion of 
the stroke in packing the cotton bale—during which, 
as in packing hay, there is necessarily but little 
pressure required—is rapidly performed by means of 
a ram of small diameter, into the cylinder of which 
the water is, of course, quickly pumped. This small 
ram is either placed inside or outside the large cylin- 
der. When its work is dune, and more pressure and 
less speed is required, the force pump is made to act 
on the large ram, which completes the stroke. An 
ingenious self-acting apparatus is used for alter- 
nately admitting the supply tothe rams. It consists 
of a suction valve, for the supply of the large cylinder 
during the first part of the stroke, and of a valve 
weighted according to the pressure of the pumps or 
accumulator, besides the ordinary arrangements for 
letting off the water. It opens and gives the pressure 
to the large cylinder, when the small ram meets with 
a resistance equal to the pressure on its useful area. 
There are several other noteworthy points about Mr. 
Luthy's press. 

Mr. Hick has also tried that curious scheme for 
raising steam—Grimaldi's rotary boiler. The inven- 
tor is an Italian, Dr. Grimaldi, and a specimen of 
his boiler was to be seen in the Italian Department 
of the 1862 Exhibition. Such is the progress of 
science and the changes of time. In the last century 
Italy sent us Grimaldi the clown famous for his sum- 
mersaults; in this century she exports a Grimaldi 
rotating boiler. We understand that the apparatus 
which is now showing worked very fairly, but that 
neither an increased evaporation nor a diminished 
deposit showed itself as a set-off for the necessarily 
additional complication and expense. We also doubt 
whether the plan is even valid as a patent, fora 
similar scheme is to be found described in a very old 
back volume of our contemporary the Scientific 
American. A very different mechanical invention is 
the arrangement, the invention of Mr. R. Harwood, 
a geutieman in the employ of Messrs. Hick and Son, 
udopted by the firm for easily regulating the speed of 
turbines and water-wheels. Applied to a turbine the 
clow for regulating the inlet of the water is connected 
to a piston. This piston is worked by means of water, 
let m on either side by a valve, which vatve is 
opened or shut by a ball governor, driven by the 
prime mover. ‘ihe motion of the clow is thus 
directly regulated by means of the governor, which 
bas only to overcome the resistance of the valve 
itself. In the sectional elevation a is the throttle 
valve of the turbine, connected by means of the lever 
band link e to the piston rod d, on which is the 
piston e. This piston moves inside the cylinder f, 
being actuated by the pressure of water admitted 
tlr.ugh an ordinary slide valve, which valve 
is itself connected, through the valve rod g and 
lever h, with the governors. When, therefore, the 
tu: bine is running at the proper speed the valve oc- 
cupdes a central position, covering the ports, thereby 
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preventing ingress or egress of water to the cylinder, 
and the throttle valve a is thus kept stationary. But 
should the speed be increased the governor balls fly 
ont, and lowering thevalve at end of the rod g, allow 
the pressure of water to come on the top side of 
piston, which moves downwards and closes the 
throttle valve until the right speed is attained, when 
the valve again occupies a central position, and locks 
the throttle valve as before. If, cn the,other hand, 
the speed becomes reduced, the valve at the end of 
the rod g is raised, the water pressure is brought to 
bear on the underside of the piston, and the throttle 
valve is proportionately closed until the right speed 
be again attained. This simple plan has been suc- 
cessfully in use for some time. 

Amongst the inventions of Mr, Bell, the principal 
millwright of these works, is a simple lubricating 
apparatus largely made here. In the course of our 
visit we saw many hundreds of the above very inge- 
nious form of gell. lubricating bearing for mill shaft- 
ing, and as many thousands are in use in Lancasbire 
mills. A goodly number of different self-lubricating 
apparatus for shafting have been tried at various 
periods, but lubrication by hand is still in very 
general use. We remember a noted case where, in 
some large works in Manchester, each bearing was 
provided with an apparatus, worked by gearing and 
causing the oil to flow drop by drop from a glass cup. 

(Tu be continued. ) 


BRONZING. 


Sir,—In answer to H. T. B., I send the following 
recipe :— 

Dissolve copper filings in aquaſortis; when the 
copper has impregnated the acid pour off the solu- 
tion, and put inte it some pecs of iron, or iron 
filings; the effect of this will be to sink the powder 
to the bottom of the acid ; peur off the liquor, and 
wash the powder in successive quantities of fresh 
water. When the powder is dry, it is to be rubbed 
on the figure with a soft cloth, or piece of leather; 
but observe that previously to the application of the 
bronze powder, a dark blackish sort of green is first 
to be laid on the figure; and if you wish the powder 
to adhere etronger, mix it with gum water. Layit like 
paint, with a camel's hair brush, or previously trace 
the parte to be bronz d with gold size, and when 
keny dg rub the powder over it. 

Gold size is prepared from a pound of linseed oil 
with four ounces of gum animi ; the latter is reduced 
to powder and gradually added to the oil while 
being heated in a flaek, stirring it after every addi- 
tion until the whole is dissolved; the mixture is 
boiled until asmall quantity, when taken out, is some- 
what thicker than tar, and the whole is strained 
through a coarse cloth, When used, it must be 
ground with as much vermillion as will render it 
opaque, and at the same time be diluted with oil of 
turpentine, so as to make it work freely with the 
pencil. An important ingredient in bronzing is 
gold powder, which is prepared in the following 
manner :— Leaf gold is ground with virgin honey on 
a stone, until the leaves are broken up and minutely 
divided. The mixture is then removed from the 
stone by a spatula, and etirred up in a busin of water, 
whereby the honey is melted and the gold ret free; the 
basin is then left undisturbed until the gold subsides; 
the water is then poured off, and fresh quantities added 
until the honey is entirely washed away; after which 
the gold is collected on filtering paper, and dried for 


use. 

If H. T. B. intend bronzing plaster figures, the 
following instructions may be of use to him: — Lay 
the figure over with isinglass size, until it holds out, or 
without any part of its surface becoming dry ; then, 
with a brush, such as is termed by painters a sash- 
tool go over the whole, taking case to remove, while 
it is yet soft, any or the sizs that may lodge on the 
delicate parts of the figure. When it is dry take a 
little very thin oil gold size, and with as much 
as just damps the brush, go over the figure with 
it, allowing no more to remain than causes it to 
shine. Set it aside in a dry place free from smoke, 
and in eight-and-forty hours the figure is prepared to 
receive the bronze 

After having touched over the whole figure with 
the bronze powder, let it stand another day, and then 
with a soft dry brush rub eff all the loose powder, 
particularly from gi irl or more prominent parts 
of the figure. It willthen resemble the metal in- 
tended, and possess the quality of ag ha ak 
weather. R. F. W. 


Tke tower at Rouen, in which tho unfortunate 
Joan of Arc was imprisoned, is about to be restored 


| according to plans by Professor Morin. 


PROPELLING BOATS. 


By means of an invention which has been 
bat ented by Mr. John Macintosh, of North Bank, 
tegent' s- park, and Mr. A. H. Thurgar, of Surrey- 
place, Norwich, the necessity of looking back to 
observe the direction of a boat is obviated. This 
Invention consists, firstly, in using two rowlocks or 
fulcrums on each side of the boat; secondly, in 
using jointed ours, the joints of which work between 
the said rowlocks or fulcrums, so that in pulling the 
handles of the oars towards the stern of the boat the 
blades of the oars will be forced through the water 
inthe same direction as the handles, thereby ob- 
viating the necessity of the rower or rowers turning 
round; thirdly, the oars are each made in two parts, 


i and in connecting them together each flange of the 
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joints or hinges is fastened securely to each part of 
the oar, and united together by a centre pin, there- 
by forming a hinge. The rowlocks are attached to 
the gunwale of the bout, the outer one projecting 
(about six inches) from the inner one, and the 
joint of the oar or scull working at about tbe centre 
between the two rowlocks. The novelty of the in- 
vention thus lies in the use of two rowlocks to the 
oar instead of one, as in the old system. The oar 
being jointed, the inner rowlock serves as the ful- 
crum to the handle of the oar, the joint of the oar 
between the rowlocks as the point of opposition, and 
the outer rowlock as the fulcrum to the blade of the 
oer. It followe, therefore, that, as the rower pushes 
the handle of the oar forwards, the joint between the 
two rowlocks is thrown back, causing the blade of 
the oar to move forwards in the same direction with 
the handle, and consequently as the rower pulls the 
handle back, the blade striking the water returns 
in the same direction, propelling the boat forwards. 


GENERAL NOTES. 


To Crean TagnisHeD PLaTE.— Silver or plate 
objects may be very conveniently cleaned, if tar- 
nished, by dipping them, when they are small, into 
a moderately concentrated solution of cyanide of 
potassium, and when they are large, by brushing the 
solution over the tarnished portions, then washing 
well with distilled water, and afterwards drying 
with a linen cloth. 

UsEFUL ro Painrers.—The effect of light on the 
aniline colours, and their decomposition which takes 
place with ordinary varnishes, may be avoided by 
tirst dissolving them in alcohol, saturating the solu- 
tion with gum dammar, filtering, pouring the filtrate 
into a solution of common salt, and drying: then in- 
corporating with an oil varnish that is free from lead. 

MaGNEsICM.—Recent experiments have shown 
that magnesium is an excelleut conductor of electri- 
city. This, with the little tendency it has to oxidise 
in the atmosphere, recommends it strongly as a sub- 
stitute for the wire used at present in telegraphic 
lines: and ite general adoption depends, no doubt, 
on its economic production, in which direction ad- 
vances are made every day. - 

SoLUBLE GLass IN ButteR.—It is too true that 
butter is sometimes adulterated with soluble glass— a 
compound of silex and potash. But the adulteration 
may be discovered by agitating a portion of the 
butter with ether, which dissolves the fatty matters, 
leaving the rest behind. Itmay be proved that this 
residue is soluble glass by pouring hydrochloric acid 
over it, heating, calcining the residue, and when it 
has cooled, acting upon it again with hydrochlcric 
acid, which dissolves the alkali and leaves the silex, 
the chief constituent of the soluble glass, behind. 

To FiBRROOT Textile Faprics.—A very ex- 
cellent method of rendering textile fabrics fireprooi 
without injuring their colour, whatever it may be, 
consists in dipping them in a eolution containing 
thirty-five per cent. zum, thirty-five per cent. starch, 
and thirty per cent. of the 5 which is ob- 
tained by dissolving superphosphate of lime, decom- 
posing the salt by excess of ammonia, filtering, puri - 
tying with animal charcoal, concentrating by 
evaporation, decomposing with five per cent silex, 
evaporating to a crystalhne mass, and then drying 
add pulverising. 

XANxKAE Norioxs.—Our American friends are not 
behind in saving themeelves trouble where they can. 
A few weeks since we described a -shelling ma- 
chine; we now learn that they think it. too tedious to 
chop up cold meat for hashing, and therefore a machine 
has been provided to do it by power. All that is 
necessary is to put the meat in a case containing a 
number of revolving knives; then turn a handle and 
the hash is made. All the meat is minced before it 
issues from the further end, where there is a spout 
to allow it to discharge. This, however, ears to 
be nothing more than a coarse kind of hand sausage 
machine long used in. England. 
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Leap Works ix AxERICA.— At the last census 
there were in the United States 28 lead- melting es- 
tablishments, employing 203 hands. The capital in- 
vested is 286,922 dols ; cost of raw material, 938,561 
dols.; cost of labour, 58,260 dols. ; annual value of 
products (ending June 1), 1, 094, 122; tons of pig- 
jead 10,395, 

OBTAINING Motive POwkR.— An invention, the 
special object of which is to enable the heat produced 
by combustion to be utilised in 
motive power through a greater range of temperature 
than is now done, in order that a larger proportion 
of the heat may be converted into mechanical effect, 
has been provisionally specified by Mr. M. P. Boul- 
ton, of Tew Park, Oxon. He states that heat may 
be imparted to the fluid by injecting into the vessel 
some substance in a state of fusion—metals, or salts 
of metals—the steam being used in various ways as 
that produced in the usual method is employed. 

A New ALiwy.— Gilding is much practised in the 
ornamentation of buildings in modern times, but 
silver‘is little used for a similar purpose, because of 
its liability to tarnish when attacked by sulphide of 
hydrogen, thus limiting the decorator to the use of 
gold. M. Ch. Lange, of Paris, has invented a new 
alloy, equalling silver in brilliancy when used in the 
decoration of buildings, and said to have a base un- 
alterable by atmospheric influences. He calls this 
alloy metalline, ad it may be used for any imagin - 
able purpose, such as coating statues in terra cotta, 
porcelain, biscuit ware, or any article which it is 

esired to silver, 

PREVEsTING ACCIDENTS IN Mine SHAFTs,—Mr. 
C. H. Taylor, of Birmingham, proposes to provide a 
toothed rack along the entire len gth of the guide-rods, 
toothed wheels being placed upon the cage to take 
into them; a block with corresponding teeth is sus- 
pended to the chain or rope in such a manner that 
while the rope is tight the wheels run freely, but in 
the event of breakage the block falls, and locking the 
wheels prevents the further descent of the cage. 

TIMBER OF AUSTRALIA.—The Inquirer ( Western 
Australia) says:—‘‘ An engagement has been entered 
into to deliver on board ship at Freemantle 600 loads 
of mahogany sleepers for an Indian railway at 
£3, 13s. 6d. per load Millions of acres in the colony 
produce a timber which no other part of the world 
produces, and it is virtually indestructible by white 
ant and sea worm. Our colony is the only part of 
the world where this commodity exists, and where 
the supply is virtually inexhaustible.” 

Tue Dublin Exhibition closed last week with con- 
siderable ceremony and in the presence of a brilliant 
assemblage. The Duke of Leinster occupied the 
chair, und speeches were made by the Lord Mayor, 
the Archbis op of Dublin, Mr. Whiteside, Sir Robert 
Kane, and other persons. á 


HOW THE SEED CONTAINS THE TREE. 

In the single-flowering cherry-tree, which gives 
the most distinct illustration of the fact, the pistil 
is formed from two carpellary leaves, which have 
become succulent and united together so as to form 
a component pistil with a single cavity containing 
one young seed. Reflecting on this, in connexion 
with the nature of buds and leaves and minute ex- 
amination of the germ bearing the plumule and 
radical of a bean, it appeared clear that a germ of 
vegetable life exists in every joint of a plant. To 
try this, ajoint of common mint appeared the best 
forexperiment. This was placed in water, having 
been cut offas close as consistent with leaving the 
joint uninjured atthe lower end. A bud soon ap- 
peared on one side, which quickly formed itself into 
another joint, from which a root grew out, whilst 
the original bud continued to progress, and seemed 
disposed to show the characters of a monocoty- 
ledonous germination, assuming a green tinge at the 
extremity. However, a second joint formed, and 
another root was thrown out from it. A decided up- 
ward growth now continued, and buds and leaves were 
formed at all the joints subsequently developed. This 
would prove that every joint in a plant is a life-knot 
orcollet, from which, under favourable circumstances, 
a plant or tree may be developed should it be sepa- 
rated from the original stem, and that it corr nds 
with the radical plate of a bulb, the crown of her- 
baceous plants, and germ from which the plumule 
and radical are developed in seed. 


A CONVENIENT DISINFECTANT.—The most cen- 
venient, and I believe the most effective disinfec- 
tant, is chloric ether. It should be burned in a glass 
spirit-lamp, which is liable to the same mishaps as 
cther spirit-lamps. Any place of the size of an 
ordinary room, that can be closed, can be com- 
pletely deodorised and disinfected by five minutes’ 
ute of one of these lamps.—Scientifie American. 
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PATENT LIST. 


! From the Commissioners of Patents’ Journal.) 


LIT OF SPECIFICATIONS, 40. PUBLISHED DURING THE 
WEEK ENDING 11TH NOVEMBER, 1865. 

1. U -nstructi blic houses, &c., W. Muir—1s: 

2. : “ig mahina T 4 e is 6d. 

3. e and other mineral phosphates, M. R. Leverson— 


4. J cket for metallic vessels, E. Bevan and A. Fleming 8d. 

5. Manufacture of oxygen gas, J. F. Parker and J. Tanner —4d. 

6. Lubricating Pae journals of wagons, J. Smith jun. and J. William- 
son— 

7. Manufacture of carpets and hearth rugs, J. Spencer and N. Broom- 
head—4d, j 


8. Smoothing or finishing paper, J. R. Crompton—4d, 
a, ane pitch obtained by distilling palm oil, R. Irvine—4d, 
F. Gye—ad. 


Jo. Moan ng photographic and other pictures, F, G 
11. Lift and 1 


13. Se 
14 Peram 
15. Max ufact 


paratus, T. J. Aston—8d. 
18. Combined drill, vice, and apparatus for lifting, G. Hodgson and 
J. Pitt—8d. S 


19. Packing and lubricant for pistons, E. Keirty—8d. 

20. Mensuring water and other liquids, W. Payton— 4d. 
21. Mules for spinning, J. Kuowles and J, Banks—1s. 2d. 
23. Electro-magneots, W. Clark—4d. 


23. Fan blowers, W. —10d. 
24 Spring mattresses, D. vericchlo— 4d. 
25. Paper board, J. F. Jones—4d. 


28. Cleansing and polishing knives, G, Kent—8d. 

27. Btoppers for bottles, jars, and fire-arms, N. Thompson—10d. 

38. Checking receipta of railway clerks, W. H. Roy— 4d. 

29. Propelling vessels, W. Wateon—10d. 

30. Bi ling on railway trains, C. Pick worth—4d. 

31. Advertising, G. H. Davies and J. W. Jones— 4d. 

32. Washiug and mangling machines, J. W. Branford—8d. 

33. Generating steam and heat, J, M, Kirby—éd. 

34. Floughs, J. ok Rana LE Wini 

35. motive engines and carriage n E.: Ad. 

36. Ke wing machines, A. V. Nee at” 

37. Constructing aud cleaning tubular boilers, J. C. Amos and W. 
Anderson — 18s. 2d. 

$8. Hulling grain, G. A. Buchholz 22. Ad. 

39. Preparing aud keeping aerated beverages, T. Pickford—4d. 

40. Artificial fuel, J. K Vigonlete—8d. 

41. Hydrocarbon vapour lamps, J. C. Bayley and D. Campbell —44. 

42. Boiling grain sugar in vacuo, J. Lebaudy—4d. 

43. Looms, J. A. Castree—4d. 

44 W for ginning cotton, B. Dobson, W. Slater, and R. Halli- 
well—6d. 


45. Weaving ornainental fabrios, J. Oraw and J . Macaulay—4d. 
46. Smelting zinc ores, A. Reynolds— 4a, 


47. Preserving eggs, W. C. Th rid. 
8. Locomotive engines, C. De . a 
49. Shaping boot and shoe heels, G. Haseltine—4d, 


. Treating guano, T. Richardson and M. D. Rucker—id. 

š . ash-pits. and flues, J. Robertson—4d. 

. Railway signals, E. Tyer— 2s, 8d. 

- Eacapernenta for watches, G. Eeymond—10d. 

54. Wrought-tron orduance, H. Ames—6d. 

55. Motive power, and signalling on railway trains, G. B. Galloway— 


56. Photographs and . transparencies, B. W. Bentley and 
W. H. Bailey. 
87. 3 pans, E. Beanes and C. W. Finsel— 12. 2d. 
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67. Taps, J. Calkin— 4d. 

68. Manufacture of tobacco, W. Davies 8d. 
69. Flyers for spinning, R. A. Lightoller and G. H. Lightoller—dd. 

70. Theodolites, B. P. Bidder—64, 

71. Fireproof safes, F. Wiese 4d: 

72 Pho phy, E. Pettitt—4d, 

7% Lint, B. S. Brown—6d. 

74. Cutting match splints, &c., J. C. Brown—8d. 

75. Hydrometers, B. W. Ladd and L. Oertiing—td. 

76. Standards for wire fencing. W. Bayliss Ad. 

% Specifications will be forwarded from the Commissioners of 
Patent's Office, Southampton-buildings, Chancery-lane, by post on re- 
ceipt of the amount of price and postage. exceeding 5s. must 
be remitted by Post-office Order, made payable at the Post-office, 5, 
High Holborn, or Mr. Bennet Woodcroft, her Majesty's Patent Office. 
We cannot undertake to forward Specifications, or Books advertised 
from the office of Tu Exoumu MrcnAxNi0. 
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PATENT SAFE AND LOCK COMPANY 
(Limited), 
LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, 


POR TRER 


EFIRE-PROOF SAFES, LOCKS, &c. 


WITH SPECIAL MENTION OF THE 


“WEDGE PROOF FASTENINGS” 


OF 
S. CHATWOOD. 


[Novemper 24, 1835 


T. E TAYLOR. 


MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 
AND GENERAL MAOHINIST, 


110, FETTER-LANE, FLEET-STREET, LONDON, EC. 
Patterns made to drawing. 


ro CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, seam, Girder, and Dock Iron of all sizes; Sheet Iron. 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Tram Rails; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, ‘Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all aizes: Wrought Iron 


‘Forgings, Castings, and Railway Material of every description. 


JOHN HORSLEY, 
Iron Agency Office, 
2, ST. ANN’S SQUARE, MANCHESTER. 


W HEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size 43 pam fe pier red 5 bat 
tch. vidin or lin rews cu 1 
eip Bes J. Wilkinson, 3 St. George's Works, 83, St. 
George s- road, 8. London. 


“THE ARTIZ AN.“ 


PATENT OFFICE X DESIGNS REGISTRY, 
85 of * The Artizan “ for Scotland). 
W. R. M. THOMPSON & Co., 20, Buchavan-street, Glasgow, 
Consulting Engineers and Patent Agents, 
in connection wn. Pant om 
WILLIAM SMITH, . C.E., Director of the Artisan ve, 
London, o Editor of the Artizan,” a Monthly Record 
of Rygineering and the Industrial Arta, TRANKACT ALL BUND Ra- 
LATING TO Birra asp FoRKIGN PATENTS FOR INVENTIONS, AND TRE 
RXOBTRATION oF Drsicwa, AND FXECUTE PLANS AND SPECIFICATIONS UP 
ALL KINDS OF MACHINERY IN THE MOBT CORRECT MANNER, AT THK Lower 
POSSIBLE CHARGER, Provisional Protection, £8 8. Ordinary Charges 
for Complete Patent, £43. 
All general information in reference to Patents 
personal application, or by letter, when an 
velope is enclosed. 
The “Artizan” supplied, and all business for it in 800 tland may 
be transacted at the above Office, 20, Buchanan-street, Glassy ow. 


A MARVEL OF CHEAPNESS. — THE 

i newly Invented POCKET TIMEPIECE, with handsome gilt 
case, and an t enamelled DIAL, interspersed with gold, price 
ls, by post 14 stamps. JOB MALPASS, Kidderminster. 


WEALE’S SERIES. 


Catalogue on Application. 


CRANES AND MACHINERY FOR RAISING 
HEAVY BODIES, by J. Glynn. Is. 


STEAM ENGINE, by Dr. Lardner. 1s.” 
TUBULAR AND IRON GIRDER BRIDGES, 
by G. D. Dempsey. 18. 

LIGHTHOUSES, their Construction and Illumi- 
nation, by Allan Stevenson. 38. 
STEAM BOILERS, their Construction and Man- 

agement, by R. Armstrong. 18. 6d. 


RAILWAYS, Construction, by Sir M. Stephen- 
son. Capital and Dividends, by E. D. Chatta- 
way. 2s. 6d. 


von free on 
atamped en- 


London: VIRTUE, BROTHERS, & CO., Amen Corner. 


FOR THE 


PROTECTION 


OF 


LIFE 


AND 


PROPERTY 


FROM 


FIRE, 


CAN be seen in 
faction on any Mon- 
day, Wednesday, or 
Friday, at 12 or 3 
o'clock, at 

133, Upper 
Thames-street 


GOOD NEW8.—Honour, title, wealth, or station may de desir- 
able possessions, but they are not like health n 5 rah 
e latter is 


of Holloway’s remedies. 
Jesaly through pre f dangers that Leset us, and we may feel confident 


that when used early, 
and restore the patient to th, e bao and soundness.— The 
noble medicaments will cure sores, bad egt. enlarged jointe, &c., re- 
lease the victim from the painful present, and a hopeiess future, 


THE ENGLISH MECHANIC. 
UPFIELD GREEN, 
JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND -EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 
RAPIDITY AND ECONOMY. 
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“ EXCELSIOR,” * EXCELSIOR” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 

E easy to operate, simple to learn, quiet in action, and not liable to 
derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, Tequires no re-winding, and the seam, if cut at every 

uch, will not rip. Price from £6 6s. 


WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. 


All Kinds of Turret 


Sec gy TUCKS PATENT "ELASTIC 
* PACKING AND METALLIC 
L‘NINGS FOR STEAM-EN- 

GLNES, PUMPS, &c. 

ADv rang. -A more perfect 
vacuum is obtained, Friction 
reduced, great saving in oil and 
tallow, and the Pac ing is gra- 
dually and completely worn 
away without becoming hard, 
Taos OBVIATING THR p — oF Drawine TEE OLD 

ACKING. 


J. H. TUCK & CO., 85, CANNON STREET, E C. 


VULCANISED INDIA RUB: ER GUODS. 
VALVES, WASHERS, HOSE, MILL BANDS, ec 
J. H. TUCR and CO.,35, CANNON STREET, EC. 


M, TUCK’S 18. STEAM 
SSS ys = PA CKI NG 


YCREW CUTTER’S GUIDE, 
Price ls, 6d., or stamps. 
Containing e 3s Dee eee 2,000 Trains of Wheels, all different 


threads and p 
Sables for Fap mmaicing og e Taps jin. to 
{tw 


A Seen showing a new l gear invented by the author 
* 8 at James Martin, 19, Wilson- street, New Cross- road 
Deptiord, Kent. 2 
Praxs. “ELEVATIONS, Ko., Made, Copied, 

Traced, Reduced, or Ep lar red, in the best 000 at moderate 
charges, by J. J. y J. J. GREENE, da. Upper Stamfo Stamford-street Blackfriars, 
STAN DARD GAUGES, Surface Plates, Straight 
Edges, Scales of Length, and other Instruments of Precision, of 

reat securacy and of all sizes. 
H. GARSIDE, 17 Cowpland:street, Oxford-street, Manchester. 


To Electricians. 
Ge CARBON (not compressed) Cut in Plates 


or Blocks for Batteries 
Price Lists ow application, with stamped envelope. 
No. 14 COVERED WIRE PRIMARY = per Ib... 
No. 35 SILK SECONDARY, do, do. 


P. HENDERSON, 3, Park-hill, Clapham, Surrey. 
IMITH'S PATENT WIRE ROPE AND 


CABLE MACHINE, guaranteed to produce Four times the usual 
2 of Work, ot Superior Quality, at One-Third the Cost for 
Dur. 
REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN 
THE KINGDOM AND ON THE CONTINENT. 
Every description of Machipery and Re at Reasonable Prices, 


_ARCHIBALD SMITH, 69, Princes-strest, Leicester “square, W. 


QECOND- HAND CASES OF MATHEMA- 
9 TICAL INSTRUMENTS, Theodolites, Levels, Pontagraphs, Quad- 
rante, Sextants, Universal Dials Protractors, Cireumferentors, Pria- 
tnatic and Beam Com Ivory and Boxwood Scales. Land Chains, 
&c.,y Troughton an Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78. Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, A Dissolving View Apparatus, Micro- 


++ Ba. 6d. 
- 14s. Od, 


copes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 


Bows, Dallineyer, and others. Instruments bought or exchanged. 
Uat talogues for w: art led on on receipt of three stamps for each. 


y SU F FELL MATHEMATICAL 

J. INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to ‘call attention to his Improved 
Levels and The dolites, as manufactured for Her 
Maje-ty’s Government. The pocket sets of Instrument-, 
from 16s. to 42s.; Telescopes, 5 miles range, from 68. 6d. ; 
10 miles ditto, 88. gd. and 10s. 6d.; Boxwood scales, engine 
divided, 2s. 6&1. ; T squares, 1s. to 58.; ; Measuresand Rules 
of all nation. Post-office orders payable at Charing 
Cross branch. Lists of pricesforwarded on application. 


IHE LONDON DRAWING ASSOCIA- 

TION for supplying Engineeri Mechanical, 
Archi , and General Drawing, 33 Mayas, 
Plans, Tracings, Wood Eugraving, e T: 
pane strect, Adelphi, London, Enclose stamp for pro- 
spectas, 


PATENT WIRE GAUZE JOINT N 


A a 6d. peers 
CRICKMER’S PATENT PACKING 


WELL STRETCHED LEATHER AILL BANDS. HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &., 
CAUTION.—Engineers, Millowners, aud others are gpass spit age chasing a 5 Metallic Packiug, purporting to 


ENUINE CAN O 


ALEX. ROSS 


INDIA-RUBBER CORE . 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


PRICE LISTS FREE. 


Orickmer s Patent Plastic Metallic 3 


FURTHER REDUCTION IN PRICE ON AND A 


FTER OCTOBER FIRST. 
oe 2 Regions 


** Crickmer' 
Y B? OBTAINED 


ND CO., 


_ GRANGE ROAD, BERMONDSEY, the only Authorized Agents. Price Lists on Application. 
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H. WATTS, 


MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE 


KRITCHEIN 


RANGES, 
ENGINEER, 


AND 


HOT-WATER BATH 
APPARATUS ERECTOR, 


1, Water-street, 
NEW BRIDGE-STREET, 


BLACKFRIARS, E.C. 


a 


A“ 
il i 

i 
i 


WH i 


l 


Estimates sent, post-free, on applica- 
tion. 


No Fitter or Turner should bewithout a Straight-edge 
The most reliable teol of this kind, graduated to the Standard Measure of the 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND 


MACHINE IR0NMONGER 


135, STEELHOUSE LANE, BIRMINGHAM. 


Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE. 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


JUST PUBLISHED, 


In Post 8vo., Cloth, with 17 Illustrations, 4s. post free 


THE SLIDE VALVE 
PRACTICALLY CONSIDERED. 
By L. P. BURGH, Engineer, 
E. and F. N. SPON, 16, Buck@ersbury. 
J. H. McMORRAN. 
ENGINEER AND MODELLER, 


140, SALISBURY COURT, FLEET STREET. 
Castings supplied. 


NATIONAL BOILER INSURAN CE 
COMPANY (LIMITED), 
27, LEADENHALL-STREET, LONDON, 
JOHN SMITH & Co, 
ENGINEERS AND BUILER MAKERS, 


Sole Londo- Agents, 
All noes supplied by this firm Insured the Fir 
ve Months Free of Charge. 


London: 


— 


W. XA. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ 
MAKER. 


PATTERN 


83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged from instruction according to 
requirement. 


JAMES LEWIS, 


(Late Lewls & Son), 
ENGINEER, MACHINIST, LATHE & TOOL, 
MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS, 
(Late of 5, Wych-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 
out to Scale, 
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NEW AND ORIGINAL SCIENTIFIC WORK. = 
Now Preparing for Press, and willbe Published, on Friday the 6th ef December, Number One of 


|" THE MIRROR. OF 


SCIENCE: 


A Weekly Miscellany of Entertaining and Instructive Articles on Photography, Chemistry, Electricity, 


Astronomy, &c., &c. 
Size Sixteen Quarto Pages, Illustrated, 


Price Twopence (Weekly). 


| PUBLISHING OFFICE, 147, FLEET STREET. 
COMMUNICATIONS TO THE EDITOR TO BE ADDRESSED TO 75, FLEET-STREERT. 


PATENT HOLLOW STEAM PACKING. 


advan of this 
a, and is 80 con- 
makes the 


Price list or cireular, with full desertption of pecking, to be had of 
the only Manufacturers end Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, Indiarubber 
Works, Cowper-street, City-road. 


PATTERN AND MODEL MAKING 
By Contract or Otherwise. 
EXECUTED WITH DISPATCH, 


BY 
J. H. Mc MORRAN, 
` 140, SALISBURY COURT, FLEET 


W. H. PEARCE, 
LATHE AND TOOL MAKER, 
77, GREAT SUFFOLK STREET, 
BOROUGH, S.E. l 
Lathes from 35s, upwards, 


[HE IMPROVED LEATHER DRIVING 
- STRAPS FOR MACHINERY are stronger fora given weight, 
moro effective, more durable, and cost corablaratly lees than any 
other kind of Driving Belt. Special Straps for Portable 


Price Lists free 
t Strap ard Hose Com 


Turners Paten pany. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-laue, London, . C. Mr. H. FERRABEE, Agent. 


OSCOR S SELF-ACTING LU BRICATORS 


Engines. 


FOR STEAM ENGIN 
Testimonials and Prices Post free. 
Apply to BDWIN H. NEWBY, 
31, CukaPsipe, and LEICESTER. 


The above Lubricators grease every particle of steam previous to 
its passing through the valves into the eylinders. 


NVENTIONS | PROTECTED BY 
PATENT or ISTRATION, at fixed and most 
moderate charges. Inventors Manual free br post, 
ge gratia on Cn, 50, Cie Nlens, Leadon, .d. Br 
Bas al year , Chancerpelane, a, W. 
INVENTORS ASSISTBD 
N Securing, Carrying Out, and Disposing of 


their Inventlous.— Apply to Meare. B. miee avd CO., 
ae and Foreign Patent Office, , King William-street, London» 
A Pamphlet gratis, on Cost of Patents, may be had on application 


INVENTIONS secured by Patent or Regis- 

tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 26 years’ experience in such matters). 
British and Patent Agency, 62, Chancery-lane, London, W.C. 


O INVENTORS—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAD, 

4, South-street, Finsbury, Lendon ; 16, Rue de la Fidelité, 

tection, 27; to ‘complete. patent, 286 Teh palai 
> 3 n n 

£6 108 Belgium, 22 los. ircular a 


ATENTS FOR INVENTIONS.—Full 


instructions may be ebtained applying to Mr. W. 
T. RAWLE, Office of British and Fo atents, 8, Small 
street, Bristol. 


— - 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafal are, Charing-cross. Printed 
instructions (gratis) as to the of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Oontinental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally er 
by letter to Messrs. PRINCE and Co, Patent Office, 4, 
TRAFALGAB-SQUARE, CHARING-CROBS, W.O.. 


Self-acting, Turning, and Screw-Cutting Lathes, 


OF THE FOLLOWING SIZES, 
For Sale, and Ready for Delivery :— 


Height of Centres. Length of Bei. 

64 Inches. 6 Feet. 

73 99 8 9? 

T 90 14 99 

8 a 8 „ 

8 D 12 „ 

8 5 13 y 

10 2 16 0 
11 a 16 „ 


Also a large Assortment of Single and Double Geared Drilling and Boring Machines; Planing, 
Shaping, Slotting, Bolt Screwing, Punching, and Shearing Machines; Hydraulic Jacks, Screw Jacks, 
and other Tools. 


Apply to W. BLACKETT, Hope Iron Works. 108. Southwark Bridge Road. London. 


E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 
Drawings and Prices on Application to i 


W. T. HENDRY, & Co., 73, Queen STREET, LONDON, E. C. 


B SH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGN S. 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been estab pwards. 
o Thirty Tan en his prof aal rio to N A circular, contal 1 information 5 the 
various modes of securing protection for inventions at home and abroad, ma ratis, b 

or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. ee Ing (personally 


PATENTS. 
R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia! 


Transact description of busi ferdi] with ature P den tow In tio Provisional tecti 
3e on of business cona a or inventions, vis ro on, 6 te 
8 guineas. A Guide to Inventors” free by post. 5 


SAMUEL BROTHERS, 


Suits for all Cccasions 
36s. to lids. 


855. 


ga. 0 
Boys’ Suits 
lus. to 35s, 


50, LUDGATE HILL. 


? 
o7 8 pity ae an 
B The new Book with 42 Engravings (36 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase. 


Lowpow : Printed by Mane and Portaez, 1, Crane-court, Ficet-strest; and Published for the Proprietor at the Office of the Newr- 
agents’ Publishing Company, 147, Fieet-street. 


Advertisements and Communications for the Editor are requested to be sent lo 75, FLEET-STREBT., 
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Tue principle of this governor, previously slightly 
noticed in Tue ExdLIsH MEcHANIC, is, that the cen- 
trifugal force of the pyle pendulums is equili- 
briated at any required speed by the force of gravity 
of an adjustable counterweight, or the tension of a 

ring. The principle is not affected by the number 
of pendulums, but fourobviously has double the power 
of two, revolving in the same space, besides pre- 
senting a better appearance, and a ter numter 
would be attended with practical inconvenience ; for 
these reasens the adjustive governor is constructed 
with four pendulums, each having a crank springing 
from the joint at right angles, which are connected 
by rods to a sliding cylinder having a steel centre let 
into the top; by these means the divergence of the 
pendulums raises the sliding cylinder, which, acting 
on the steel centre, communicates motion to the valve. 
It is not a condition for ita efficient action that the 
trottle valve ehonld bè in a position shown in the 
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BYRNE'S ADJUSTIVE GOVERNOR. 


diagram ; bnt in selecting position, regard should be 
had for the friction and inertia of the intermediate 
gear; a great quantity of it impedes fine action, 
thereforethe simplest arrangement that circumstances 
will permit acts best. 

Fig. 1. Vertical section of the revolving portion. 
Fig. 2. Horizontal section at base. Fig. 3. Hori- 
zontal section of spindle at pendulum joints. Fig. 
+. Horizontal section of centre guide. Fig. 5. Hori- 


zontal section of steam pipe and trottle valve. Fig. 
6. Horizontal section of cylinder at joints. 
(a) A wrought iron spindle or stalk. having a disc 


at (h), with six holes in it, to enable it te be bolted 
to a similar disc, on a vertical shaft of length de- 
pendant on circumstances. (6) A bulb forged on 
the stalk, having two thorough mortices in it, cross- 
ing each other at right angles, thereby forming four 
joints with the crack pendulums; the arrangement 
of the pins in those joints gives mutual security, for 


[Prick Ove Penny. 


éven if the split pin and washer of any of them flies 
out, the joint-pin cannot get away, because ite head 
will come in contact with the point of its successor, 
which must be backed 5 before it can 
pass. (See fr. 3.) (c) A brass cylinder, moveable 
vertically on the spindle, which is made hexagon in 
section at that portion in preference to feather keys. 
There is an oil hole in the cylinder at (d), which 
must be left open, as it answers for an air passage 
also. (e) A steel concave centre driven into the 
cylinder. (f) A sliding centre, moveable vertically 
through the guide, the bolts of which are left extra 
in length, to enable it to be bolted to a bracket or 
stay from any convenient place. (g ggg) Four bats, 
each fixed on its pendulam by a nut fitted into a re- 
cess in the ball. (Ahhh) Four guides forged on a 
centre ring, which is keyed on the disc; each pen- 
dulun is made wider at the portion which comes in 
contact with the guide, to present a good bearing 
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surface: by that means it will not be liable to sink 
itself a recess in the propelling side of the guide. 
(i) A strap bolted to the steam pipe, forming a 
bearing for ene end of the valve spindle, to take the 
overhanging strain off the gland. (5) A regulating 
lever, having an arc of traverse of the same number 
of degrees as the are of one of the revolving pendulums. 
(&) A connterweight, which is fixed at the upper 
portion of the lever for the slowest speed, and fixed 
at the lowest point for the highest speed, the inter- 
vening points controlling e speeds; a spring 
balance may be substituted for the counterweight. 
by attaching it to the regulating lever aud a fixed 
point at a convenient distance. Now admitting the 
engine to be working at the required speed, if it re- 
ceives a check through work being suddenly put on, 
the pendulums lose a portion of their sustaining 
power, of which the counterweight will take advan- 
tage by depressing them, and opening the valve, 
thus admitting a greater supply of steam, which will 
prove a check on the error; or if the engine increase 
its speed through deficient work, or increase of steam 

ressire, the pendulums will acquire more centri- 

ugal force, consequently increase their angle of di- 
vergence, raising the counterweight, and closing the 
valve, thus reducing the snpply of steam until the 
increasing speed is effectually checked. It is evi- 
dently instantaneous in its action, for the counter- 
weight keeps a continual preseure on the steel centre, 
therefore the immediate gear is always tight, so that 
the slightest variation of the pendulums is at once 
communicated to the valve. It is advisable to gear 
it to revolve at a speed high enough to cause the 
normal angle of divergence of the pendulums to be 
at least 90°, but it may be geared at a much higher 
speed with advantage, the only limit being the 
strength of material in its construction; hence its 
power can be increased to suit circumstances, and it 
becomes more sensitivo to an error by gearing it at 
a high speed, and using a correspondingly heavy 
counterweight. Its capacity for maintaining various 
apeeds will often prove advantageous, especially to 
the smaller class of engines, where the nature of the 
work sometimes requires a higher speed than at 
others; the adjustive governor gives full scope for 
any such alteration of speed, as the length of recu- 
lating lever allows that its maximum number of re- 
volutions shall be double its minimum; the numerical 
range being determined by the size of the counter- 
weight, it can be made heavy or light to suit the 
boiler power. From this it may be seen that the 


higher the range of speed required, the more the 


rezulating lever must be weighted, consequently the 
revolving pendulums become more depressed, which 
is rather anomalous; but as the regulating lever 
gives a gradually increasing weight on being raised, 
the same amount of centrifugal force cannot raise it 
to the same height when the weight is heavy as 
when it is light, consequently the lever not being 
raised, the valve remains open to a greater extent, 
admitting a greater supply of steam, which gives 
the higher speed. Its advantages over the ordinary 
governor can scarcely be questioned, when it is so 
well known that they are never trusted with the 
command of the steam; with the present one this is 
not eo, it must have the steam at its disposal, and in 
sufficient quantity as to be able to counteract any pos- 
sible check which the engine may receive through 
work being 3 put on. In engines with the 
ordinary governor, the stop valve is the regulator of 
the speed; and when the work is very variable, it is 
necessary to station an attendant by the stop valve 
to give more steam when the work is put on, and 
reduce it when the work slackens, otherwise: the 
engine would be either brought up, or increase its 
spoed to such an extent as might damage the ma- 
chinery. The adjustive governor proves a more 
effectual regulator than any attendant can possibly 
be, for by its sensitiveness and power, the instant an 
error occurs in the speed, the trottle valve is moved 
to such an extent as effectually checks it. Errors there 
must always be, for it is the very fact ef a variation 
of speed which brings the governor into action ; but 
if errors cannot be prevented, the governor can be 
made so sensitive as to be applying the remedy in 
the same instant that the error commences, thereby 
reducing the possible variation of speed within 80 
limited a compass, as to be almost imperceptible, 
and undoubtedly sufficiently uniform for all practical 


purposes 


ATMOSPHERIC PRESSURE ON THE EARTRH.— On the 
computation that the earth’s surface consists of 
198,943,750 square miles, it contains 616,248, 160,000 
000 square yards. 5,546,234,440,000,000 square feet, or 
798.657, 615, 360, 000, 000 square inches, the pressure 
on which, at fourteen anda half pounds the square 
inch, would be 11.580, 535, 422, 720, 000, O000lb., or 
5, 169, 873,403, 000, 000 tons. 
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ANSWERS TO CORRESPONDENTS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 

LETTERS applying for information to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and manuscripts. as the Editor eannot under- 
take to return such as may be rejected, 


GLasaow West.—You had better enter into an arrange- 
ment for a supply from some respectable manufacturer. 
It will never pay to make in small quantities. 

CorRNIsuMan.—Write to Spon, publisher, Buch lersbury: 
to Lockwood, Stationer's Hall-court; or Weale, High 
Holborn, 

C. T. WnuiT™ELL.— Received; bnt you will see that the 
subject has been already fully discussed. 

WASnER.— Try IIoulston and Wright, publishers, 65, Pater- 
noster-row. 

T. A. J. (Wokinzham).— Tou can get such a piece cast at any 
brass-founder, 

J. T. T—Such a work was published by Weale, High- 
Ho'born 

Piawo.— We know of but such works as you mention. We 
never heard of one giving the construction of the entire 
instrument, A full description would require many 
diagrams 

Davip SLOAN Tromson —Received. 

T. A.—Information in any London Directory, 

Tin Fott.—Throuzh any wholesale house. 

C. StupKins (Reading).—The apparatus was illustrated in 
a recent number of the Journal of the Society of Arts. 
F. G.—No. 16, Bucklersbury. We think Naylor's good, 

and should give them preference, 

Hypxo PNETNMATIC.— Tour theory is correct, but far from 
possessing novelty. 

Cyxro - our best method is to advertise inthe Mechanical 
Journals, There are many applicants for such situations 
‘The twist drills are manufactured in America. We do 
not know of any agency in England 

A YocsG ROLL VRN EA. - We do not know of such a work. 
The price varies aceording to the material and finish. 
Write to the manufacturer fora price list. 

Epucxp ORGAN. —Received. Many thanks. 

A Cosstasnt READER.— Write to Spon, the publisher, of 
Buck ersbury. 

PROOTRABLE.— It is a business to which an apprenticeship 
must. be served. For bronzing, see ENGLISH MECHANIC, 
pave 105, No 35. 

A McWiee.—Received, 
dents. 

H. M. (Greenwich) — Advertise in the I/uStruted Builders“ 
Journal Thanks for your communication, but “A 
Draughtsman“ has already been answered. 

Davip Knxicgut —Thanks for the information sent. We tre 
about to crowd in for want of space. Other letters will 
be noticed early. 

W. J. D E.—Look at pages 105 and 106 of. Tate's Me- 
chanics,” and at page 62 of Chas. D. Abel's work, in 
Weale’s series, you will find all you require. 

DrivcutsMan.—Look at page 344 of Vol. II. of the Chemi. 
cal News, you will find the receipt, 

T. H. B.—Try strong acid and water. 

Jonn Tursesr, of No. 32.—If you mean coloured flames, see 
Vol. I., page 41, aud Vol III., page 144, of the Chemical 
Newz, 

T. G. (Darlington).—You are perfectly correct in judging 
that the answer received, but unable to spare space“ 
referred to your own letter. Mr. Wegg's letter was in- 
serted as a communication only, and not as an 
editorial article, and we must beg you to address your 
comp'atnts to Mr Wegg at his private residence. 
We are perectly willing to issert any communi- 
tion on the subject forwarded by Mr Singg himself, but 
we object to letters by deputy, and decidedly consign 
them to the waste paper basket, when they assume the 
appearance of free advertisements. 


Answered by other correspon- 


We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 
answer. A Subscriber” is nosignature —we have them 
by the thousand; the same with!“ Well-Wisher,” &c, 

Several letters remain over till next week for answer. 

———— See eee 
Locomotive BoILDING IN CALIFORNIA. — The first 

locomotive ever built in California has just made its 

trial trip on the San Francisco and San Jose Rail- 
road. he cylinders of this locomotive are 16in. in 
diameter, with a 24in. stroke; the driving wheels 5ft. 
in diameter, length ef locomotive 26ł}ft. over frame; 
diameter of boiler 44in., containing 141 two inch 

tubes 11ft. in length; total weight of locomotive 30 

tons. The locomotive drew four cars, containing 300 

invited guests, and on the return trip madetwo miles 

in 108 seconds, the best time yet accomplished on 
that side of the Rocky Mountains. 

Roap Locomorrves 1N France.—The locomotive 
to be used on ordinary roads, constructed by M. 
Lotz, of Nantes, has successfully performed the tasks 
imposed on the inventor by the commission appointed 
by the Government to examine and report on thie 
new mode of traction. A few days since the loco- 
motive, drawing an omnibus built for the purpose, 
set out from the Champ de Mars, crossed the rh 
cadero, continued ite course along the entire of the 
Bois de Boulogne, and returned to the Champs de 
Mars by the avenue of St. Cloud, the avenue of the 
Champs Elysees, the boulevard and the bridge of 
ithe A without any accident. 
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TO OUR READERS. 

We have recently received many letters from cabine 
makers, mathematieal instrument makers, joiners and 
others, complaining that we set apart no portion of THE 
Mecuaxic for articles and correspondence on their 
especial trades, We beg to Inform our readers and corre- 
spondents that our columns are open to communications 
from workmen of every description—the more the merrier 
but they must be of a strictly p'actical character, 
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POLISHING AND BLUEING HARD AND 
SOFT SCREWS. 


ie often happens that, with all the accommodation 
necessary for the purpose, the amateur and workman 
is often at a loss for a knowledge of the wherewithal 
to accomplish the purposes above noted. Though in 
various articles published in our columus there might 
de picked out information on one or two points con- 
nected with our subject, still enough has not been 
given in the lump to serve as a sufficient guide. A 
correspondent, labouring under the same impression, 
has forwarded us along communication, from which 
we eliminate the following:—For polishing and 
blueing screws the materials are:--Screw head 
tool and chucks, one smooth and one old 5-inch 
pottame file; a smooth-cut file burnisher, 5 inch; a 
strip of arcanser oil-stone; screw-head files, ac- 
cording to size of screws; a strip of greystone, one 
of bluestone—each about 6-inch long and 1-inch 
square; strips of iron and bell metal, 6 inch long 
| 34-inch wide, }-inch thick; a smooth-cut knicking 
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file, a piece of brass 2-inch diameter, thin, with 5- 
inch handle; wa weep of brass, }-inch thick, }-inch 
diameter, with holes the size of the taps of screws; 
small quantities of oilstone powder, sharp crocus and 
red stuff, also fine red stuff, but not too fine; strip of 
dogwood, 6-inch long, 1-inch square; French buff; 
small quantity of finest flour emery; a good spirit 
lamp; cleaning- off medium, or prepared bread. (For 
this, take a bit of bread, size a walnut— dip it in clean 
water; squeeze water out; knead up before the 
fire or in spirit lamp, but do not scorch, only drive 
out superfluous moisture, and make a dryish dough; 
keep in a porcelain box). To polish screws (soft). 
File screws up to shape, polish first with greystone, 
and oil and finish with blue-stone and oil; clean off 
with the bread, wipe the moisture off with piece of 
leather; clean the burnisher on the,board with 
emery, aring care no emery remains on the bur- 
nisher; rub the head ofthe screw, gently pulling the 
bow one way only. If the serew is large, and the 
burnisher scratches, rub a little wet soap on 
the burnisher; you can then rub hard, and pull 
the bow both upand down. Having polished and 
burnished the screwe, bread off the oil, throw 
them in some slaked lime; then brush off the 
lime, place the brass with the holes in it on 
the blueing pan, and place not more than one screw 
at a time thereon; hold the pan over the spirit lamp 
or gas jet, taking care there is no current of air set- 
ting towards the same, and that the flame is equal 
round underneath the pan, for otherwise the 
ecrew will not colour equally. If the screw be 
large, and a good blue is desired, it must be 
taken off a little before the required colour 
appears. To polish and blue hard screws: place 
the screws, two or three at a time, on a piece of 
charcoal, and blow to a bright red with a blow pipe 
flame, drop them in some oil; after hardening, bend 
a piece of bending wire, so as to hold the screw with 
some oil; hold it in the flame until the oil takes 
fire, remove it, and, as soon as the blaze dies off, 
drop the screw in the oil. (Care is required, or the 
screw will be too soft, or dangerously hard, though, 
from some purposes, screws are polished quite hard.) 
Place the screws in the tool, polish with ‘* arcanser ;” 
if the edges are showing, do them with iron and 
iolstone powder; next, a piece of soft wood and 
oilatone powsder—the powder having been mixed with 
just as much oil as it will absorb. Mix, also, the 
sharp and fine red stuffs as thick as they can be 
mixed, on steel blocks sold for this purpose, to be 
kept clean. Having polished out the file marks with 
oil-stone, file clean with smooth file, and the bell 
metal; use small quantities of sharp stuff, or the 
iron can be used; this 1 a polish ready for the 
dell metal and fine stuff. ext, file the surface off 
the dogwood, put on a very small quantity of fine 
red stuff, rub the screw a few times on it; this gives 
finish and colour, and a better blue will take on 
blueing, as before. A piece of good clean wick is a 
good thing to use for placing the red stuffs on the 
polishers ; elder pith to further clean the heads, to 
enable the polisher to see the progress made. All 
the tools are readily to be 13 5 instance, from 
Grimshaw, of Goswell-street, London; or from 
Swinden, in Temple- street, Birmingham. Screw- 
head tools range from 7s. to 15s.; bell metal, 1s. 4d. 
per pound; oil-stone dust, 8d. per pound; red 
stuffs, 8d. per oz.: pith bundle, 2s.; dogwood, in 
sticks, 2d. to Gd. each; and glossing stuffs, in boxes, 
8d. to 3s. each, according to size. 
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either cheaper or better: whence these statements 
emanated, required no very little difficult guess 
work. Yet it is a remarkable fact that no man of 
our acquaintance has ever yet been able to get at 
the exact dividend paid to the holders of gas stock, 
though there is no doubt about its being a very 
good one, and, evidently, the Corporation of London 
are of opinion that a much less will pay for their pro- 
posed venture. Signs are not wanting that, afraid 
of the Corporation, the companies are coming to 
their senses, are willing to give up an immenee share 
of their profits to the public, with a promise cf more. 
From Christmas the price will be reduced by the 
City Company from 4s. 6d, to 4s., and the direc- 
tors anticipate the increase in the demand for gas 
consequent on this reduction will enable the com- 
pany, at no distant period, to effect a further reduc- 
tion. 

If the companies think that by this concession the 
Corporation will be deterred from pursuing their 
scheme, we are inclined to believe they will find 
themselves very far mistaken. Quite as much, also, 
as they will find it impossible to compete with the 
Corporation in the manufacture of the article. Be- 
cause the Corporation works are intended to be 
erected down the river, where land is cheap, com- 
pared with what it is in this city's vieinage; the 
cost of coals laid down at the works will be con- 
siderably less, and advantage will be taken of the 
very latest improvements in gas- making. combined, 
we believe, also with self- charging and discharging 
retorts. And here we would advise such of our 
readers as have improvements in hand, we know 
several have, to keep their eyes open, and at the 
proper time, place themselves in communication with 
the City officials, 

In competition, we have as good a guarantee for 
quality as under monopoly ; most decidedly, we have 
a superior one for price and for quantity. And, 
viewing the matter in this light only, we wish all 
success to the Corporation—though we should have 
the streets up forthe next three years! and a due 
quantity of comfort and solace to the various stock 
and shareholders in the existing companies under 
the reduction of their dividends and bonuses. 


COMBINATIONS OF THE STEREOSCOPE 
AND THE PHENAKISTISCOPE. 


ME: A. CLAUDET, in a paper on moving photo- 
1 graphic figures, illustrating some phenomena of 
vision connected with the above combinations, by 
means of photography, says that from the beginning 
of photography it must have struck those who were 
acquainted with the phenakistiscope, invented by 
Plateau, that photography could produce with ad- 
vantage series of pictures for that instrument with 
greater accuracy than any made by hand. When, 
at a later period, the stereoscope had become popular, 
there was a still stronger incitement for desiring to 
make use of that process to produce binocular 
pictures for the phenakistiscope in a way to combine 
the stereoscopic effect with the illusion of moving 
figures. M. Duboscq made some ingenious attempts 
in this direction, however not perfect ; forin his re- 
volving disc the two series of pictures do not move 
with the same velocity on account of their 1 0 
placed on two zones of different peripheries, whic 
produces a sort of confusion and distortion in the re- 
5 of the object during its movement. In 
is revolving cylinder, this defect does not take 
place; but the pictures being curved like the cylin- 
der is a most unfavourable disposition for examining 
them in the stereoscope. About the same time Mr. 
Claudet had also turned his attention towards the 
subject, and had practically experienced the difficulty 
of obtaining together the phenakistiscopic and stereo- 
scopic effects without similar defects. The instrument 
was first exhibited toshow how easy it was toobtain the 
illusion of moving figures without stereoscopic effect, 
two pictures being sufficient to elicit the phenomenon, 
although the illusion of reality suffers from the 
abruptness of two extreme movements, and from the 
deficiency of intermediate positions. Nothing, how- 
ever, is easier than to employ eight different pictures 
in as many different stages of the action: and with 
this number the effect will be sufficiently complete. 
For this, Mr. Claudet, having placed in his stereo- 
scope two separate cubic frames, has only to fix on 
their four sides, at right angles, two sets of four 
pictures, making eight pictures, which are made to 
pass in consecutive order before the lenses, and the 
figure assumes consecutively eight different stages 
of the whole action. The instrument in its simple 
state, with only two pictures, will suffice to illustrate 
the principle, and, at the same time, elicit some 
curious phenomena of the perception of vision. It is 
well known that the retina bas the power of retaining 
for a short time the impression or the sense tion of l 


CHEAP GAS. 


RSE years, many years, the quality of the gas sup- 
plied to the consumers of the metropolis has been 
wretched—compared with that supplied to many 
other towns; and for this article an extraordinarily 
high price has been paid, the minimum being now 
46. 6d. per 1, OOO cabic feet. At various times spirited 
individuals have endeavoured to organize opposition 
to the various companies, and have failed from want 
of support; interested promoters have got up 
companies after copious preamble, have pocketed 
„ considerations,” and allowed their promising op- 
position to collapse, and a reliant public to be 
well, to use a mild term — rendered distrustful of any 
more such schemes. Still, it remained a fact that 
the gas was bad and dear, and that it could be had 
both better and cheaper. 

The Corporation of London, after a deal of hum- 
ming, and hawing, have arrived at the same opinion as 
their clientelle, and have determined to make gas for 
the City. Accordingly, application is to be made 
to Parliament for all the necessary powers in the en- 
suing session. 

Many efforts have been made to prove that, owin 
to various circumstancesa—never very clearly se 
before the public—it was impossible to make the gas 
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the image which has struck it. Availing himself of 
this property, Mr. Claudet has constructed an instru- 
ment in such a manner, that by means of a slide, 
with one hole, he can, by moving it rapidly in a reci 

procating horizontal direction, shut one lens while 
the other remains open; and in continuing that 
motion, while one eye sees one of the two pictures, 
the second eye cannot see the other picture. If, be- 


fore the sensation of one eye is exhausted, the slide 
shuts one lens and opens the other, a new impression 
is produced on the retina, and we have an interrupted 
sensation of vision as if the object had been moved 
before us; and if a sufficient number of pictures re- 
present that object in the various consecutive posi- 
tiens it has assumed during several stages of ite 
motion, we experience on the retina the same sensa- 
tion as we have when we sce the object iteelf while 
it is moving; and although the pictures in their 
limited number do not and cannot show all the inter- 
mediate positions of all the stages of a continuing 
action, still the mind has the power of filling up the 
deficiency, as it does, if, when looking at a real objec- 
in motion, we accidentally wink the eyelids, or an 
obstacle happens to pass between us and the object. 
To exemplify this, Mr. Claudet has constructed two 
pictures, one representing the beginning of an action, 
the other the end. By moving the slide one way, 
the right eye can see the pictures representing the- 
figure in one position, while the picture showing the- 
other is invisible to the left eye; then by moving 
the slide the other way, the left eye sees the figere 
in the second position, and the first picture is in- 
visible to the right eye. Although we have really 
only seen the figure in two extreme positions, still 
we have had the illusion of having observed the in- 
termediate positions—as, for example, in a slide ex- 
hibited having one picture of a boxer with his arm 
close to his side as preparing to hit, and another with 
the arm extended delivering the blow. Here, al- 
though all the intermediate positions are omitted 
which must have been assumed during the act, the 
mind completes the action. Another curious pheno- 
menon of thie alternate vision is that one cannot dis- 
tinguish which eye the object is seen by. 


HARDENING AND TEMPERING STEEL 


TuHoveH at different times we have directed atten- 
tion to this matter—only the other day giving some 
common examples— we continue to have inquiries on 
the matter poured in upon us; showing, either that 
our pages are not carefully looked over by some 
correspondents, or that something more is required 
from us. We incline to the latter opinion. To do 
justice tothe matter we have to cull from various 
sources, and if we do not specify names, itis because 
we fancy real authorities on mechanical subjects do 
not care so long as their really useful knowledge is 
disseminated among those who most require it. All 
we ourselves contribute to the general fund the 
general public is welcome to. whether the name of 
our journal be appended thereto or not, provided 
those who use it may not claim it as their own. 

In this matter there are various points on which 
all may be said to agree; thus, that scale should be 
removed from the face of the work, to expose it more 
uniformly to the effect of the cooler; that the tem- 
perature suitable to forging and hardening steel 
differs with its quality and mode of manufacture— 
the heat diminishing with the increase of carbon; 
that coke or charcoal is much better than coal as a 
fuel— owing to the presence of sulphur in large 
quantities in the latter; that the lowest available 
temperature should be employed in each process, the 
hammering ehould be applied in the most equal man- 
ner throughout, and for cutting tools it should be 
continued until ench are nearly cold; that hardening 
a second time without the intervention of the ham- 
mer is attended with increased risk; and that the 
leas frequently stcel passes through the fire the better. 

The smallest works are heated with the flame of 
the blowpipe, and are occasionally supported on 
charcoal. Those objects which are too large to be 
heated in this way, and are yet too small to be con- 
veniently treated in the naked fire, have various 
protections. Thus a sheet-iron box stuck into the 
middle of the fuel is both safe and cleanly, and in many 
cases the addition of red fuel in the box is of great value. 
The workin then governed withlong forceps. Forlong 
and thin tools, such as engravers’ tools, &c., a cru- 
cible or an iron pot, from 4 to Gin. deep, filled with: 
lead and heated to redness is used, and in this the 
tools are placed — moved about in the mass to 
equalise the heat. Occasionally a pan of charcoal, 
powdered, is pec? on the fire, and heated to red- 
ness, and in this the articlesare placed. Many tools 
are heated in the ordinary forge fire, but this should 
then consist of cinders in preference to all coal: 
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furthermore, the bellows should be used previous to 
the introduction of the work, and plenty of time al- 
lowed to get hot. The Sheffield folks use coke both 
in forging and hardening steel goods. They fre- 
quently prepare it for themselves either on the forge 
hearth or in the open yard. Whichever method be 
followed, all the parts to be hardened should be 
brought to a uniform temperature, and this is only 
accomplished by moving the work through the fire 
so as to expose all parts alike to it action. The fire is 
increased in size according to the size of the work. 
In our opinion practice is the great guide in the 
matter, and that the learner should acquire his ex- 
perience not with all sorts of work, but begin at 
small and proceed gradually upwards—or, as the 
Scotch song says :— 
„Creep awa’ my bairnies ; 
Creep before ye gang.” 

Mr. Holtzapffel, in his excellent work says. It 
is argued by some, that by heating pieces of steel to 
different degrees, before plunging them into the 
water, the one heat attains full bardness, the next 
the temper of a tool fit for metal, another of a tool fit 
for wood, a fourth that of a spring, and so on. That 
this view is not altogether without foundation, 
appears in the fact that if the end of a piece of steel 
be made entirely hard, the transition is not quite im- 
mediate from the hard to the soft part; and Mr. 
Ross, in making the dividing points fur bis dividing 
engine, hardens the end of a longer piece of steel 
than is required, and forms the point upon the grind- 
atone, exactly at that part where the temper suits, 
withont the steel being let down at all; a practice 
first employed by Mr. Stancliffe, a workman formerly 
employed by the celebrated Ramsden. The hardening 
by this method however without tempering the scale 
is confined within such extremely narrow limits as 
to be nearly useless; thus, it frequently happens 
that ina number of tools heated as nearly alike as 
the workman could judge, some few will be found 
too soft for any use, although they are all intended 
to receive the ordinary hardness; so as to require 
letting down, as usual with those tools exposed to 
violent strains or blows, as screw-taps, cold chisels, 
hatchets, Ko., although many tools for metal, used 
with a quiet and uniform pressure, are left of the full 
hardness for great durability. With excess of heat, 
below the lowest that will suffice, the brittleness rather 
than the useful hardness of tools is increased; and 
when no excess of heat is employed beyond that ab- 
solutely requisite for hardening in the usual manner, 
the steel does not appear to be injured, and the 
colours on its brightened surface are an excellent, 
and in general sufficiently trustworthy, index of the 
inferior degrees of hardness proper for various uses.” 
It should further be noticed that lees than a certain 
amount of heat not only does not produce hardness, 
but, in the opinion of many intelligent workmen, his 
a contrary effect; but this, we opine, is only true 
with certain qualities of stuff, and sufficient observa- 
tion has not been made to determine chich with 
certainty ; consequently, with this opinion of the 
effect, these workmen resort to it as the means of 
rapid annealing,—not by plunging the steel into the 
water, and thero al owing it to remain till cold, but 
dipping it quickly, then holding it a few moments in 
the stream, again dipping, and so on, reducing it in 
a hasty and intermitted manner to the cold state. 
And this brings us to the cooling. 

In cooling various mediums have been rerorted to 
—currents of cold air, water in various states, oil or 
wax; and freezing mixtures, flat metallic surfaces, and 
mercury have been used. Stoddart recommended 
water of 40°. It appears to be allowed that steel 
cooled in mercury ie the hardest, next that plunged 
in salt and water, or water treated with acid; next 
plain water, and lastly oils. Mercury is a good con- 
ductor, and the nonformation of steam keeps the two 
surfaces in contact, which is not the case with water. 
File makers doctor their water, with what is a secret, 
though we more than suepect they use in some cases 
salt, and in othersa pinch of white arsenic. By the 
way, we once saw a bronzist put a pinch of fine salt 
into his crocus mixture, and though he could give 
no reason why,” yet he maintained it materially 
affected the quality of the work after it came from 
the hammer, and there was no doubt whatever about 
the man being a first-class workman. Respecting 
water, many arein favour of using that which has 
been used over and over again even for years, pro- 
vided it is not greasy, and when the steel is harsh 
the chill is first taken off it to lessen the chances of 
cracking. It is much to be desired that some one 
would analyse the water used in various Jarge estab- 
lishments—each in its fresh state, and also when it 
is supposed to be in its best working condition, — 
notice being taken of the character of the steel pro- 
duced after passing through each. We think many 
doubts would be set at rest by thie. 


TAE ENGLISH MECHANIC 


The so-called natural spring of John Oldham, who 
was engineer in his day to the Bank of England, 
was used by him in hardening the rollers for trans- 
ferring the impressions to the steel plate for bank 
notes. This spring consists of a vessel with a true 
and a false bottom, the latter perforated with small 
holes; it is filled with water, and a good supply is 
admitted below the partition, which ascends through 
the holes, and pursues the same current as the heated 

ortion, which also escapes at the top. We do not 

now that any one now uses this contrivance, but it 
may be found useful. 

Occasionally, when neighbouring parts are re- 
quired to be respectively hard and soft, collars are 
fitted tight upon the work, to protect the parts in- 
tended to be soft from the direct action of the water. 

But the process of hardening is altogether one of 
anxiety, as the sudden transition from heat to cold, 
if it does not often crack the work, frequently dis- 
torts it. This latter is the accident which most 
frequently occur to larger pieces, which may be said 
to harden in layers; thus, though the outside may 
be perfectly hard, as the centre is approached it will 
bo found less and less hard Otten, hours after 
heavy work is removed from the water, it w ll crack 
with a loud report—and it is almost therefore a cer- 
tainty that the inner part continues to contract after 
the case is fixed. Again, the contiguity of thick and 
thin parts is highly dangerous, but the mischief 
which ofttimes follows their cooling may be avoided, 
or rather lessened, by binding pieces of metal round 
the thin parts. So also angular notches are sources 
of mischief. But, generally, it may be said that the 
frequency of both cracks and distortions is lessened 
by the successful management of each step in the 
manipulation—the original manufacture, and the 
forging, for instance, so that the mass be equally 
condensed throughout on all sides. Further, when 
red hot it is weakest, and liable to accident through 
incautious handling, and from meeting the cooling 
medium irregularly ; so jt is best to plunge the work 
vertically, for thus less disturbance is risked than 
when immersion is accomplished in any othermanner. 
Scale should alieays be carefully removed before 
hardening, otherwiae the water or other cooling me- 
dium cannot exercise an equal power. Edges should 
be left thick, and grinding supplement the hammer. 

Respecting the heat for tempering, it is well 
known that between tho extremes of hard and soft 
there are many grades, the most common index for 
which is the §Urlace, These tints have been given 
by Mr. Stoddart as under :— 


430 dey. very pale straw yellow 
0 a Tools for metal f a shudo of darker yellow 
170 „ Tools for wood { darker straw yellow 
490 „ } & acrew taps, Kc. l etill darker straw yetlow 
5%; „ Hitchets, chipping (a brown yellow 
320 „ chisels and other a yellow, slightly tinged 
530 70 percussive touls, with purple 

saws, &c. licht purple, 
550 : (dark purple 
370 „ 7) Springs tdurx blito 


pale blue 
To soft for the 1 pale blue 
above purposes l still paler blue with a tinge 
of green 


50 „ 
610 „ 
630 4, 

The first tint is only geen by comparison with a 
piece of steel not heated. The heat for tempering 
being moderate, it is often supplied by that part of 
the tool not required to be hardened. The workman 
quickly applies a file to test the hardness, then 
brightens it here and there with an emery stick to 
watch for the colour; and when this is attained the 
work is cooled in such a way that the body of the 
tool may not supply any more heat. ; 

One method of tempering small objects gives 
rapidity, but it requires dexterity and quickness on 
the part of the operator. A few inches of the end of 
a flat bar of iron about 2 feet long is heated to red- 
ness, and laid across the anvil or fixed by its cold 
end in the vice. Tle work is placed on that part of 
the heated surface of suitable temperature, gradually 
sliding the work towards the heated extremity. 

The correction of distortions is effected by means 
of the hammer at the pericd of letting down; and 
this should be done upon the anvil with the thin pane 
of an ordinary hammer. The blows are delivered on 
the hollow side of the work at right angles to the 
length of the curve, thus the concave side is gradu- 
ally elongated, and the plane surface gained. We 
will return again to this matter. 


Conor's Rivettina Macutnes.— Messrs. D. Cook 
and Company, Engineers, Glasgow, sent away last 
week three of their patent steam rivetting machines, 
one of them fora marine engineering firm in Bremen, 
and two of them to the order of a large engineering 
firm in London. These machines are made when re- 
quired to punch, shear, and rivet; they are made to 
rivet either horizontally or vertically, and are well 
adapted for girders and cylindrical or equare boilers, 
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ON THE ENGINEER'S SLIDE RULE. 
(Continued from page 104.) 

I am now in a position to explain more ce the 
difficulty generally experienced in reading the 
numbers obtained by the different processes. 

It must be borne in mind when dealing with the 
numbers marked on the rule that although they are 
arbitrary aud hence for the time being we caa call 
them what we like, yet we cannot positively alter 
their true values, but must always account for the 
assumed values in the results we obtain; thas, if 
we call 2, twenty, and multiply by it, our result 
will be ten times too much, and therefore in value- 
ing such a product we must always remember te 
omit the terminal cypher. On the contrary, if we 
have to multiply by 20, and only really take twice 
the quantity, our result is evidently ten times too 
sinall, and hence we must not omit to add a cypher 
to our results. This borne in mind, suppoee on our 
rule we had to multiply 25 by 35, we stould take 2 
and 5 of the long divisions on A, and call them 25 
(while in reality they are only 2°5), and setting this 
point against 1 on B, then finding 3 on B, and call- 
ing it 30, with five of its longest divisions we call 
that 35 (though really 3.5), and against this number 
on A, we find 8 and 74 divisions, which expressed in 
numbers is 875, and to value this number we must 
bear in mind that in both multiplier and multipli- 
cand we divided by 10, hence in the result we must 
account for that suppression, by again multiplying 
by two powers of 10, that is 100, making the pro- 
duct instead of 875 equal to 875. This operation, 
simple as it may appear, is a great one, in fact, the 
chief difficulty in the way of a beginner, but like all 
other obstacles it can be got over by perseverance. 

As previously stated. multiplication and division 
form the basis of all calculation, and the first instance 
in which they are used in their combined form is in 
what is termed “ proportion” or the rule of three, 
and as in multiplication and division the lines A and 
B only are used, so alsoin this combination the same 
lines answer all questions. 

In this rule three numbers are given to find a 
fourth, and it will always be found that two of the 
given numbers are alike in kind, the remaining one 
being of the same kind as the one sought for, this 
single term must be found upon the line A, then we 
cousider whether under the given conditions the 
answer should be more or less than this unpaired 
term, if more, we set the least of the paired terms 
under it on B, and the answer will appear against 
the greater on A, but if the answer must be less, 
we set the greater of the paired terms on B against 
the odd term on A, and against the lesser term on B 
will be found the answer on A. 

Hence we see that the odd term and the answer 
always appear on A, while the paired terms must 
be found on B, and by duly considering the perts 
these terms play in the operation, and assigning to 
each its proper place, the rule of three, whether 
direct or indirect, is performed by the same oper- 
ation without requiring us to reverse the slide (as is 
usually taught) making a distinction where no abso- 
lute difference exists. 

As an example, supe ce 7lbs of iron cost lid., 
what would 281bs. cost? Here we have 7lbs. and 
28lbs. both alike in kind, and an odd term 11 pence, 
which will be of the same kind as the answer, con- 
sequently we take 11 on A, and we see at a glance 
that 28lbs. of any material will cost more than 7lbs., 
hence we place the 11 on A against the least term 7 
on B, and opposite the remaining term 28 on B, 
we find 44 on A, the price in pence of the 28lbs. of 
iron. Again, if 4 men can do a piece of work in 8x 
days, how long should 8 men be doing the same 
work? 

Here 6 days is the odd term to bo found on A, 
and it is evident that 8 men could do the work in 
less time than the 4 men, hence we place the 6 on 
against the greater term 8 on B, and against the 
other term 4 on B, we find 3 on A the answer 
sought. its 

The next step forward is the square and 5 
root.“ The square of a number is the produc 
such number multiplied by itself, thus 4x 4 
here 16 is the square of 4, and 4 is the square Too 
of 16. : 

Now in all cases where the square of a ane 
concerned, the index of its power is 2, hence 5 
logarithm of any number being multiplied by 2 84 f 
the logarithm of the square of that number, an d 
we examine the lines C and D on our rule, we fin 


as before stated that all the divisions on pao 
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and it is for tbis reason that the line D is divided 
as a single radius while the other three are made 
double. 

The principal use to which the square amd its 
root is applied, as connected with the slide rule is 
to find a mean proportional between two given num- 
bers, or to find the side of a square that shall con- 
tain the same number of units of measure as any 

iven parallelogram. : 

P Thus supposing we had a plate of iron 8 inches 
long, and 2 inches wide, its superfices would be 16 
inches, now we want to find the side of a square 
that would contain exactly the same number of inches 
in area, and that will be the mean proportional. ° 

To do this on the slide rule we set the 2 on C, to 
the same number 2 on D, and against 8 on C is 4 
on D, the number sought for, if we multiply 4 by 4 
it gives 16 inches, the same area as the parallelogram 
8 inches by 2 inches. 

The next step on ward treats of the cube and its 
root.” The cube of a number is its product when 
multiplied twice into itself, thus 4 4 4264 the 
cube of 4. 

To find the cube of a number on the slide rule 
we set the given number on C to 10. and against the 
given number on D is the cube on C; but in finding 
the cube root of a number our slide rule toa certain 
extent faila in that simplicity aud certitude which 
characterize all its other operations. 

The method is this, we invert the slide, brin ing 
the line B against D, then setting the given dube 
number on B agaivst 10 on D, we look along the 
rale till we find a number on B exactly coinciding 
with a like number on D, such number will be the 
rost sought, but it is evident that unless the root is 
an whole number. eonsiderable difficulty will be ex- 
perienced in finding the correct root among the minor 
divisions, especially as they have to be estimated 
beck wards in consequence of tha slide being inverted. 
It must, however, be remembered that from the 
nature of itə construction the slide rule was only 
designed to deal directly with involution or evolu- 
tion, so far as the second power or square was in- 
volved, and the fact that we can by any means 
adapt it to do more than that for which it was de- 
signed is only another striking proof of the immense 
versatility of its powers as a calculating machine. 

I now come to the application of the foregoing 
Tules to the various purposes in which they become 
useful to the mechanic. The lower leg of the slide 
rule is covered with a great uumber of figures to- 
gether with a collection of hieroglyphic F's and I's 
and sundry other abbreviations, the whole being 
generally described as a table of ‘‘ gauge points,” but 
in no work that I have yet secn can I find a lucid 
d tion of how” these gauge points are ob- 
tained, or why” they should be used in the manner 
described in the rule books generally published, and 
since at least half the value and the whole interest 
of mathematical enquiry is lost when the aspiring 
papil is deprived of the why and wherefore of his 
operations. I will endeavour to show briefly as 
possible whence these mysterious ‘‘ gauge points“ 
are derived, and then proceed toa few instances of 
their application. 

(To be continued.) 


THE ENGLISH MECHANIC.—HIS RISE 
PROGRESS.* 


The subject I have chosen for my brief paper may 
seem a rather egotistical one, for I mean to epeak of 
ourselves, and of our own and kindred institutions. 
Possibly I may be excused for my temerity, even by 
those who have not always shown themselves favour- 
able to this Association, and who, indeed, have 
orally, and in print, endeavoured to depreciate it in 
the eyes of the scientific public. It happens that I 
stand in a position apart from the circumstances 
which surround most of my brother members, and 
am, therefore, enabled, I think, tu speak dispas- 
sionately, and without bias, of the progress, pros- 

cta, and usefulness, or otherwise, of this society. 

y long and intimate connexion with it enables me 
also to advance my opinions with the confidence 
which results from experience, although not, it is to 
be hoped, in any dictatorial spirit. I may say at 
once, then, that in my mind there is no doubt as to 
the usefulness and value of such associations as our 
own, not only to the class of men who are eligible 
for membership, but to the classes which are im- 
mediately above and immediately below that class— 
employers and workmen—as well as to tho general 
community. 

In order to demonstrate the grounds upon which I 
Justify the faith which is in me” on this point, and 


° A paper read by Mr. Joseph Newton before the London 
Association of Foremen Engineers, November 4th, 1805. 
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to fortify myself for its defence, it will be necessary 
for me to glance at tke history of mechanical engi- 
neering in this country during the past half century, 
and to endeavour to assign to the foreman engineer 
his true position in regard to it. It is not needful to 
expatiate upon the wondrous mechanical triumphs 
which have been achieved during the period named. 
They are patent, not only to those who have shared 
in effecting them, but to the public who have par- 


taken largely of the advantages resulting from them, 


and who every day find life made more and more 
enjoyable through their existence. When the ad- 
vancement made of late years in the invention and 
construction of labour-saving machinery is taken 
into account, when the locomotive is found pufting 
its rapid way across rivers, through tunnels, over 
mountain gorges, and in fact defying geological ec- 
centricities, and the obstacles which nature appears 
to have provided only in order that man’s God-given 
skill and industry may remove them; when the 
noisy paddle or the noiseless screw is seen propelling 
that marine locomotive—the steam-boat —in the teeth 
of the most violent gale, and over the most stormy 
sea, and carrying its living freight, and its dead stock 
of merchandise almost from pole to pole, in safety ; 
when the sharp click of the sewing machine is heard 
in the cottage, and one knows that it is ministering 
to the moral and the physical good of its attendant, 
as well as to the comfort and convenience of all; 
when these and a hundred other mechanical glories 
which might be enumerated are considered, I say 
that the engineer and the artisan may well congratu- 
late themselves, and, without self- pride, thank God 
that they have been ‘privileged to assist in effecting 
them. He's only a mechanic,” is an expression 
sometimes used in disparagement of the man who 
week in, week out, pursues his modest calling, and 
who eats no bread but that which he has toilingly 
earned. Only a mechanic! why, where would 
England be at this moment but for its mechanics, 
past and present? It is not necessary to summon up 
as witnesses in favour of the mechanical clasa the 
spirits of Watt, of Rennie, of Neilson, of Bramah, 
of Huntsman, of Maudslay, or of other giants who 
have passed away, for we have amoug us now worthy 
followers of those illustrious men, whose names ure 
known to you all, and who are creating for them- 
selves niches in the gallery of fame beside those of 
their predecessors. Only a mechanic! I can say for 
myself thit I rejoice in being a non-commissioned 
officer in the ranks of the mechanical army of Great 
Britain, and in having been permitted to share— 
however humble the duties entrusted to me may have 
been—in the great work of improvement and of civili- 
zation in which it is constantly engaged. 

I predict that the time is not far distant when the 
mechanic shall receive fuller and more honourable 
acknowledgment than he has ever yet obtained; 
when those who enjoy privileges, and comforts, and 
advantages inestimable, which are traceable directly 
to his agency, shall at least admit his merits, and no 
longer taunt him with presumed inferiority. 

In effecting those vast onward strides in every 
branch of mechanical industry which have been made 
in England since the dawning of the present cen- 
tury, it is easy to discover the fact, that the impetus 
bes been derived not ulone from the action of the few, 
but the combined influence of the many. I veuture 
to say that there is scarcely an invention of an en- 
gineering nature in practical use at present which 
owes its existence to any one man. It is possible 
that the idea of a contrivance for accomp'ishing a 
certain purpose may have been the production of one 
fertile brain, but in its realization, in the perfecting 
of details, in the surmounting of practical difficulties, 
in short, in the working ow of the scheme ninety-nine 
times in the hundred the inventor is indebted to 
others for suggestions, and even more tangible assis- 
tance. It ie not for me to detract from the merits of 
those remarkable men who stand out prominently, 
who shine as bright particular stars in the me- 
chanical tirmament, and cast a portion of their lustre 
on their fellows, but it must be permitted me to say 
that some portion of their light, likethat of the moon, 
is borrowed. 

To their assistants of each grade they owe some- 
thing; and although those assistants may not be 
fortunate enough to finda Smiles for a biographer, 
and may die unwept, unhonoured, and unsung,” 
yet have they been tuseful to their employers, and in 
their generation, and their claimsto acknowledgment 
cannot be ignored. It is not long since, on a very 
happy occasion, when certain clouds, which for a 
time overshadowed us, were not visible, and which 
clouds have now dispersed—it is not long since that 
Mr. Penn stated that a good foreman engineer was 
the riyht hand of his employer.” My own knowledge 
of the profession, and my acquaintanceship with 
numerous representatives of both the classes named 


by our excellent and generous friend, enables me to 
state that in making the remark he spoke what is 
emphatically the truth. I go further, however, and 
say that the foreman engineer not unfrequently con- 
stitutes a portion of a more important organ of his 
employer's body than the hand—namely, the head. 
Let it not be understood for a single moment that I 
say this offensively; I have no such intention—far, 
very far from that. It is merely by way of an ex- 
tension of Mr. Penn’s simile that I venture upon the 
remark. The foreman engineer, I wish to show, has 
to think as well as to act. He must not only have 
used his hands but his miud to some purpose, or he 
would not have obtained the digaity attaching to his 
post. There is no royal road to foremanship with 
which I am acquainted. The heights of oftice must 
be reached by the use of mental scaling ladders, and 
by industrious climbing; and they are only to be re- 
tained possession of by constant watchfulness and 
unwearying exertion. No foreman engineer with 
whom an acquainted ever received his appointment 
from mere favour. It is true there is ne Dean’s- yard 
Council sitting, in a torture chamber, for the purpose 
of testing his knowledge of matters which it is un- 
necessary for him to have learnt; but before being 
admitted to his office, the foreman engineer is invari- 
ably put through a far more efficient ordeal. He 
must bave displayed a sound practical acquaintance 
with his art, he must have proved himself a gooi 
workman in the various branches of his profession, 
he must be a draughtsman, possess'‘commercial abili- 
ties, and understand thoroughly the mature, charac- 
teriatics, and cost of the materials to be used under 
his direction. Beyond and above these qualifications, 
the candidate for foremanship in an enen eering 
establishment must comprehend the scientific th 
upon which all engines and all machinery are based, 
the laws of nature which govern their action, and, in 
addition, he must understand human character, 20 as 
to control with temperate firmness and discretion the 
workmen who are to be placed under his direction. 
And these are only a portion of the requirements of 
a foreman engineer; and no doubt many who ere 
listening to me now could draw from the varied notes 
of their own experience many more illustrations of 
his necessities supplementary to my own. 

Now, it is in the workshop that the would-be fere- 
man must acquire and exhibit the talent whioh is to 
warrant and justify his promotion. That is the uni- 
versity in which he must graduate, and in which he 
must earn his degrees. In the workshop he must 
obtain his honours, and there he must develope his 
latent powers. No examining process will enable him 
to avoid the plucking which sometimes befalis candi- 
dates for the Civil Service, or sustain him under the 
pressure of constantly changing duty. It is only by 
the plodding and persistent pursuit of information, 
and the determination to surmount difficulties, that 
he may hope to rise, or to sustain himeelf when he 
has risen, from the ranks of his fellow-workmen. 

If I rightly understand the principles of this Asso- 
ciation, and of those kiudred institutions of foremen 
engineers which have happily ceme in to existence, 
and which are flourishing, I am glad to say, in Man- 
chester and Leeds. 


(To be continued.) 


STEAM AND Canvas.—A New York paper speake 
of the remarkable decline of sailing power and ad- 
vance of steam power on the ocean as evinced by the 
fact that on one day twenty steamships left that port 
—two of them for Europe and eighteen for the 
Southern ports, to aid in the work of reconstruction. 
It is an evidence, also, of the way in which that 
country adapts iteelf to circumstances. Its sailin 
marine was becoming almost cumbersome. It 
not dock and pier room enough to accommodate it: 
but as one steamship can do more carrying trade than 
a dozen sailing vessels, in consequence of the rapidity 
and regularity with which it traverses the ocean, the 
latter will ually vanish, and the United States 
be able to do all the ee fan Sala they require with 
half the accommodation at the piers and ducks. 

SueELTiING Zinc Ongs.—The invention provision- 
ally specified by Mr. A. Reynolds, of Bagillt, con- 
sists in the arrangement of a furnace (such as a blast- 
furnace) with a flue or condenser, in such a manner 
that zinc can be smelted in it instead of in retorts. 
The zinc passes off in vapour with the smoke at the 
top of the blast-furnace, and in order to retain the 
zinc in the metallic form air must be carefully ex- 
cluded from the top of the furnace, or preferably coke 
must be placed in the flue, or charcoal may be em- 
ployed instead; the coke will be heated by the 
smoke, or may be heated otherwise, so as to reduce 
the zinc tothe metallic form. The zinc from the 
smoke is subsequently condensed in ruitable cham- 


bers. 
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BORING, DRILLING, &c. 
(Concluded from page 91.) 


Maxx works. from their weight or size, cannot be 
{rilled in the lathe in its usual position, as it is 
carce possible to support them against the drill, 
out such are readily pierced in the drilling ma- 
chine, which may be looked upon as a lathe with 
a vertical mandril, with the flange of the poppet- 
head enlarged, with a table for the work, which 
is only occasionally fixed thereon. The struc- 
ture of these machines admits of that endless diver- 
wity which is observable in manufactories, but pro- 
ably no individual originated more useful varieties 
qhan did the late Mr. Richard Roberts, of the Atlas 
Works, Manchester. Figs. 1 and 2—Nasmyth’s 
Portable Hand-drill—are simple examples of drilling 
machines. The spindle, as shown, 5 driven by a 
pair of bevel pinions—the one attached to the axis 
of the fly- wheel, the other to the drill shaft. Some- 
times the drilling spindle revolves without end-long 
motion, and the table is raised by a treadle or by a 
hand lever; mostly, the drill shaft is cylindrical, 
and revolves in and slides through fixed cylindrical 
peerings: The drill spindle is then depressed, some- 
times y a simple lever, at others by a treadle which 
either lowers the shaft only one sweep, or by a 
ratchet that brings it down by several small succes- 
sive steps through a greater distance; and mostly a 
counterpoise weight returns the parts to their first 

ition when the foot 


a removed. And 60 FIC .|}. 
on. 
Drilling machines of 


these kinds are gene- 
rally used with ordi- 
drills, sometimes 
with pin drills; the 
latter appearing to be 
a type of the cutter 
bars used for larger 
holes, or holes of su- 
perior accuracy than 
can be got from the 
i pointer drills. 
The small a tan 
of cutter bars is shown 
in fig. 3. The cutter. 
e is in a mor- 
tice in a cylindrical 
boring bar, and is 
fixel by a wedge; 
this cutter extends equally vu 
both sides, and the ears em- 
brace both sides uf the bar, 
which is slightly flattened 
near the mortices. Cutter 
bars of the same kind are 
sometimes employed with va- 
rious forms of cutters, for 
grooves, mouldings, &c., and 
even screws on parts of hea 
ordnance, and those whic 
cannot readily be fixed in the 
lathe. Fig. 4 represents one 
of these, and the larger ap- 
plication of ho principle as 
shown in fig. 5ć, where a cast 
iron cutter block is keyed on 
a cylindrical bar; the block 
has four or more groover in the periphery. Some- 
times the work is done witb only one cutter, and, 
should the bar vibrate, the other grooves are filled 
up with pieces of wood to complete the bearing; 
occasionally cutters are placed in all the grooves, 
and carefully adjusted to act in succession—the first 
standing a little nearer to the axis than the second, 
and so on; but the last takes only a light finishing 
cut, to preserve its keen edge. It should be ob- 
served that in these cutters the one face is radial, 
the other differs only 4° or 5° from the right angle, 
and the corners of the tools are slightly rounded. 
The application of these cutter bars, though various, 
resolve themeelves into three principal modes :—Ist. 
It revolves without end-long motion in fixed centres, 
as a spindle in a lathe; the work is made to pass the 
cutter in a right line, and for this the work is often 
fixed to a traversing slide rest. The cutter bar 
revolves and also slides with end-long motion, the 
work being at rest. The bearings of the bar are 
then frequently attached temporarily to the work to 
be bored, and it may be mentioned that cylinders of 
fotty inches diameter have been thus bored by at- 
taching a cast iron cross to each end of the cylinder; 
the crosses are bored exactly to fit the boring bar, 
one of them carrying the driving gear, and the bar 
is thrust end-long by a screw with a ratchet wheel. 
Or, in another common arrangement, the boring bar is 
mounted in headstocks, and the cutter bar advanced 


by a screw. The screw is then moved either by 
hand, by a star or rachet wheel, or by a system of 
differential wheels in which the external screw has 
a wheel of 50 teeth, the internal one of 51 teeth, 
and a pair of equal pinions drives these screws con- 
tinually, so that the advance of the 1-50th of a 
turn of the screw, or their difference, is equally 
divided over each revolution of the cutter bar. This 
second method only requires the interval between 
the fixed bearings of the cutter bar to be as much 
longer than the work as the length of the cutter 
block, but the bar must have more than twice the 
length of the work, and requires toslide through the 
supports. ö 

This kind of cutter bar is likewise used in the 
lathe ; whilst boring, the end of the bar slides piston- 
wise into the mandril. Such are applied to the 
larger kinds of vertical boring machines fitted with 
a differential apparatus to determine the progress of 
the cut; the bar then slides through a collar, which 
ie fixed in the bed of the machine. In some of the 
alee boring machines, horizontal slides are added, 
and, as will be understood, by their aid a series of 
holes may be bored; thus, the holes in the beams or 
side levers and cranks of steam engines are bored 
truly perpendicular in a line, and at any determined 
distances, by shifting the work beneath the re- 
volving spindle upon the guideway. In other kinds of 
work the movement is lateral during the revolution 
of the cutters, for elongated countersinks and grooves. 
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Lastly. The boring bir, in the largest application 
of tho principle, revolves upon fixed bearings 
without traversing ; and here it is necessary that the 
5 88 bar should exceed the length of the work by 
the thickness of the cutter block, which, by the way. 
traverses as a slide down a huge boring bar, whose 
diameter is above 30in.—that of the cutter block 


being sometimes ten feet. A groove and key couple 
them toxether, and the traverse of the block down 
the bar is caused by the side screw, on the end of 
which a wheel takes into a small pinion fixed to the 
pedestal of the machine. With each complete 
revolution of the cutter bar, this wheel is carried 
round the fixed pinion; and taking these to be 10: 1, 
the wheel is moved a tenth of a turn, and, therefore, 
moves the screw a tenth of a turn also, and so slowly 
traverses the cutter block. In fact, this contrivance 
is a huge self-acting revolving sliding-rest, and the 
diagram, fig. 6, shows that the cutter bars are as 
well applicable to portions of circles, such as the 
D valves of steam engines, as also the interior of the 
cylinder itself. 


Woop shavings are now extensively used for the 
manufactureof paper. To ascertain whether a given 
kind of paper contains wood it is dipped in a warm 
solution of aniline and pure sulphuric acid, when it 
will be immediately coloured orange if wood be 
present. 


LETTERS TO THES EDI Tu. 


(We do not hold ourselves responsible for the opinions of 
our correspondents: ] 


STEAM BOILERS 

Bir,—I am somewhat amused with the opinion and as- 
Sertions of your correspondent A. Nelson on the subject of 
steam boilers. He don't appear to be in possession of a 
very extensive knowledge of the best modes of construction, 
or the action of heat and water upon the plates. If he wil! 
make a tube (welded) truly circular, and insert some 
welded pipes of a little leas substance, in consequence of its 
sm eller diameter, and weld tho<e into his tube nally, 
vertically, or transversely, he will find this method an 
improvement upon staying by hoops of either angle or T. 
iron for the tubes will expand and contract equally, which 
is a great desideratum in the working of a boiler, not only 
so, but a preventitive to collapse. and a great saving in 
fuel in consequence of increased heating surface, Ifhe is 
disposed to adopt this method of construction he will find 
there are some engineers who will no doubt applaud his 
efforts to improve the means of producing power with an 
increase of pressure at a decrease of danger, or risk. The 
process of welding boilers or tubes is simple, as also of 
welding one into the other, and if he or your correspondent 
el ta pt can take a journey to the Masbro’ Boller Works, 
I ghall take pleasure in showing them how it is done, 

Roß RAT JxXIIIs. 
Masbro Boller Works, Rotherham, Nor. 23, 1865. 


Sir,—Tp your last number yon had an article on Drilling 
aod Boring, than which there is probably no subject of 
greater interest to the mechanic. 

’ In thia article it is 
stated that, As the 
cylinder bit is not inten- 
ded to be used in drilling 
holes in the s lid mate- 
rial, the following coume 
should be adopted,“ &c. 
It is a misconception— 
a very popular one, I 
grant—te suppose that 
the cylinder bit is unsuit- 
ed for drilliag a hole out 
of the solid ; so far frem 
that being the case, it is 
the very best instrument 
that can be used for the 
purpose. 

The recentering drills 
(your Fig. 6) is altogether 
useless, so also is the 
piercing drill (Pig. 5) 
after the cylinder bit is 
en 


tered, se, 

So great is my faith in 
this kind of drill that I 
would undertake with it 
one to bore a l-inoh bole 
through a shaft 30 feet long. 

tome time ago I had occasion 
todrill one hundred holes, through 
as many pieces of wrought-iron 8 
inches long. 7 inches had a hole 
of 2 in diameter, the remainiog 
1 inch had a hole } in diameter. 

drilled twenty of these ina day. 
of less than ten hours. I may 
remark that each piece was cen- 
tered, and the ends turned in the 
lathe, one end was then held 
true by the chuck plate, the other 
revolved in a bearing ; the holes 
were drilled by the cylinder dit. 
and when the end of the small bit 
came out at the end it forced out 
a very thin disc of the metal. In 
nine out often the centre mark 
upon which the iron was turned was exactly io the centre 
of this disc. 

Probably many of your readers have done even better than 
this, so there is no doubt other of your readers besides 
myself would be interested in hearing of their practice, and 
I daresay you will afford them the necessary 8 in Tar 
ExcuisH# MECHANIC. W. I. Norracort. 


Sir, —Doubtless you were not aware when you published 
in your paper of the 13th ultima a method of generating 
steam power by gas heut that I was the patentee. As 
your notices and drawings may be calculated to ‘ead parties 
tothe belief tbat this method can. be used oth rwise than 
through my license, it is only right that I should inform 
you of the fact, and also inform you that either my mant- 
facturing arent, Mr. Thos, Middleton, of 1, 2, and 3. 
Loman-street, Southwark. or myself will be happy to glue 
you or any one interested all particulars and information 
on the subject. 

I think it is only due to your readers and myself that you 
make this known through the same medium. 

ARTHUR JACKSOS, 

Patentee, 25, Delamere-crescent, Bayswater. 

No. of Patent, 2047, 1880. 


OVAL AND ECCENTRIO CHUCK. 


Sir,—I was as much surprised as pleased by Mr. Muir's 
drawing and description of theabove; for, afew years aro. 
having failed in an attempt to make aslide-rest, I adapted 
the materials to a similar purpose. The result is so ex- 
ceedingly similar to Mr. Muis chuck, with what I consider 
greater facility of change from oval to eccentric, and ric 
rersa, and the whole at so m derate au expens,, that I am 
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Crank AnD GUIDE Baxs.— Will you permit me, through 
your valuable journal to ask some of your numerous cor- 
ha ganar two or three queries in relation to the crank 
and guide 


bars. 

Enclosed is a diagram which I have made. I will first 
explain the construction. and then give my queries :— 

ty. W, isa vertical line passing through the centres of the 
cylinder and crank shaft; O is a circle, the diameter of 
whfch is equal to the stroke of the piston, and the circum 
ference is the of the crank pin, 

The lines Xa, Xb, Xc, Xd, are the centre lines of the- 
connecting rods at the different angles found at the corre- 
sponding part of the stroke as marked on the vertical lioe 


W. 

The lines A (at the centre) to 1. 2, 3, 4, are the different 
centre lines leading through the crank and crank pin 
formed at the different portions of the stroke marked on 
W, W, andin connection with the connecting rod. 


tempted to send you adiagram. The cost tome was much 
under 10s, for I employed fist bar wrought iron. and 
rolied brass, so saving the expense and delay of patterns 
and castings. My own labour goes for nething, and the 
Lh adc ce of wear and tear of tools for very little. 

y chuck works satisfactorily, and I think that one 
similar, or better, is within the ability of any amateur 
turner. 


FIC. 3. 


Fic.i. 


* 


F -CYLINDER 
1 * i 


DIAMETER 


1. 28. 


Fig. 1. Arrangement of chuck for oval turning. The 
screws are left on the slide for safe custody, and when 
placed as in the figure, allow the front plate to traverse 
freely along the slide, The fly nuts on the shanks of the 
screws allow of their ready removal from the slide, or of 
their adjustment at any angle. 

Fig. 2 shows the front plate arranged for eccentric turn- 
lng. The screws placed parallel to the slide adjust, and 
fix the front plate at any part of the slide as in ordinary 
eccentric chucks but more steadily ; for, as the screws act 
against each othes, there should be no shake. 

Fig. 3 is an enlarged view of one of the adjusting 
screws, These can be placed nearer to the centre by means 
of drill holes in the iron slide. 


SIRAN C s 
RUTE 


j 
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OUR SUBSCRIBERS’ NOTES AND QUERIES. 


CorcxarD’ s Pumps.—Can any subscriber inform me where 
I can see ome of Ceignard’s centrifugal pumps at work ?—- 
G, F. SUFFOLK. 

Coxpexsem.—Can any reader inform me how to make 
and connec t a tinfoil condenser to an electro-magnet for 
giving shocks? Also state the price square foot (not 
v ) of tinfoil, and where it is tobe had, not being 
le being mble to get it in Halifax, where I reside.—A. 


Conpsexsens.—Any of your subscribers would favour me 
very much by informing me how the tinfoil condenser is 
fastened to the contact breaker—whether soldered or other- 
wise, er if it is fastened both to the upright with the 
pointed screw, and to the spring, and where the joint is 
made )- WI. GIBSON. 

Brza WHISTLE.—Wi)l any of your numerous readers 
give a drawing of a steam whistle, such as used on locomo- 
tives, showing how the toppart is attached to the lower 
cup giving the steam passage 7— HENRY WILLIAMS. 

RawisGs.—Can any of your readers inform me of the 
hest method of making shaded and coloured drawings upon 
the patent tracing Cloth.—A Youso DRAUGHTSMAN. 

Exramsionw BLIDE - Will any of your correspondents be 
good enough to inform me how I can determine the proper 
amount of travel for the expansion slide in Meyer's ar- 
rangement (when two blocks are used on a spindle having 
right and left-handed screws), also the position of eccentric 
in relation to tke crank to cut off at any given point? I 
mean the eccentric of the 5 of the blocks, the 
position of the main eccentric being already determined.— 
EXPAXSION. 

WINDMILL. —I want to make a windmill to cut chaff, 
or pump water, Can any reader direct me how to construct 
one cheaply? A strong boy can do all that I should require 
of the mill. —Gszo. B. 

SHext Inpia-Rosper.—I wish to purchase a quantity of 
India-rubber in thin sheets. Į have tried gutta-percha, 
but it did not suit my purpose. Can any of your readers 
te:l me where to purchase the India-rubber?—C. C. ’ 

MaGuer.—Will any reader kindly inform me if there is 
any substance which, if placed between a magnet, and an 
object influenced by its attractive power, will destroy 
(either whol y or partially). the infiuence of the magnet on 
such object? —F. R. S. A. 

Bronze, EXAMELLING, &c.—Can any of your readers give 
me the following information :— 

lst. Where I can get a book or other reliable informa- 
tion relating to the most improved method of the mixing 
and management of brass, bronze, and other alloyed metals. 
Or can you pive a recipe for cheap machinery bearings, and 
brass for common purposes. 

20d Can you supply me witha receipt for enamelling 
cast-iron on a cheaper method than is usually done. The 
common enamelling is excessively dear, and cannot be done 
nésrer to Glasgow than London, which is a great drawback 
to its usefulness ?—A FERRIER 

Rusr ox Guxs.—Can any of your readers inform me how 
to preserve guns. revolvers, &c., from rusting without using 
oil or grease, thinking there might be a kind of varnish 
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stroke 2—b} less 3. bi less 4 b z less, and so on. 
3—b, and 4—b, and the 


2. 3. and 4. and are m 
centres and b respectively. 


the stroke. 


useful for that purpove, and where it is sold ?—D. v. L. C. right angles to intersecting the lines al, a2, a3, and aA. 
Coburn Motive Powaz.— I know a factory where the I think I have made the aboveas intelligible as ible, 
have two beam engines coupled. They are over-weighted. ; and have no doubt that it will be readily understood. Now 


They are about to connect two oscillating engines to the 
same cranks. The steam first to the oscillating high 
pressare engines, and then tothe condenser engines. 
think ifboth had the steam direct, they would be of greater 
benefit. I shall be thankful if you or your correspondents 
will give me their opinion.—D. D. Ð. 


for the utilily and the queries first. The crank first. 


The lines 1—b, 2—b, 3-b. 4—b, are at right angles with 
the lines A. 1 2 3. 4 & 2. b is made the full length of the 
The 
lines 4—h §—b ł—b 4—b are at right angles to 1—b, 2—b, 

are parallel with the lines A 1. 
e to intersect the connecting rod 


Guide or Motion Bars.— The lines al, a2, a3, and a4, 
are all the same length -that is, uniting each at their 
luwer extremity intersect the connecting rod lines, each 
meeting the corresponding one at that particular portion of 


The lines S—al, S—a2, S—a3, S—a4, are lines drawn at 


The lines i—b, 2—b, 8—b, 4—b, are the effective valves 
of the crank. Does this relate to the length of stioke or 
the pressure on the piston? I understand it is thus :— 
Take the line 3—b, marked 3, that is, 3 of the stroke, 
therefore the pressure on the piston, multiplied by § of the 


stroke is the effective value at that particular portion of 
the stroke, or portion of the crank pin path. 

2nd. The lines §—b, §—b, ł}—b. J—b, is the strain or 
pressure, or the crank pin to obtain the effective value of 
the crank. I understand it thus :—Take the line - b, and 
suppose it to be $ the length of the stroke, then the pressure 
on the piston, wanpra by 4 of the stroke is the pressure 
on the crank pin, which gives and acts as a lever to obtain 
the effective value }. 

Query 3. To obtain the strain on tbe guide bars, The 
lines }—al §—a2 J a3 {—a4, represents the strain or pres- 
sure due to the angle of the connecting rod. 

I understand it thus :—Suppose, for brevity, that the line 
-a equalled } the length of the stroke, the pressure on 
the piston multiplied by the length of stroke, and } of the 
product is the strain required. 

I shall be very glad to receive any information on the 
9 that your correspondents can give. — WILLIAM 

OOPER. 


Txlrsoorzs.—If your correspondent, E. B. P., has ever 
looked through a prism, or one of the triangular stalks of 
glass which hang from the old-fashioned ‘Justres,” and 
seen the brilliant colours with which it fringes every object, 
he will easily understand why a telescope with a simple 
convex lens for an object glass will not bear any amount 
of magnifying power. A section of such a lens at right 
angles to its diameter, as at A B, in the figure, really re- 
presents two such prisms base to base, If C. D. be an object 


4 


C 
5 


\ 
= 
' 
, 


Uuminated by white light, a violet image of it will be formed 
at V,a red one at R, and intermediately, blue, green, yellow, 
and orange ones. Of course, at ne distance from the lens 
will all these rays come to an exact focus, and this primary 
indistinctness when magnified to any extent becomes per- 
fectly intolerable, In an achromatic telescope, on the other 
hand, where all colour is destroyed by the inte tion of 


nifying this image until it becomes o.scure from loss of 
t, 

Pe TE may also serve to show Athelstane why no 
telescope 


Edinburgh, 
by E. d. W ood, Cheapside, London, 


mingham, are 
FELLOW OF TEB f 

PS. Ia the letter which you honoured me by inserting in 
No. 35, in line 21, the word printed “ellip!oid” should be 
“ellipsoid ;” and in line 23, the words “best represents, 
should be followed by existing measurements. 


ELAC RIC IrT.— In reply to your correspondent, Henry 
Gornell, in your No, 32. His plan for collecting electricity 
with 2 rolls of caoutcbouc rolled up with 2 pieces of tinfoil, 
would not, I think, be found to answer. It must be proved 
that electricity dwells only on the surface of a uctor. 
Take a small tin cup, and fill it with brass chain, and 
fasten one end of it to a piece of silk thread, also connect a 
par of pith balls with the cup. Piace the whole on an 
nsulated stand and charge it from & machine. The pith 
balls will diverge; now lift, by means of the silk, 10 or 12 
inches of chain out of the cup, 22d the halls will then 
collapse, but will reopen when the Chain is again lowered 
into the cup; proving that as the gurfece of the conductor 
is increased, so the electricity is diffused over it, and of 
course diminishing in power when more widely spread, 
therefore causing the balls to collapse: thus showing the 
fluid is not contained in the chain so long as it remains in- 
side the cup, except at the top surface. Now, it having 
been pro that a arge interior surface is quite useless as 
a conductor; it is easy to perceive that the inner rolls of 

our correspondent's arrangement would be needless, as 
hey would, Som parai yey speaking, be without conduct. 
ing power, and the outer roll only would be of service, thus 
the pian would reduce itself to an o jar—a non- 
conductor covered inside and out with a conductor. The 
rolls of tinfoil and caoutchouc would, in fact, form a num- 
ber of Leyden jars placed inside each other; with the 
interiors connected, also the exterior surfaces; in this 
plan the external jar only weuld contain the charge, the 
inner ones being useless. In an electric battery the jars 
are placed side by side to give more external surface ; if 
they were put inside each other, no power beyond the out- 
side jar would be gained, as above explained.—CroLors. 

TRLESCOPES.—In reply to Athelstane, in No. 36 of your 
valnablo journal. He can make an astronomical telescope 
to magnify about 36 times; for which the lenses will cost 
only three shillings and sixpence, or double that power, six 
shillings and sixpence. 
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The answer to E. B. P.'s query is that common lenses 
will »ot bear so high a magnifying power as achromatic 
lenses on account of distortion of the image by the com- 
mon lens under high powers. 


Magnifier. A telescope does not magnify, but brings the 
object nearer to the eye and consequently it appears mag- 
nifled.— R. B. Waaa. 

LatHz.—In answer to J. W K.. he may find this lathe 
suit bie purpose. It is made as in fig. 1. On the end of the 
spindle there is a screw which goes into the mandrels, which 
hold the article tobe turned. These mandrels screw up 
against the collar b, which is from 2 to 3 inches in diam. ; 
e is the bobbin round which the cord passes from the wheel, 
the spindle ought to he about 19“ long divided thus: the 
screw y3” long, from y tothe groove z, 74” long, including 
screw, the bobbin e3”, and tha pulley f1”. From cto the 
collar ò 4”, and the collar b}”’ thick, the screw a to be 1” 
in length. The spindle is made so Jong, in order that it 
can side backwards and forwards ; this sliding motion is 
n for making screws and twisted columns. 

When the spindle is wanted to stay in its place without 
sliding, a key (see fig 3) is placed at the left side, fig 1x, 
this key is hungena pivot so that when the spindle is to 
be kept from sliding, the end of itis lifted, and the round 
edge a (fig. 3) fits into the groove z, that is turned in the 
spindle. I have already said that the sliding motion back 
and front is fer making screws of different inclination of 
threads. To make these kind of screws, there is a piece of 
wood fastened to the left end of the puppet, fig 1, m. In this 
piece of hard wood is placed an edge like a knife n, which 
enters into the thread of the screw ; if the lathe be turned 
by a wheel, the p- dal must be tied down, so as only to allow 
the wheel to swing partly round and then return, As all 
screws will not be wanted as that on the end of the spindle, 
screw on a picce of very hard wood on the end of the spindle, 
and grove it to the pitch of your intended twist, turn the 
nut o on after your wood is in its place, 


FIG. 


® Fig, 2 is the right puppet, it consists of a block of wood 
with a disk screwed from the back, in the disc there is 
bored different sized heles to take the different sized 
columns, the disc revolves on its centre ; the circle of holes 
to be the height of left pappet.—J. H. 


~~ 

IxDIII Inxk.—A Draughtsman can make a good Indian 
ink in the following manner: — Dissolve horn strip with 
caustic kali root till it is melted. The brown liquid you 
get is to be boiled in an iron kettle. until it is as thick as 
paste. Then pour on it boiling water (double its weight), 
and precipitate it with dissolved alam. Then dry it, grind 
it, mix it with gum water, and pour it ina mould. This 
is recommended by Mr. Boswen, a celebrated chemist.— 
PHILIP. 

A Cueap Stamp FOR 4 30 on 36 1c TSLESOOPE.— Res 
ferring to Mr. Wegg’s communication on cheap telescopes, 
I beg to give your readers the following hints, as regards 
making a stand for it. First I get a piece of beech wood 
turned to 9 inches diameter, and 3 deep, fora foot; 
next a pillar of brass or tin tube, (mine isa brass tube out 
of an oid telescope) 9 inches long, and 13 inch diameter, 
with a flange at the bottom. so that it can be screwed on 
to the beech with o joiner s screws ; then a double 
jointed gas fitting of the size made to receive a half-inch 
pipe, is soldered to the top of the pillar. Next I get a piece 
of tin 5 inches one way, and as much the other as will over- 
ap (say gths of an inch) that pert of thetelescope in which 
the telescops would balance, the centre of which may be 


— 


found near enough by poising it upon the fingers; loops 
must now be formed ot the portion of tin overlapping, one 
at each end on one side, and one in the middie on the 
other, each loop to be rd of the length of the tin, and of a 
diameter to fit the insertion of a wire, which will, if the 
tin has been nicely fitted biud it to the telescope nice and 
tight. This cylinder is now to be soldered to the upright 
joint of the gas fitting. and the stand is complete; not 
perhaps so handsome, but quite as good as can he ex- 
pected. I inclose you a sketch, which will perhaps help to 
illustrate my meaning. 


Mr. Slugg’s pte is 16s, ; other prices I know 25s , mine 
cost me 6s. should be glad if sume of your correspon- 
dents would communicate further upon astronomical in- 
struments, such as equatorial movements, &c, Perhaps Mr. 
Slugg himself will favour us.— ASTRA. 


BLansHaBD Latus.—In reply to Nemo, No. 34, volumg 
II., the Blanshard lathe performs all he requires, cuttine 
shoe lasts, cricket-bate, gun-stocks, &c. He can see 
neveral working at the Enfield rifle manufactory, turning 
out many hundred rifle stocks weekly.—B. F. 

Fry Wagers XO. — In reply to J. D. E., I think Bourne’s 
formula will give him what he requires, which is as follows: 
Multiply mean diameter of rim by revolutions per minute 
and square the product for a divisor. Divide the number 
of actual horse power of engine by number of strokes per 
minute, multiply the quotient by 2, 760, 000, and, divide the 
product by the divisor as above found. The quotient is the 
requisite quantity of cast iron in cubic feet to form the 
rim. With regard to the correctness of G. 8's aafety valve 
formula I beg to differ, the joint is the fulcrum of the 
lever, not the valve stem. It would be correct, supposing 
A to be length between weight and joint b, distance be- 


axc 
tween valve stem and joint, and C, the weight, a would 


then give the correct weight on valve, the lifting pres- 
sure would be found by dividing the weight on valve ; 
by the area of the valve in square inches. I take the 
liberty of correcting the error as it is a very usual one. 
The following is a table of Whitworth pitches to 14 in. 


Na. of thread No. of threads 
Diam of screw to the inch. Diam. ofscrew to the inch. 
» 3-16 24 § i 
è 20 4 
5-16 18 9 
1 16 1 inch. 8 
7.16 14 11411 7 
3 4 9-16 12 1g 415 6 


Any further information in my power I shall be glad to 
furnish to Arrow. if the above is insufficient.—HEsPERrvs. 

W HITWorRTA’s ScREWS.—In compliance with the wish of 
Arrow, expressed in a recent No. of Tom ENGLISH ME- 
CHANIC, I beg to submit you the following table oc the num- 
ber of threads to the inch for engineer's screws (Whit- 


worth's). 
Diam, of bolt or No. of ee to the 


8 inch ee 
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FLY WaseL.—T. D E. wishes to know how to calculate 
the weight and diameter of fly wheels for engines of 
various sizes, I think the following will answer his pur- 
pose: 

H horse power. 

*The scale is extended to 2 inches (ad. lib.) 
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nc 
16 
14 
12 
11 
10 
9 
8 
7 
6 
5 
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D= mean diameter in feet. 

Number of revolutions per minute. 

P- total average pressure on pisten in lbs. 
W==weight of * cwts. ; 


= 


45 D 


or 1344 H 


DN 
D stroke x 3} or 4 generally. In corn mills the velocity 
of the periphery of the fly wheel must exceed the velocity 
of the periphery of the stones to prevent back wash. Sec- 
tional arc of rim in inches = 11:43 W 


D ® 
Another method :—Diameter = 3 to 5 times streke of 
engine. Weight of rim = about 3 owt. per horse power. 
Weight incwts x 11:4. 
Meen diameter of rim in feet 
= Sectional area of rim in square inches. 
Px8 xa 


W weight of rim in cwts, 

D=diam of wheel in feet. 

S stroke in feet 

AS area of cylinder in inches. 

If a light wheel is required use 60 instead of 45. Ifa 
heavy one use 80. This rule gives to the fly-wheel 3 to 6 
times the average momentum of the piston, I also sead a 
table of Whitworth’s screws for Arrow, from 3-16 to 6 in. 


No. of | No. of 
Diam. in inches. threads to Diam. in inches. threads 
inch. inch. 
— 3016 “a 2 7 
1 20 24 hi 
5-16 18 2 4 
8 16 2 34 
7-16 14 3 3 
4 
31 
3 
3 
21 
A 
2% 
2 
24 


Excuse me for taking up so much of your valuable space. 
—J AMRS MORRISON. 

PRESSURE 1x BoriLtRS.—In your impression of the 17th 
inst.. G. S. appears to be incorrect. Ist. He does not take 
into consideration the action of the weight of the lever and 
weight of valve, both being part of pressure on d. 2nd, G. 


axo 
states = total weight on d. 


b 
Let a = length between weight and valve spindle. 
B=do. valve spindle and standard, 
C=the weight in lbs. 
E=—actien of weight of lever and weight of valve in Ibs. 
According to the principal of the safety valve lever: 

ax a c 

pitts x = resistance at standard. 


e 
It is evident then, that x e x8 = total weight 


b 
on d, which gives the five following theerems for eaeh 
quantity. 


d: a:: c: 


A X 6 


axc 
x G xe = d. . I) 
d—c (a x b) e. . (9 
b 
b (d—e) = e. .. (8) 
axb 


b (d—c—e) == 8 , . . (4) 


c 
cxa 


== 


b... (5) TA 


d—c—e 


A coMMITTEE will shortly be appointed to experi- 
ment upon coal-cutting machines. 

Tue Hrianr or A SECTION OF THE QuoBE.—If 
it were possible te separate the globe at its centre, 
in the same way as an orange or cheeee is f 
divided, and to stand at the base of the division, the 
chasm would represent a height 1,456 times higher 
than the Himalayas, or if Great Britain were reared 
on end from the Solent to Cape Wroth, it would 
reach but about one-twelfth of the distance. 
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reduction of strength in large castings have been 


given by those whom 
second head, viz., Mr. 
confident that in a mass of metal, such as that re- 
quired fora 68-pounder gun, the loss of etren 

would be at least fifty per cent.“ The same author 


THE SOHO WORKS, BOLTON-LE-MOORS. 
From the Engineer. 
(Concluded from page 105.) 


The r number worked very well, but one or 
two out of the lot got each day out of order. The 
result was that the man usually employed to per- 
ambulate the works and lubricate the shafting, 
had to continue at least a supervision over the bear- 
ings, so that little or nothing was gained by the 
numerous lubricating apparatus. They were after- 

removed, with a return to the old system of 
hand lubrication, with ita attendant objections, 
amongst others, of much waste of lubricating matter. 
The sine qua non of an apparatus of the kind is thus 
simplicity, which seems to be attained in the plan. 
At the two ends of the brass, and at right angles to 
the axis of the shaft, are two recesses extending all 
round -tho journal. In the bottom half is the oil. 
In one of the recesses is a small ring, formed of round 
wire, sprung together with a tongue joint. We 
understand that a grooved bearing oiled in this 
way can be left to itself for more than a quarter of a 


year. 

Thousands of men and boys are being every day 
let up and down the colliery pits of this country by 
means of wire ropes. It is only long habit that can 
quite overcome the rather uncomfortable feeling that 
one’s life is literally dependent on a thread—of iron 
or steel though it be. In some mining countries, 
such as those of Germany and Austria, it is for- 
bidden by law to use mining cages unprovided with 
safety apparatus for raising and lowering the miners. 
Much damage and loss of life are annually caused in 
this country from the mining cages being but seldom 
provided with one or other of the several forms of 
safety apparatus which have proved themeelves to 
be more or less eflicient. A rather large number of 
contrivances of the kind were to be seen at South 
Kensington in 1862; some of them very ingenious, 
and constructed on sound principles ; others scarcely 
deserving such praise. e remember a very eccen- 
tric cage of the kind. It was so designed as to 
bring catches against the pit guides by means of the 
action of a common ball governor; and it was ex- 
pected by the inventor that (-upposing the instru- 
ment kept up its efficiency in the midst of the pit 
dirt and coal dust) a too high speed of the balls would 
be sufficient to cause the catchers to act and stop the 
descending cage. Unfortunately, however, the enge 
came to grief in the very Exhibition itself, as the 
governor balls refused to act when the caze (which 
was arranged in guides of some altitude) was allowed 
to drop by the exhibitor. An evidently much more 
efficient apperatus of the kind is that of Mr. Owen, 
made at these works, and several specimens of which 
have been in efficient action for some years in the 
Lancashire mining districts. The safety apparatus 
has also been applied to some of the hoists now 
getting so much into use in the great hotels and other 
establishments; and Messrs. Hick have set up one or 
two in the metropolis. The plan is simple enough, and 
bears on the face of it a stamp of satisfactory effi- 
ciency. The broad principle upon which the safety 
cage relies for its action when the rope breaks, may 
be said to consist in emp'oying the weight of the 
tackle used to attach the rope to tho cage to bring 
the safety catches into operation. Upon each side of 
the guide rode are two levers, turning on hinges 
upon forks fixed in the hoist or cage. The longer 
ends of the lever are jointed to connecting links, 
attached to a link to which is secured the winding 
rope. The whole weight of the cage is carried in the 

of the levers, the longer ends of which are also 
wn up by the rope, while the shorter ends are 
also necessarily at the same time kept away from the 
ə rods. Should the rope break, the links and 
other parts also fall down, causing the short ends of 
the levers to catch a yaa the guides, and this 
action is also quickened by means of springs placed 
in the long ends of the levers. These springs also 
in a great measure carry out the important functions 
of draw-springs between the rope and the cage, pre- 
venting those injurious jerks which quickly wear 
the rope, more especially at the portion im- 
iacent to the cage. We hold that both 
and economy—generally convertible terms— 
always lead to the addition of an elastic at- 
tachment between the cage and a wire rope—more 
especi iy in pite worked at a quick sped. 
n the invention, as applied by Messrs. Hick 
and Son to a hoist for a mill or similar building, 
there are stops for the levers to sit against when 


nune. steel springs to force down the levers, and 
- canse their sharp points to dig into the slide in case 


the breaks, a wrought fron cross connecting 
the levers to a pair on the opposite side of the cage. 
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To the centre of this cross is attached the rope for 
lifting. 

After having been making so many large stationary 
engines for such a number of years, being in the 
centre of the cotton districts, where, especially for 
driving machines for spinning fine numbers, ve 
regularly working engines are so absolutely required, 
it was natural that the Bolton firm should direct all 
its skill to producing a better governor than the old 
centrifugal ball governor introduced by James Watt. 
Into the wide question of the best means of gettin 
a regular number of turns out of an engine, it woul 
not suit our present purpose to enter ; but mechanics 
need scarcely be reminded that Watt's ball governor 
ig defective in several respects. Many experiments 
have been made at the Bolton Soho Works with a 
view to introducing a better instrument, and the 
greater number of the mechanical schemes brought 
forward at different times have been successively 
tried. Some nine years ago, We remember that 
Siemens’ isochronous governor Was tried here, but 
apparently without lasting success. We examined 
a new form of engine governor now being made 
by Mr. Hick, and one of which is very success- 
fully regulating the large engine which drives 
the tool and turning shops. It has been patented by 
Mr. Standfield, and though its general principle is 


‘scarcely novel, it doubtless embodies patentable prac- 


tical details. The inventor also proposes to employ 
it fora marine engine governor, great numbers of 
which are now in demand, as the necessity for and 
advantages of attaching a governor toa marineengine 
are now generally understood by shipowners. Its 
general principle—which, as we have said, it has been 
more than once previously attempted to practically 
apply —consiste in employing the resistance afforded 
to the motion of a fan or disc in a liquid, or even 
fluid, enclosed in a case. The liquid may evidently 
be aleo revolved in the case against the blades. At 
a certain determinate speed this resistance is, of 
course, constant, and a variation may, by easy means, 
be at once brought to act on the throttle valve. An 
advantage is doubtless the easy means of setting the 
instrument by moving tho weight up a graduated 


lever. 
ON A MEANS OF INCREASING THE RE- 
SISTANCE TO RUPTURE OF HYDRO- 


STATIC CYLINDERS.* 
By St. Jon V. Day, C.E. 


Hitherto it has been generally assumed that the 
immediate cause of rupture in hydrostatic cylinders 
is the pressure of the fluid against their internal 
walls. Primarily, this is the fact, but by careful 
observations upon the structure of cast-iron, of 
which material these cylinders are usually, if not 
alwaye, made it has been asserted, that although 
the cause of rupture has its origin with the concen- 
tration of external force within the cylinder walls, 
yet there is reason, a8 will hereafter be seen, to 
believe that, carried to the extent it is usual to 
employ in practice, this of itself is not sufficient to 
produce complete disruption of the mass. 

It has long been known that cast-iron, when 
cooled in large maeses (such as hydrostatic cylin- 
ders, guns, &c.), has always its portions towards the 
centre of a density much inferior to that at and ap- 
proaching to its outward surface: and although this 
inferiority may be much reduced by running the 
metal iuto the mould, and allowing it to cool under 
the pressure of a static head of fluid metal. as pro- 
posed and experimented upon by Mr. Mallet, in 
1840, still it must ever remnin an impossibility to 
bring up the tenacity of the interior portions of a 
heavy cylinder equivalent to those further from its 
centre. The laws of cooling themselves, at least 
render itimpossible, however much the ingenuity of 
mechanicians may, by the introduction of abnormal 
circumstances, modify them so that the permanent 
irregularities of stress may be diminished. 

This acknowledged deterioration of the tensile 
value of cast-iron under the conditions above men- 
tioned, has led to a large amount of investigation, 
both theoretically and experimentally, on tho part 
of the ablest mathematicians and mechanicians, 
amongst whom, under the firet head, may be men- 
tioned, Barlow, Lame, Rankine, and Hart; under 
the second, Mallet, Longridge. and others. By the 
Brst named of the class a furmula has been pro- 
posed, and which has been modified by the otbers, 
tending towards an accurate expression for the 
tenacity of any given cylinder of cast-iron ; in all 
probability, that of Professor Rankine approximates 
most closely to the truth.? Various values for the 


® Extracted from the Practical Mechanic s Journal. 

+ Trans. British Association. pp. 3u4 and 306 ; Construc- 
tion of Ordnance, Arts. liv.,lv., lvi., and lvli. 

+ Applied Mechanics, Art. 273. 


further on remarks :—‘‘ When 
with the loss of strength due to a homogeneous 
cylinder, it easily explained the bursting of hydrau- 
lic presses.” T 


in thick castings, 
periods to suggest, and in many instances adopt, 
means 
the case of hydrostatic cylinders and ordnance, has 
been effected in some instances by shrinking on 
their exterior tubes or hoops of malleable iron, or in 
others by enveloping them in a series of coils of 
wire. 
manufacturing cylinders in 
is certain, that for hydrostatic presses it has but in 
a few instances been resorted to. 
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we have mentioned under the 
Longridge stated, he felt 


that was combined 


This initial drawback to ‘the employment of irom 
has induced engineers at different 


for artiticially strengthening them, which, in 


objections may be to 


But, whatever the 
this manner, one thing 


Referring again to Mr. Longridge's paper, we find 


it there stated, in reference to a hydrostatic press 
cylinder of ten inches diameter, 
‘formule of Lame, afterwards deduced by Dr. 


that using the 


Hart, in his calculations for Mr. Mallet, and by Mr. 
C. H. Brooks for the author, also arrived at by Pro- 


fessor Rankine by another method, the bursting 
strength would be 35 tons per square inch.ł” 


It will not be denied that up to the present time 
it has been impossible to obtain ordinary cast-iron 
cylinders of large size to resist a pressure of three 
or four tons per square inch—the aggregate of cylin- 
ders annually ruptured at a lower pressure fully bear 
out this conclusion. 

The author's attention has recently been drawn to 
the consideration of certain observations which have 
been carried on for some time by Messrs. Weems, 
engineers, of Jolinstone, near Glasgow, relative to 
the rupturing action of water as it obtains ingress 
to the intermolecular spaces of hydrostatic cylin- 
ders. It is held by these gentlemen, that the en- 
trance of the water into the substance of the cylinder 
is in effect equivalent to slicing off a ring of the metal 
either inside or outside, thereby proportionately re- 
ducing its resistance to internal fluid pressure. The 
actipn of the water may be referred to an annular 
series of wedges inserted in every possible crevice 
in the cylinder’s walls, and driven in to rend the 
cylinder, so that, as each wedge penetrates the sub- 
stance, the tenacity of the substance is proportion- 
ately reduce; similarly, the greater the pressure, 
the consequently greater distance will the water 
obtain vent into the cylinder’s substance, when rup- 
ture is very easily brought about, the extent of en- 
trance of the liquid also depending, under any given 
pressure, upon some function of tne density of the 
iron as the exterior surface ia reached. 

Putting z to represent the distance that the water 
would enter the cylinder’s substance under any 
given pressure, d the density of the material, and 
o the function of increased density as the cylinder's 
exterior limit is reached, then— 

* x $ (d). 

It is a fact, that under moderate pressures water 
always does find its way completely through so 
porous a substance as cast-iron, and distributes 
itself over the surface, at first in the form of very 
fine particles, which by-and-bye aggregate, and 
may be seen to run like rain-drops, in lines extending 
downwards. Taking it then for granted (as the 
firm before referred to have done) that this inter- 
stitial entrance of the fluid diminishes the tenacity 
of the material, it was next sought to obstruct the 
passage of water, and from the results that have 
been and are being obtained, a doubt cannet remain 
that this difficulty, has been speedily and successfully 
overcome, and that ordinary hydrostatic cylinders 
may thereby be rendered considerably stronger within 
their usual working limits. The remedy for this 
evil consists in placing a very thin lining of a material 
having great density, and consequent high imper- 
meability, between the liquid and the cylinder—that 
is, athin cylinder fitting closely to the bored in- 
terior of the ordinary cylinder. The material used 
for this purpose so far has been copper. 

We now have to show whether any truth existed 
in the previous considerations relative to the sup- 

ed injurious influence of the intermolecular en- 
trance of liquid. Ifthe tested cylinders had burst 
at the same pressure that unlined cylinders had pre- 
viously done, it is clear that the expense and trouble 


AE 

* Transactions of the Institution of Civil Engineers, vol. 
xix., Session, 1859-60. 

+ Transactions of the Institution of Civil Engineers, vol. 
xix., Session, 1859-60. 

t Ibid. 
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of lining would have been worse than useless; but 
this is not the case. Hitherto an ordinary hydro- 
static cylinder, unless strengthened externally, 
having a ram of 24 inches diameter, could not be 
relied upon at a pressure much above two tons per 
square inch—certainly not above 2 5 tons. A cylin- 
der of this diameter, bored out and lined as we have 
previously explained, has been for a long time, and 
now is, working at a constant stress of 3°5 tons, 
for the manufacture of metallic pipes; and Messrr. 
Weems believe this press to be perfectly safe at this 
strain for any reasonable length of time. Until the 
introduction of the copper living they found it im- 
possibletoobtain cylinders sufficiently strong to resist 
the pressure necessary for the manufacture of me- 
tallic pipes. The same firm have a 33-inch cylinder, 
also used in the manufacture of metallic pipes, and 
constructed in the same manner—butjwe do not know 
what they consider to be the safe working limit in 
thisinstance. That the theory here broached is no 
myth, is evident from the number of presses that 
are being constructed on the system in and around 
Glasgow. 

The view set forth is one that for a time may 
meet with opposition, and it may yet receive another 
explanation, having reference to a chemical rather 
than a mechanical cause, probably the exact truth 
lies in acombinatien of both. It is generally known 
amongst engineers, that if the natural surface is re- 
moved from a piece of cast-iron, and that in this 
state it is exposed to atmuspheric influences, or is 
placed so that steam or mist becomes condensed on 
the exposed surface, in a short time oxidation will 
have taken place to some distauce below the surface, 
and the tenacity of the iron becomes diminished in 
a ratio depending upon the difference of strength of 
corresponding sections of unoxidated and oxidated 
portions ; ina given specimen the tenacity will vary 
as a function of the depth to which the oxygen has 
reached. It is almost certain that after a with- 
drawal of interior fluid pressure, the elasticity of the 
cylinder acting on the intermolecularly held particles 
of water causes them, or a greater portion of them, 
to be extruded, and thus a large portion of the 

e they occupied is left partly empty, at that 
time, in all probability, the oxygen attacks the tiny 
pillars by which each interetice may easily be con- 
ceived to be surrounded. As this action goes on, 80 
the tenacity of the cylinder is rapidly reduced, and, 
as hitherto, breakdown after breakdown has been a 
continual annoyance and endless expense. 


ON BEARINGS.*® 


Of all the materials now employed in bearings: 
none have given such remarkable results as hard 
wood. It would seem, indeed, as though there were 
peculiarities about its texture which render it next 
to impossible for iron—or metal of any kind, indeed 
—te abrade it, no matter how excessive the pressure. 
so long as it is kept cool. Brass will cut although a 
stream of water flows over it, and in the early days 
of screw propulsion the end of a shaft has before 
now been fiterally welded to the iron plate provided 
to take the end thrust, undera sheet of water in-. 
tended to keep it cool. John Penn, we believe, first 
proposed the use of lignum vitæ strips as a lining for 
the bushes of screw shafts in the dead wood. Be- 
fore fitting them on board ship he tried many 
experiments with very singular results. Under 

ressures as low as 200 lb. per inch iron cuts into 
ings; with pressures of 6 cwt. iron cuts into 
iron, no matter what the lubricant; aud with 
pressures of about 10 tons, surfaces of the hardest 
steel which can be produced rapidly abrade each 
other; but bearings made of strips of lignum vitæ, 
inserted in dovetail grooves cut in an ordinary brass 
have borne 8,000 lb. per square inch without show- 
ing the slightest symptom of wear. With pressures 
of nearly 2 tons to the inch slight scratches origin- 
ally existing in the wood were not cut out after the 
shaft had run for hours. But one condition is neces- 
sary to the complete success of hard wood bearings, 
and that is simply that they should be kept cool. 
Neither oil nor grease seem to suit them, but under 
water shey will wear almost for ever. Thus a stern 
bush lined with lignum vitæ strips, fitted on board 
the Himalaya, after the ship had steamed 20,000 
miles, remained as perfect as the day it was put in, 
not the slightet trace of wear being perceptible. 
Part of the stern bush of the unfortunate Royal 
Charter, wrecked on the Welsh coast, is preserved 
in the Patent Museum, South Kensington. It was 
fitted up with lignum vitæ strips, which are as good 
as the day they were fitted. In practice it appears 
that the iron and wood are in direct contact, the 
water merely acts as a conductor to convey away the 
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heat generated, particularly under heavy pressures, 
the difference between the character of surface of the 
two materials . precluding all interlocking 
of particles. Water is not a good jubricant, squeez- 
ing out under very moderate pressures; but it acts 
very much more efficiently in conveying away heat 
than either oil or grease. No lubricant can discharge 
its office properly unless it possess such a capacity 
for caloric that it can absorb and remove, either by 
its evaporation or otherwise, the heat which is in- 
variably generated in greater or less degree by every 
form of friction. Grease acts almost altogether by 
reducing friction. Oil, both by reducing friction 
and carrying away heat, and water almost altogether 
by preventing any considerable rise of temperature; 
and, therefore, as a general rule, oil is the best lubri- 
cant. In the case of wood bearings, however, it is 
neither necessary nor advisable to keep the surfaces 
out of absolute contact. The wood, so to speak, 
acting itself the on usually taken by grease or oil, 
it only remains that the heat generated should be 
carried &Way, and this the water flowing along the 
shaft between the strips and leaking into the screw 
alley, does effectually. 

We have said that under loads of 10 tons per inch 
the ‘hardest steel cuts into each other, but under 
moderate pressures their wear is infinitesimal, and 
the frictional resistance very moderate in amount. 
Yet in practice large steel journals working in steel 
bushes have given very indifferent results. They 
have been tried in the case of the crank pins and 
coupling rod ends of locomotives more than once, 
but at present their use is almost, if not altogether, 
confined to such mechanism as the link motion of 
locomotive and stationary engines. The great ob- 
stacle lies in the difficulty of rendering a large steel 
surface equally hard all over, and of preventing dis- 
tortion in the bush during the process of tempering. 
If a hard spot exists in the journal it is certain to cut 
into the bearing, and rice versa. It is to be remem- 
bered, however, that but for ateel wearing surfaces, 
locomotive valve gear would certainly never have 
possessed the finish or worked with the efficiency and 
durability it actually manifests, and manufacturers 
of the smaller classes of steam machinery might pro- 
bably find it worth their while to extend the applica- 
tion of steel bushes even to connecting-rod ends and 
crank shaft bearings. 


GENERAL NOTES. 

Seir-ActTina BnARKE.— Reference was made a few 
weeks since in the letter of one of our local corre- 
spondents to an improved self-acting brake intended 
for use on common roads, invented by Mr. R. B. 
Mitchell, of Sheffield. It appears that in ordinary 
practical use the brake proves quite as efficient and 
valuable as was anticipated from the experimental 
trials. By a simple and ingenious connection with 
the shafts of the vehicle to which it is applied, the 
brake is lifted from the wheels in ascending a hill, 
and in the ordinary furward motion of the carriage, 
but upon a down-hill movement being commenced 
the brake is instantaneously applied, and increases 
in power as the steepness of the descent increases. 

Usk or GLYCERINE FOR MOISTENING MODELLING 
Cray.—The last number of ‘‘ Cosmos records some 
experiments on the use of glycerine instead of water 
for moistening modelling clay. Clay first well dried 
and then rendered plastic by admixture with glyce- 
rine was kept in a hot room for two months, at the 
end of which time its plasticity had not in the least 
diminished. Clay rendered plastic by glycerine 
would seem to be capable of being used over and 
over again indefinitely, just like wax, with the ad- 
vantage over wax of always retaining the same con- 
sistence and degreeof plasticity, neither being hard- 
ened by cold nor softened by heat. 


PATENT LIST. 


(From the Commissioners of Patents Journal.) 


LIST OF SPECIFICATIONS, &c. PUBLISHED DURING THE 


WEEK ENDING 18TH NOVEMBER, 1865. 


77. Compressed bricks, H. Chamberlain— 10d. 

. Breech-loading fre- arma. A. Meyer and M. Meyer —8d. 
. Preserving meat, T. B. Belgrave dd. 

80. Treating wood for the manufacture of pulp. W. Clark — 4d. 
81. Artificial fuel. D. Gallafent aud F. Pontifux—4d. 
Working the valves of steam engines, J. F. Spencer 8d. 
Reefing and furliug sailz, H. Coutsoche—10J. 

@4. Topograph, A. F. Lendy—&d. 

85. Cutting iron pipes, W. E. Gedge—10d. 

8. Gas tungs, W. E. Gedgo— ia, 

&7. Spring mattress, W. E. Gedge—6d. 

. Engraving upon glass, R A. Brooman—&kl. 

89. Bteain hammers J. Ramsbottom — 10d. 

90. Opening and carding cotton, &c., R. Tempest —1s, 4d. 
91. Registering distances and speed, C. M. Bathias—dd. 

92. Locks and keys, J. F. Heather—3l. 

. Extracting fata from bones, &c, A. G. Lock—81. 


N4. Furnace fines, A. Cooper—4d. 
95. Railway carriages. R. (Chidley— 1. 4d 
96. Coal ering machinery worked by compressed air, J. G Junes~ 


la. 4d. 
97. Signalling on railway traina, I. Goodlad Ad. 
A8. Covering for telegraphic cables, J: Fuller Ul. 
80. Spring inattreas. E. T. Hughes— 8d. 
100. Distributing liquid manure. W. Rus—10d. 
10L Plc tay muaenetic brakes, F. Barnes D. Hancock and E. Cowpe-— 


„% Specifications will be forwarded from the Commissioners of 
Patent’s Oflice, Southampton-buildivgs, Chancery-lane, by pret on re- 
deipt of the amount of price and postage. Sums exceeding bs mut 
be remitted by Post-office Order, made payable at the Post-cffice, 5, 
High Holborn, or Mr. Bennet Woodcroft, her Majesty's Patent Office. 
Wecannot undertake to forward Specifications, or Books advertised 
from the office of Tax Excuisu MECHANIC. ° 


A Baatty Goop Croar.—It is said with trutb that there are fev 
things money will not procure in this great metropolis ; but the lover 
of n good cigar has some reasons to doubt the applicability of the as- 
sertion. Pay what you will, and, in nine cases out of ten, you will 
procure a nasty ill-flavoured weed.“ provocative af nanses and dis- 
gust, but it ia not because the genuine article is so scarce as to make it 
an unattainable luxury. If we require evidence of this fact, we have 
only to patronize the Imperial Tobacco Manufactories, of France, st 
109, Strand. W.C., for here. we are happy to say, we can alxay get a 
very excellent cigar at a very moderate price. The articles vended at 
this superb establishment are made up in bundles of eix. and are sold 
at prices ranging from sixpence to three shillings. The 6d. bundle 
are a marvel of cheapness, and it is difficult for an old smoker to rea- 
lise the fact of six really good cigars being procurable at eo ridicu- 
lously low a price; nevertheless the fact ia indisputable, and thie 


alone should ensure the Imperial Tobacco Manufactories an extenuve 
patronage. 
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THE LIFE OF ONE OF THA GREATEST MECH ANISTS- < 
IR MARC ISAMBARD BRUNEL, C.E, 
MEMOIRS OF THE LIFE OF, by RICHARD BEAMISH, 
F.R.S. Necond edition, with portrait, plates, and wood engranibg? i 
8vo., new cloth, reduced price 58. (pub. at l4s.}. As hh. 
Sir M. I. Brunel was one of the must rematkahle men of his tine. 
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JAMES WATT, THE EMINENT ENGINEER. 
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Ho LLOWAY’S PILLS.—Enjoyment of Life. — 


When the blood is Pure, its circulation perfect, and the nerves 
in good order we are well - These Pilla possess a marvel! ons power in 
secnring these great recrets of health, by purifying aud strensthenlhz 
fluids, aud solids, Holloway's Pills can be confideutly Tecominendel 
to all persons suffering from disordered indigestion, or worried by 
nervous fancies or neuralgic pains. They correct acidity and heart: 
burn, dispel sick headache, qnickea the action of the liter, aud «ts 
as alteratives and gentle aperienta. Ths weak and delicate may take, 
them without fear. Holloway‘s Pille ave eminently aurviresble to in- 
valids of irritable constitution, as thoy raise the action of every aa 
to its natural standard, and universally exercise a ahalng a 
sedative infiuence, 
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JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, 


__ MODEL WATCH 


~ 65. CHEAPSIDE 
a. “LONDON: 


. TUCK’S PATENT STEAM 
ae PACKIN«G. 


~~ TUCK'S PATENT ELASTIC 
S PACKING AND METALLIC 

L‘NINGS FOR STEAM-EN- 

GINES, PUMPS, &c. 


ADV \NTAGRS.—A more perfect 
vacuum is obtained, Friction 
; reduced, great saving in oil and 
Al tallow, and the Packing is gra- 

SS dually completely worn 

2 away without becoming hard, 
Tuus Gea THe Necessrry oF DRAWING run OLD 
Packixo. 


J. H. TUCK & CO., 35. CANNON STREET. E. CO. 


VULCANISED INDIA RUB} ER GOODS. 
VALVES, WASHERS, HOSE, MILL BANDS, &o 
J. H, TUCK and CO.,35, CANNON STREET, E.C. 


ACREW CUTTER’S GUIDE, 
Containing 115 Pages and . of Wheels, all different 


E a tehes. 
r Taps zin. to 
2 — A. Whitwo 's thread and make. 
of tals works showing a new radius gear invented by the author 
wor 
May et at James Martin, 19, Wilson-street, New Cross-road, 
$ t. 


LANS, ELBVATIONS, &c., Made, Copied, 
Traced, "Reduced, or Enlarged. in the best manner, at moderate 
charges, by J. J. GREENE, 63, Upper Stamford-street Blackfriars, 


STANDARD GAUGES, Surface Plates, Straight 
OP Seales of Length, and ae Instruments of Precision, of 


reat accuracy and of all sizes 
H. GARSIDE, 17 Coupland-street. Oxford-street, Manchester. 


To Electricians. 


G CARBON (not compressed) Cut in Plates 
or Blocks for Batt 
Price Lists ov — tog with stamped envelope. 
No. 14 COVERED WIRE PRIMARY — pas oe Os. 6d. 
No. 35 SILK SECONDARY, 14 Od, 


P. HENDERSON, 3, Park-hill, 3 8 


OTICE.—Removing to No. 122, from 132, LONG 
pe mde a LONDON, W.C.—C. SUFFELL, Manufacturer of Im- 
Engineering, Surveying, and Drawing Instruments for Home 
nstrument of the finest quality at vesy 
Pe a „ of all Nations. ost-free Cata 
to all parts on remittance or London reference. 


Sree -HAND CASES OF MATHEMA- 


Renee n Theodolites, Levels, Pentagraphs, Quad- 
Dials, Protractors, Pris- 


by Voigtlander, 
. Instrumenta bought or exchanged. 
Catalogues forwarded on receipt of three stampe for each. 


WHEEL, RAC RACK, and SCREW CUTTING. 


1 number of teeth ; also racks of any 
pitch. Dividing plates drilled or lined. Screws 
Engineer, St. 


George toed, 3. — 


A MARVEL OF CHEAPNESS. — THE 
ana yi Invented POCKET TIMEPIACE, with handsome 


gilt 
t Ued DI i 
* cis bem AL, sat entra gold, price 


$ 


Bor paa, Poging, Mob 
g gus, ps, 
Plans, Tracings, W Electrotyping, ’ 
p 


PRINTER, ARTIST, 


RAPIDITY AND ECONOMY. 


ATENT WIRE GAUZE JOINT PA PACKING... 
CRICK MER’S PATENT PACKING 


per lb. 


AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED 


WITH 


“ EXCELSIOR,” “ EXCELSIOR” 


Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


I easy to operate, simple to learn, quiet in action, and not liable to 
derangement. It will TUCK, HEM, FEL 

and sews from two ordinary reels 
beh, will not rip. Price from £6 6s. 


WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. 
MANUFACTORY—GIPPING WORKS, IPSWICH. 


GATHER, CORD, QUILT, BRAID, 


, requires no re-winding, and the seam, if cut at every 


PRICE LISTS FREE. 


Crickmer’s S Patent Plastic Metallic > Packing. 


HER SEENT ATOE IN PRICE ON AND AFTER 
° INDIA-RUBBER CORE PACKING (HEMP).. 


OCTOBER FI * 
„ Is. per lb; 
(CUTTON ) 


hn Do. * .. E 
This Packing takes less Tallow to lubricate it than any other, and page s KRSS Metallic Surface requiring but little Pressure to 


keep it 9 7 tight. there is a 
LOW PUMPS" AND ‘ LUBRICATORS. 
HOSE PIPES. 


PATENT TA 
WELL STRETCHED LEATHER MILL BANDA, 


g in friction 


FIRE BUCKETS. VALVES, WASHERS, &c., &. 


CAUTION.— Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. 


088 


ND CO., 


— ROAD, BERMONDSEY. the only Anthorized Agente. Bla Liste on Anovlication,. 
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ul == i ii 2 | | iN it 


p 1 — ——— 


= UTL — — um. My 


P| i is 
TTR A | ! Sr 
ZS 


12 
| 1 


1 — —— 
mau unn Eyre Mar int 


"Al: aire | N 
emen ave pi 


— — — | 


pr 1 585 T 0 


i . 0 


F =| Nias 
mmi wml) 


H. WATTS, 


MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE 


Ede ks SEN 


RANGES, 
ENGINEER, 


AND 


HOT-WATER BATH 
APPARATUS ERECTOR, 
1, Water-s*treet, 
NEW BRIDGE-STREBET, 
BLACKFRIARS, E.C., 


—— | 


Estimates sent, post-free, on applica- 
tion. 


No Fitter tter or Turner should es a Straignt-edge. 


The most reliable teol of this kind, 


graduated to the Standard Measure of the Realm, and 


manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND MACHINE [RONMONGER 
135, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE. 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


JUST PUBLISHED, 
In Post 8vo., Cloth, with 17 Illustrations, 48. post free 


THE SLIDE VALVE 
PRACTICALLY CONSIDERED. 
By N- P. BURGH, Engineer, 
London : 1 and F. N. SPON, 16, eee 


J. H. M MORRAN. 
ENGINEER AND MODELLE R, 
14, SALISBURY COURT, FLEET STREET. 
Castings supplied. 


NATIONAL BOILER INSURANCE 
COMPANY (LIMITED), 
27, LEADENHALL-STREET, LONDON. 
JOHN SUITH & Co, 
ENGINEERS AND BUILER MAKERS, 


All Boil rri coi mag aE 
e r 
“Twelve Mouths Free of Charge. 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 


191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANLEY, 

(Late Foreman at David Hart’s,) 

ENGINEER AND BUILDERS’ PATTERN 
MAKER. 

33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged from instruction according to 
requirement. 


JAMES LEWIS, 


(Late Lewis & Son), 

ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions, 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS, 
(Late of 6, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Scale; 
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NEW AND ORIGINAL SCIENTIFIC WORK. 
Now Preparing for Press, and willbe Published, on Friday the 8th of December, Number One of 


THE MIRROR OF 


SCIENCE: 


A Weekly Miscellany of Entertaining and Instructive Articles on Photography, Chemistry, Electricity, 


Astronomy, &c., &c. 


Size Sixteen Quarto Pages, Illustrated. 


Price Twopence (Weekly). 


PUBLISHING OFFICE, 147, FLEET STREET. 
COMMUNICATIONS TO THE EDITOR To BE ADDRESSED TO 75, FLEET-STREET. 


PATENT HOLLOW STEAM PACKING. 


great and peculiar advan ok this 


consist in its remaining perfectly e, and roy 
éd that the — of Was eon Stasi 


are effectually remo tie many 
alves, Springs, Hose, 


ulcanised India-ra ers, 
Glazed and Solid Tubing for Gas, Speaking betes Diving Dresses, Gas 
Air-proof Goods, or any description f India- rubber articles 


to order. 
re Aa tint penp with full description of packing, to be had of 
tbe only Manufacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India- rubber 
Works, Cowper-street, City- road. 


PATTERN AND MODEL MAKING 
By Contract or Otherwise. 
EXECUTED WITH DISPATCH, 


BY 
J. H. Mc MORRAN, 
140, SALISBURY COURT, FLEET STREET. 


W. H. PEARCE, 
LATHE AND TOOL MAKER, 


77, GREAT SUFFOLK STREET, 
BOROUGH, S.E. 
, Lathes from 358. upwards, 


THE IMPROVED LEATHER DRIVING 
STRAPS FOR MACHINERY are stronger fora given weight, 
more effective, more a and cost co erably less than an 
8 of Driving Belt. Special Straps for Portable Engines. 
ce 
Turner's Patent Strap ard Hose Company. 
Manufactory, Armit Works, Greenfield, chester. Warehouse, 
81, Mark-lane, London, k. C. Mr. H. FERRABEE, Agent. 


OSCOR’S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 
Testimonials and Prices Post free. 
Apply to EDWIN H. NEWBY, 
31, CHEAPSIDE, and LEICESTER. 


The above Lubricators every particle of steam previous to 
its passing through the 1 into the the eylinders. 


VENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fixed and cory 


moderate The Inventors’ Manual free b 
or tis on application.—Apply te Mr. BREWER (late — 
Barlow and Co.), 89, Chancery-lane, London, W.C. 


tablished 21 years. 
F ASSISTED 
E e Out, and ping £ of 
mg A ey o xin B. BRO 
William-street, W 


3 on Cost of Patents, may be had on application 


[NV TENTION secured by Patent or Regis- 


moderate terms, by application to Mr. WILLTAM 
BROUKES" of. upwards of 25 years’ experience in such matters). 
British and Patent Agency, 62, Chancery - lane, London, W. C. 


O INVENTOR S.— GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAD, 

4, South-street, Finsbu 

Paris; 8 Rue des M nimes, ne N pro- 
tection, 47 

£6 10s.; Belgium, £2 108 


ATENTS FOR INVENTIONS. = 
T. RAWLE des Ln 
pror e E 
N TO INVENTORS.— Office for 


Patents, 4, Trafal uare, Charing-cross. Printed 
instructions (gratis) as to the wr of PATENTS, for Great 


1 their sein, EE 
— oe 


existing Patents at home or abroad. Apply 33 or 
by letter to Messrs. PRINCE and Co, Patent Office, 4, 
TRAPALGAR-SQUARE, CHARING-CROSS, W. O. 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, 


For Sale, and Ready for Delivery :— 
Height of Centres. Length of Bed. 


8 Inches. 6 Feet. ` 
75 8 LAJ 

74 i 14 50 

8 79 8 LAJ 

8 ” 12 ” 


Also a large Assortment of Sin Singlo and Double Geared Drilling and Boring Machines ; “Planing. 


Shaping, Slotting, Bolt Screwing, 
and other Tools. 


Apply to W. BLACKETT, Hope Iron Works, 106. Southwark Bridge Road. London. 


E. BOURDON’S PATENT GAUGES.—G1IFFARD’S INJECTORS. 
Drawings and Prices on Application to 


W. T. HENDRY, & Co., 73, Queen Srreer, Loxpox, B.C. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having sucoseded to the Basiness iness of his late Father, Ver, bas been established upwards 
of Thirty Years, offers his profi 3 services to inventors. A circular, con full information respecting the 
various modes of raged 3 prone for inventions at home and abro n be h Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LO N. 


unching, and Shearing Machines; Hydraulic Jacks, Screw Jacks, 


PATENTS. 
R. VAUGHAN, Member of of the Society of Arts, British, Foreign, and Colonia! 


pe with Chancery-lane, W.C 
ri sg i of basen oom co tters Patent” for VOER Provisional protection, 6 to 
n 


Mi d 
— A Gu 


- 


SAMUEL BROTHERS, 


duits for all Occasions 
388. to 1148. 


Boys’ Suits 
168. to 35s. 


50, LUDGATE HILL. 


The new Book with 42 Engravings (36 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase. 


Loro: Printed by Mappicx and Portaog, l, Crane-court, Fleet-street; and Published for the Proprietor at the Office of the News- 
agents’ Phblishing Company, 147, Fleet-street. 


Advertisemente and Communications for the Editor are requested to be sent to 75, FLEET-STREET. 


THE 
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CROSSLAND'S IMPROVEMENTS IN STEAM ENGINES FOR BLOWING, PUMPING, &c. 


Lerrenrs patent have been granted to Mr. James 
Crossland, of Ashton-under Lyne, for improvements 
in steam engines for blowing, pumping, or forcing 
air, pumping water, driving machinery, &c., and in 
the construction of the houses or beds of steam 
engines. One part of these improvements we this 
week illustrate. The first part of the invention re- 
lates to blast engines for pumping or forcing air, and 
its object is to form a direct acting steam condensin 
blast engine, dispensing with the beam hitherto u 
with condensing engines, and consists in a combina- 
tion and arrangement of a steam cylinder, blast 
cylinder, and air pump cylinder for the condenser, 
so that the pistons are all connected to the same pis- 
ton-rod or a continuation of the piston-rod of the 
steam cylinder, &c. The second part of the im- 
provement relates to direct acting condensing steam 
pumping engines, and consists in combinations and 
3 of such engines as are described under 
the division of the specification. The third 

applles more particularly where a number of 


20 
will discharge its exhaust steam into a main pipe 
deading to a common or general condenser. In ap- 


plying this part of the invention to steam hammers 
the pan forms a vacuum with an air pump and 
coudenser or main pipe and piping, with or without 
a jot of water in the said condenser, into which the 
steam is discharged from the hammer. The usin 
vacuum with steam hammers is applicable to 
forms, but the patentee states that his improvements 
give rise to new features and modes of using and 
applying the said vacuum so obtained by an air pump 
as described, and these are as follow :—Using the 
steam with the vacuum acting on the top and bottom 
side of the piston of a steam hammer, namely, as 
used double acting; or when the steam with vacuum 
is used single acting, namely, only on the bottom 
side of the piston of the steam hammer, as shown in 
Fig. 6, with or without the atmosphere acting on 
the upper side of the piston, with open-end cylinder, 
tia, Ye atmospheric steam engine; or the cylinder 
may have a closed tap, in this case a compression of 
air will take place; or the steam hammer ms be 
made on the single acting system, with atmospheric 
pressure acting upon the under side of the piston, as 
shown in Fig. 7, having steam and vacuum applied 
to the upper side of the piston, whichis regulated by 
the working slide or other valve J, and its working 
gear and handles J!; when not required to be at 
work, the vacuum communication is shut off from 
the steam hammer by the stop-cock or valve i, and 
in like manner the steam communication by the stop- 


cock orvalve wt. Figs. 1 to 7, inclusive, repre- 
sent otherwise high pressure steam engines, steam 
hammers, ee 5 and rivetting machines, 
being or req to be situate in various places or 
rooms in manufactories, as shown in Fig. 1, which 
is a section of a manufactory with five wn A RI, R?, 
R?, R., Rs, e ran engines A, A, A, driving 
as many lines of shafting, T, T, T, as may be neces- 
sary, arranged in any convenient manner, and by 
means of these arrangements, as described, transverse 


and u t shafte, and wheels for s and trans- 
mean powers are dispensed Each of the 
otherw 


high pressure engines is so arranged that 
ite exhaust steam is discharged intoa main pi 
to, leading to a common or general condenser, D!, 
on with an air pump Ci, and which said ex- 
haust steam would in non-condensers have been ex- 
hausted into the open gir, or otherwise. A general 
or common vacuum is made by an air 
sation of steam available for lan 
engines. If the main piping W, W, i 
ite length and disposition it will necessarily act mS 
y 
placed as much exposed to the action of cold air or of 
water as may be found convenient; by this means a 
very little jet of water willbe required to complete the 
vacuum made permanent by the air pump. e air 
pump C! is worked by a special steam engine for iht 
purpose, or an air pump and condenser already in use 
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for other purposes may be made use of, thus facilitat- 
ing the adoption and use of the patentee’s invention 
of changing non-condensing engines into condensing, 
and securing the additional power and economy. A 
stop-cock or stop valve is used to close the commu- 
nication between the steam engine and the air pump 
and condenser, aud this stop-cock or valve may have 
two ways, which when closed to the air pump may 
open to the atmosphere; this stop.cock or valve W! 
pump connection, whilst that at Ws 


eloses the air 
closes the boiler connection for steam. 


ANSWERS TO CORRESPONDENTS. 


ALL letters intended for the Editor should be ad- 


dressed to 75, Fleet-street. 


LETTERS applying for iaformation to be furnished by post 


cannot be attended to. 


Correspondents ara requested to keep copies of their 
drawings and manuscripts, as the Epitorm cannot under- 


take to return such as may be rejected. 


r 


E. Keat.—The firms are so numerous that it will be best 


for you to advertise in one of the daily papers. 


J. K,—Semd the letter to us at 75, Fleet street, and Mr. 


Taylor will receive it. 


T. W. D. Can obtain the information ef any practical man. 
Twp or three answers to Henry Williams already for- 


warded, 


Henay &8?1022.— Search back numbers, the question has 


been answered. If still in doubt write again. 
WILLI AE WILLIAUSOI.— Received. 
D. V. F. C.— Mr. Menz, Revensboarnc-street, Greenwich. 


Ax AMATEUR MEZOHAS10.— The first would be costly to make, 
and require many diagrams for explanation, For the 


second, search back numbers, 


J. Lappow.—Why net have returned the engine, if it did 


not suit you, Explain yourself more clearly. 


H. Bupp.—See the ‘‘Boy’s Play Book of Science,” or you can 
purchase one ready made at a less cost than you can pro- 


cure the chemicals 


RonkRT Tuoxrsox will receive an answer per post in a few 


days. 
WILLIAM WILLIAMS will see that his letter was forestalled. 
TOBRICELLI is recommended to write to Mr. dlugg. 214, 


Stretford-road, Manchester, and avy information will be 


gladly given. 


ATHELSTANE is advised to apply to Mr. Slugg. as above, or to 
Mr. F. J. Cox, optician, 23, Skinner-street, Snow-hill, 
London, who will furnish price list and directions to con- 
structa cheap telescope for 3 stamps. Magnifier is referred 


to the above. 


W. B.—The letter has been answered too often ; search 
back numbers. If thinking of going into the business, 
it will be safest fer you to pay some practical man for a 


few lessons. 


R. GueseLL.—Any artists’ colourman will explain the 


matter to you ; we Cannot spare space. 
Brean Down. — i 


KEnoR Bros.—Virtue, Publisher, Amen Corner, Pater- 
uoster- row, London, will supply you with the whole 


series. T. Jackson will most likely do so. 
Nu:kg.—Received after other communications. 


Loox PLumBga-—We cannot undertake to guide you; our 
space is valuable, and the necessary engravings would be 
costly. Try Spon, publisher, Bucklersbury ; or Virtue, 


Amen Oorner, and procure the necessary works. 
T. J.—Steam pressure. No inclosure. 
W4SHER.—Send to T. Dunbar, 4), Lewes-road, Brighton. 


T. DoxBag.— Forward the drawing to us. The plates can 
be obtained of any smail type founder. The ink purchased 
of any chemist ; it is useless to make it in small quanti- 


ties. 


SILEx.—Of most mathematical instrament makers, price 


from 4s, upwards. 

A. O. Y.—See lists in Post-office London Directory, 

Ax OLD CLERK.—Next week. 

G. H. Donwan — Thanks fur your courtesy; we may per- 
haps treat on the subject again. 

Cawa.— Will gee that the subject has already been treated 
upou. Try the treatise of W. Binns, published by Spon, 
Bucklersbury. 

W. Avsrix, C. E. — Thanks for communication, but cannot 


TM space, 
J. H.M .—The idea is good ; write and explain ycur views 


more fully. 

N, J. W.—Next week. 

LEpIxGHAM.—Cannot spare space at present. 

Jo 3 in answer to J. Y. D.—-No sketch en- 
closed. 

S. Warsox.— Why not ask one of the experienced 
draughtsman in your office ? 

Desxiiy.—See list in Post-oftice London Directory. 

H.Q. P. %,—only ty hunting about wharfs and timber 
yards. The price accordug to the article, Why not 
advertise ? 

Barr, Manchester.—We do not know of one at present, 
but an advertisement in a daily paper would bring in 
any answers, 

R. J. ATOHERLEY,—If of simple make, the instrument would 
be very useful. If you cannot afford a nt, you may 
get Some manufacturer to tase itup. If you send the 
3 and letter - preas to us we may perhaps illustrate 


J. L. G.—App'y to Mr. Spence, Quality-court, Fleet-street, 
J ve aes drawings, you perceive, have not been 
ost sight of. 
Jouns B WILIIXS.— The particulars have already deen 
entered into ax closely as we can spare space for, 
Jim.—Wheeler's make would suit you. 
Madkxrisu.— Next week. 
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W. H. C.—Of any manufacturing chemist. 
commanication appears in another column. 


tribation. 
A Novice.—Of any respectable stationer. 

It is published ty Spon, of Bucklersbury. 

F. W.— WATERPROOFING. 


subject. Thanks for the tronbte you have taken. 


We are glad that the article was of use to you. 
of all appertaining to naval matters. 
love of the profession. 

H. J. ILI FTE. Try again. 
another. 
volume. 
Directory, 


T. VALENTINE,— Received. 
A, FLEMINO.— Will endeavour to forward. 


the space. 
T. a. W. G.—Search back numbers. 


can use nothing better. 
Horacs.—A liberal education, knowledge of mathematics, 


acted, 
Several letters remain over till next week for answer. 


„We have to ask our correspondents to so sign their com - 
manications that they may be able to recognise the 
answer, 

by the thousand; the same with Well-Wisher,” &c. 


RECENT AMERICAN PATENTS. 


Ore Crusuers.—A. W. Hall, of New York, 
claims a stamping-mill having an air-tight battery, 


more inlets, and from which the pulverised material 
is carried with the escaping air to a suitable re- 
osiver. 


PopplIxd Fursace.— Hugh M‘Dondald, of Pitts- 


burgh, Pa., claims the use of iron ore in its raw or 
unwmelted state, previously ground fine, and mixed 


into thick paste or dough with water, as a fixing 


for puddling or boiling furnaces. 

Inon AnD STERL.- James Henderson, of Besok- 
lyn, N.Y., claims mixing 
lent thereof, with the ore or ores 
blast-furnace for smelting, in combination with and 
to produce crude molten iron, to be directly Son- 
verted by the pneumatic 1 

CARgBUSETTING AR. — Erasmus Allington Pond, of 
Rutland, Vt., claims the method of charging atmo- 
spheric air with the vapour of hydro-carbon fluids, 
by the discharging the air through contracted open- 
ings into the mass of fluids; also, of charging atmo- 
spheric air with the vapour of hydro-carbon fluids, 
by dividing the column of air, and discharging the 
samo into the liquid in small streams. 

IncrustaTion or STEAM-BoILERS.—A. F. Porter, 
Philadelphia, claims the apparatus consisting of a 
conductor armed at one end with a series of points, 
or their equivalents, and connected at the other ex- 
tremity with the shell of the boiler, the whole being 
constructed within it at some intermediate point by 
an insulated et achment. 

CuroLA Forsaces —Annes A. Lincoln, of Nor- 
ton, Mass., claims the arrangement of the steam- 
jot and air or blast apparatus, so as to cause the 
commingled currents of vapour and air to enter the 
furnace at a point above the grate or fuel base 
without first poing through it, meaning specially to 
claim a cupola furnace as made with tuyeres and 
steam-jets combined together and arranged with 
respect to its hearth. 

LLING IRON AND SrERI.—D. Hall, Pitts 
claims the use in one set of housing of two 
of rolls arranged with their axles ali in the same 
vertical plane, the upper pair being geared togther 
80 a8 to the iron or steel through between them 
in one direction, aad the lower pair being geared 
together, so as to pass the iron or steel through 
between them in the opposite direction, for the pur- 
pose of enabling a continuous strip or band of metal 
to be passed backwards and forwards between the 
rolls, ann thus operated upon at several points at the 
same time, and for other purposes; also the com- 
bination of the guide roller, and adjustable guide, 
and curved guide box, with one or more pains of 
rolls. 


Your second 


J. J., Juntor,—Received, but forestalled by another oon- 
GLovogsTeR Exaing Dgiver.—Mr.N P. Burghs work is 
sound and practical, and will be of great use to you. 


Ina previous number we in- 
formed you that articles had already appeared og the 


Joun Harrers —The matter is so very simple that you 
had better ask the advice of some experienced journey- 


man. 
J. O. 8.—Marxagt Prices. In making fresh arrangements 
for the new year, we will bear your suggestion in mind, 


AN ASPIRANT —A sound education fol.owed by close study 
Above all a real 
E. FanxWOETI. - Received, but previously answered by 
T. K,.—Some instructions have been published in eur first 


The stains and directions are sold by most re- 
spectable oil and colour dealers. See Post-office London 


HEXAT Nortox.—You can purchase one complete for half 
the price the wheels will cost you. Try the Horological 
Journal, 61, St, John's-square. We really cannot spare 


Inquinina GEORGE, —If your lamp is properly fixed, you 


skill as a draughtsman, and study and practice while 
young, in an office where plenty of business is trans- 


t A Subscriber” is nosignature—we have them 


into which air is forced or drawn through one or 


Sati Ur k 
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OUR CHRISTMAS NUMBER. 

Ix announcing his intention to publish an enlarged 
Edition of Tur Exauish Mecuantic as a Christ- 
mas Number, without any increase in price, 
the Proprietor respectfully submits that he there- 
by affords the many thousands of readers and 
numerous contributors, an opportunity of each 
contributing a something as a Christmas Trest 
for his fellows—some little trick of trade” (in 
the good and true sense of the word); some 

improvement in tools, anything, in fact, which 
may be of value to brother workmen, and will 
assist in the promotion of feelings of kindliness 
and good fellowship, which the season is 80 
eminently calculated to call forth. The Editor 
will not fail on his part, and will be glad to 
find a hearty response to this challenge to de 
mutual good. 


The English Mlechanic. 
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THE “ MECHANICS’ EXCHANGE.” 


employers, and amateurs may congregate and ex- 
haag opinions on matters, bat what may in ari 


to comply with; sketches and letters have been sent 
to us to forwarded to contributors, and this we 
have willingly done and continue to do, emg 
how boneficial such an exchange is in general, 
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in bling down ties in opinions and fur, THE ENGLISH MECHANIC.—HIB RISE 
bishing up those which were rinking into remains AND PROGRESS.* 


for want of proper expression. In no single thin : v 
has this proven of more benefit than in eoanection (Continued from page 113.) 
with the lathe; and this has been well evidenced | If I rightly understand these societies, they are 
to us in many a letter of thanks. That this | in the highest degree calculated te elevate and to 
system should be extended appears a generally felt render more efficient the class for whose benefit they 
wish on the part of our snbecribers; and, therefore, | came intobeing. Studiously marking out foravoidance 
we propose to open for their benefit an Exchange.” the dangerous rocks and quicksands of trade politics, ready 
Respecting the lathe, we advise an interchange of | the framers of our rules, e honoured founders of this | obtaining the raw materials, than to endure the 
sketches, impressions on rice paper, or better than | Association, drew up a code of laws which must, | delays and vexations to which they were in 
all, stereo-photographs of specimens in turnery. In | if strictly adhered to, save our barque from ship- | corporate and privileged towns. This produced a 
nearly all the works on this subject, the plates are, | wreck; and strictly has it been hitherto, and will it | new demand fn the country—internal navigation 
with few exceptions, confined to plain surface orna- | be in the future adhered to, I am certain. This As- | and better roads. To make communications from 
menting, while such subjects as, say necessaries for | sociation, I need scarcely tell my present hearers, papel to factory, and from warehouses to 
ladies’ work-tables, paper weights, ring and watch- | does not consist of a band of scientific “ Fenians,” | as well as to carry raw materials to manufactories, 
stands, bouquet- holders, trays, cups, vases, counters, | meeting in secret conclave, and meditating the ruin | became absolutely necessary. Hence arose works 
chesemen, &c., or composite works of a more elabo- | of their rulers—the Master Engincers of Great | not of pompous and useless magnificence, but of 
rate nature of architectural design, capable of being | Britain; but rather is it a gathering of workers in Pease atlit . Our seaports were previously as 
finished on the lathe, with or without revolving | the fields of wisdom endeavouring to glean facts | nature had left them, despite the construction, in 
cutters, are not at all represented.” This is the which shall make them better men and better agents | some instances, of jetties and piers of defence. All 
opinion of many who consider themselves enthusiasts, | of theiremployers. It is 5 us that any | these things and many more of a relative character. 
but whom we consider simply sensible amateurs. members of the last-named class should have ever | tended to the natural creation of the civil engineer; 
Again, in electricity and its reduction to a workable | entertained an opposite opinion of our meetings and | the mechanical engineer being his undoubted pro- 
motive power there are many ideas afloat among our of our proceedings. The mistake into which they | genitor. 
readers—exchanges could be made of tracings here. | fell, nevertheless, was perhaps a natural one; it | From the earliest notices of the new profession, it 
In various labour-saving appliances connected with | has passed away, and itis not for me now to call | appears that its followers entertained that jealously 
aud a from all descriptions of lathes; much | up its ghost. mployers have attended our gather- each other which is even new to come amongst 
could be done in casting, soldering, bronzing, tin- | ings, have partaken of our festivities, and have com- | the cultivators of what are known as the liberal 
ning, pattern-cutting, templates in general, aye and aa us u our wing numerical and | arts. They met in the avenues of the two Houscs 
ten thousand other gs, for there are alee cial stren In latter respect, too, they | of Parliament, and in the committee-rooms, and 
extant which reduced to tracing paper, exchanged, have materially assisted us. lf, unhappily, differ- | each maintained the advantages of his own plans 
and recorded, will cause others to think and ponder | ences have during the current year arisen with pertinacity, and occasionally, it is said, with 
upon, and, perhaps to mature; and thus the rough | to the dispensation of a certain portion of our funds, | pugnacity. By this time Smeaton had ap 
notion of an inventive mind benefits the community | those eee miy longer t least, Hey do | upon the scene, and was playing an important 
at not actively exist; and in a latent form, so far as in the drama of civil eering. 
Oneadvantage of our scheme is this: A person turns 8 1 5 bas 


we are concerned, at least, they havedied out. We to that kabl 
off one pattern at the lathe, he desires others, with | regret that they ever manifested themselves, and are temarkabla man, Whose- career 


anxious only to maintain peaceful and pleasant rela- 
tions with one and all the employers of engineering 
labour in the United Kingdom. 

It has been my warmly-cherished desire from the 
moment when your unanimously accorded suffrages 
first placed me in this chair, down to this hour, to 
obtain for this Society the good opinion and the co- 
operation of master engineers. I believed, at first, 
that the clouds of misconception through which 
the Society was seen by the employers, and which 

ave them a distorted notion of our doings, might be 

ispelled, and dispelled, 1 am thankful to say, they 
have been. This Association, of which I am proud to 
be a member, stands now before the general engineer- 
ing community in its true light, and I believe is esti- 
mated at something like its real value. It is understood 
to mean a community of men of similar occupations, 
similar habits, and similar ideas, associated together 
in friendly union, for mutual improvement and ma- 
terial good—and that is precisely what it is. 

It has been said, that the foreman engineer gra- 

duates in the workshop—our meetings enable him to 
continue his studies, and to keep pace withthe rapid 
mechanical and scientific advancement ef the time. 
True, the Association has notattained to the dignified 
position occupied by the Institution of Civil Engi- 
neers, or by that occupied by the Mechanical Engi- 
neers, but it is following worthily in their wake, and 
I fer one do not despair of ite snap Pg pe- 
haps not in my own day—to som g like their 
eminence and usefulness. It has been urged, 
tauntingly, against the members of this institution, 
that they assemble in a tavern; but the fact is, that 
their limited funds will not as yet allow of their doing 
otherwise. There is no doubt that the great ma- 
jority, if not all the members of the London Associa- 
tion of Foremen Engineers, would gladly meet in a 
hall, which they could call their own; but the very 
practical question next arises—where is the money 
to come from for providing it? The Association is 
on its legs, and it is re but it cannot rug, it 
needs more steam to accomplish that performance ! 
We are far from 5 hope, that that 
„ steam will one day be generated, either from the 
action of internal fire, or the application of external 
fuel. Like Shakespeare's lean apothecary, we must 
plead in extenuation of our shortcomings, that our 
poverty and not our will conduces to their perpe- 
tuation. 
Besides, there are illustrious precedents to 
which we may refer in justification of our present 
place of meeting. The Institution of Civil Engi- 
neers may be said to have been born in a tavern— 
the Crown and Anchor,” in the Strand, and at 
the Freemasons’ Tavern it was for many years 
nursed and fed. 

Before the year 1760, the title of Civil Engineer 
was almost unknown in‘this country. In nearly all 


other nations of Europe, Civil Engineering was, at 
the date named, a profession 5 or inaticuted 
by their Governments. The extension of manu- 
facturing and mechanical industry at home about that 
od, and which state of things was so admirably 
escribed by Mr. Robertson last month, really called 
into existence the English civil engineer. It was 
seen that it would be better for establishments tc 
be placed in new situations, adapted to the 


fully recorded by the indefatigable, but some- 
what romantic pen of Mr. Smiles, that such a state 
of the profession, then crude and in its mang, was 
highly improper, and that it would be well if some 
some sort of meeting or an occasional soiree were to 
be held, where they might shake hands together, 
and become personally known to each other. Who 
the gentleman was that made this excellent su 
tion is not known, but he waz certainly the indi 
originator of the Institution of Civil Engineers. Mr. 
Smeaton at once comprehended the propriety of such 
meetings, and the first one took place in 1771. 
During the succeeding twenty years the new Asso- 
ciation made little „for at the end of that 
period it num y sixty-five members, not 
more thau fifteen of whom were real engineers, em- 
ployed in public works of any magnitude; the 
others were amatenrs, or ingenious and inquirin 
workmen, and artificers. In 1792, the Society o 
Civil Engineers, as it was then termed, ceased to 
exist pro tem. ; in fact, it was dissolved by mutual 
consent of the principal members. The untoward 
conduct of one gentleman to Mr. Smeaton was the 
cause of this disunion. 

In April, 1793, the society was reo ed. Mr. 
Smeaton, who had consented to rejoin it, having, 
however, died in October of the year preceding, the 
title was retained, end henceforth the members met 
on every alternate Friday, at the Crown and Anchor 
Tavern, during the Sessions of Parliament. One of 
their earliest labours was the publication of the re- 
ports of Mr. Smeaton. It does not ap that the 
prina piss of tho society could ensure its permanent 
stability, for those reports form the only record of its 
transactions, and it merged into a club called the 
‘ Bmeatonian Soci of Civil Engineers,” and 
which, for a consid le period, held its meetings at 
the Freemason's Tavern. Its rules were very exclu- 
sive, and the result was the formation, by some of 
the young engineers of the day, of an offahoot insti- 
tution, avowedly for the purpose of mutual improve- 
ment, and this formed eventually the necleus—the 

rm of the present Institution of Civil Engineers. 
The first six gentlemen who associated were Messrs. 
William Maudslay, H. K. Palmer, Joshua Field, 
James Jones, Charles Collinge, and William Ash- 
will. Their first meeting, also at a tavern, was held 
on the 2nd Jan 1817, an dthe meetings were con- 
tinued until the 3rd of January, 1820, when Mr. 
Telford, then in the height of his fame, was requested 
to join the rani h o did so, and on the 21st of 
March following he was installed as President. Its 
subsequent removal to Great George-street, and the 
valuable services it has rendered and is still rendering 


rough notes of the how to doit; he sends us half-a- 
dozen, each signed with his name and addrese, and 
stampe, and says what he would like in exchange; 
in turn, we insert a notice to this effect :— 

“&xerce : Product of geometric chuck combined with rose 
engine. In exchange for do. oval chuck wich do.“ 
Or whatever the thing may be. The notice will 
produce its answers, which will be forwarded at 
once to their destination. And so on with 155 
thing else. And thus it will happen that, in the 
case of the workers at the lathe, each may in time 
become possessed of an excellent collection of ex- 
amples and notes, making up a volume of reference, 
the value of which to them it will be impossible to 

estimate. 

We are ready to take this in hand at once, and 
we have little fear of the result. 

Furthermore, no doubt many a thing will come to 
hand which exchange men” would like to see 
printed in THe Mecsanic for the use of our 
thousands of readers—for the success of our little 
venture is most marked; — publicity will be given to 
all such as may prove of real interest to the class 
for which it is designed. 

Much of the matter and illustrations already 
volunteered by contributors has proven of great 
value to the readers in general; in fact, hun 
of them have informed us that one or two things, 
instancing them, have proved, to them, worth fifty 
years’ subscription to the journal. We do not doubt 
it, or that what they in return have forwarded for 
publication or exchange has been found of equal value 
to those concerned. 

We leave the exchange” matter entirely in the 
hands of our readers; it is for them to determine 
whether it shall be carried to a successful issue or 
no. If they take our advice, they will immediately 
set to work, and, in addition, not forget, in the fast 
approaching festive season, to wish success to THE 

NGLISH MECHANICS’ EXCHANGE. 


CLAY BINDERS IN SOLDERING. 


Sır Joun Rosrnson says that the Asiatic gold- 
emiths seldom use binding wire for light work, 
they have always beside them a little dish of a 
tem mixture of clay and sand or powdered 
brick, with little portions of which they form connec- 
tions and supports for the pieces they mean to solder 
together. us, if two tubes have to be joined in 
the form of the letter T (inverted whilst being 
soldered), they first warm the lower piece, and then 
dab on a little at atime of the mortar (leaving the 
joint clean) until the inclined props of the clay run 
high enough nearly to teach the upright piece, 
which being warmed and set in its place, the con- 
nection is completed by a further addition of the 
mortar, which, when heated over charcoal, becomes 
quite firm, and supports the pieces whilst the solder 


is running, even in works of pretty considerable 
size. 


resent. It may be stated, however, that, with all 
ta advantages, the Institution of Civil Engi 
did not possess, until very recently, that necessary 
adjunct—a Benevolent Fund, for the relief and solace 
of its decayed and unfortunate members. It is not 


> A paper read by Mr. Joseph Newton before the London 
1 0 of Foremen Engineers, November 4th, 1865, 
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long, indeed, since a gentleman connected with the 
institution, who had rendered much service in bis 
day to engineering science, and whe came distinctly 
under the category ‘‘ unfortunate,” applied to the 
members of this Assoeiation for relief and did not 
apply in vain. The founders of this society had not 

ooked the possibility of some of its owm asso- 
e stern battle of life, and, 
provided against such 
contingencies. In my own mind I feel convinced 
that the case to which I allude was the proximate, if 
not the immediate, cause of the establishment of a 
Benevolent Fund in connection with the Institute of 
Civil Engineers—a fund which, had it existed, as it 
shonld have done, from the first, would have saved 
many of its members from humiliation and suffering, 


over 
ciates being worsted in 
80 far as it was possible, they 


and itself from reproach. 
(To be continued.) 


LETTERS TO THE EDITOR. 


{We do not hold onrselves responsible for the opinions of 


. our correspondents. } 


SILVERING MIRRORS. 


Sir,—Im an article entitled Silvering Mirrors, which ap- 
peared in your valuable. journal some weeks since, you 
stated that the ‘reducing agents used by manufacturers 
were kept secret by them. From several scientific works I 
have gathered the following receipts, which will, I hope, 


serve to show the sort of articles employed. 


Saccharic acid is added to nitrate of silver, and then 
ammonia to the resulting solution—a white powder falls ; 
this is pat on the glass to be silvered, and the whole is 
gently warmed ; a smooth coating of metallic silver is thus 
given to the glass. Saccharic acid may be prepared on a 
small scale in the following manner :—One pat of sugar, 
two of nitric acid, and ten of water are heated togetber. 
added to neutralize, and the mixture 
Sugar of lead is then added, the powder 
which precipitates is washed well in water, and exposed to 
a stream of sulphuretted hydrogen gas, Black sulphide of 


Chalk is afterwards 
is filtered. 


lead precipitates, and a olution of saccharic acid re 


mains this mayſbe concentrated and added*to the nitrate. 
as now practised successfully in Paris, 
is the following, viz. :—* 600 grains of neutral nitrate of 
silver are dissolved in double their weight of water. To 
this are added the fo! owing five solutions : No. 1, 75 grains 
water, 10 of 
carbonate of ammonia, and 10 of ammonia (of Sp. Gr. 0°98), 
No. 3. 
1,80@ grains alcohol (Sp. Gr. 3:85). The mixture is then 
ut aside to settle. The clear liquid is then poured off, and 

o. 4 is added; it isa mixture of equal parts of alcohol 
(same strength) and oil of cassia. This is added in the 
proportion of one part of the essence of cassia to 16 parts 
of the silver solation. The mixture is now agitated, and 
left to settle for several hours; after which, it is filtered. 


Drayton's process, 


of a liquor composed of 26 parts of distilled 


No, 2, 30 grains ammonia same strength as last, 


Just before pouring it upon the glass, to be silvered, No 


5 liquor is added ; this is essence of cloves composed of 
one part oil of cloves and three of alcohol, same strength ss 
before. This liquor must be in the proportion of 1-78th of 
the bulk of silver solution. The glass, which hea been 
thoroughly cleaned, is covered with the silvering solution, 
and warmed to about 100° Fah., and it is kept at that tem- 
perature for two or three hours; the liquid is then de- 
canted, and may be Sake for silvering other glasses. 

e glass is washed, dried, and 


The deposit of silver on t 
varniched.“ 
As oil of cassia and cloves 


but the deposit occurs more slowly. 


Petit Jean has suggested a very good method of silvering 
glass. He employs a solution of tartrate of silver in am. 
monia, [ty using a solution of citrate of gold in ammonia, 
it is easy to gild glasses, and glass may also be platinized 


by employing sodio tartrate of platinum. 
Vincknt C. Davis. 


SAFETY VALVE, 


Sir,—In my last communication to you, under the heading 
“ Multum in Parvo,” I drew attention to the incorrectness 
of a solution given by G. B. to a question relative to the 


safety valve, and I am sorry to find that a J. S., in attem 


ing to cerrect the former correspondent has fallen into the 
same error, and made it infinitely worse by sia Als 


where only additive quant.ties should be introduced. This 
latter error may be due to ty ography, but the omission of 
considering the safety valve lever as one of the third order, 
and treating it accordingly, cannot be traced to the same 
source, and is, theiefore, a bona side error on the part of 
both writers. 
It you will favour me by reproducing the sketch eent 
by J. 8., he will find that his formula should originate 
(a xb) e a x0 f 
from — a and nol——, and the effect of the weight of 


lever and valve are additive quantities, and not multipliers 
in the formule. The weight of valve, as compared with 
the area under high pressure, is so emall that epgineers 
generally do not take it into consideration; but the effect 
of the lever is a matter of some im rtance, and J 8. bas 
not shown your readers bow itis to de estimated, although 
that is really the only difficulty connected with the safety 
valve lever, and hence deserves a fair consideration. 

In such a lever baving first ascertained its height. it is 
necessary to find ite centre of gravity, whieh can readily be 
done by balancing it on achisel point fastened in a vice. 
The distance from the fulcrum of this centre being formed, 
the lever must be considered as one without weight in 


are expensive, instead of 
them. am alcoholic solution of grape sugar may be employed, 


itself, but baving a weight equal to its own hu 


keep the valve down. I may add that one reason why the 


weight of valve is rarely, if ever, taken into consideration 
is this: — 1 be ferm of the seating being conical, from the 
moment the vaive is firet raised, the steam is operating 
upon a greater surface, nd. consequently, it requires less 
1 to muirtain the valve in its lifted position than it 

id to raise it, nd hence the safety valve never truly indi- 
cates the exact pressure in the boiler when an engine is 


blowing off. 


In conclusion, both G. ., and J. S., have gone mer 
an 

wh ch, I regret to say, me leisure is too limited to deal 
with; but it is one worthy of a prcminent position in your 
columns, being both interesting and useful, and I hope to 
eee a Correct solution yet from the pen of some of your 
talented correspondents who may have the time and ability 


from the or'vipal duertion, they set out to solve, 


to deal with it. Wa. Tonuzs. 


Sir,—T don’t often presume to interfere with scientific or 
other explanatio: s kind), given tm answer to the queries of 
a correspondent, but in yo: r last number, Mr. E. Gregorio's 
dissertation upon the a tion of our chief luminary as a 
volunteer flre engine is a trifle too far removed from the 


line of fact ard truth to pass unchallenged, 


Firstly. The Imperial Magazine of 39 years back is not a 


very reliable autbority on questions of theoretical science, 
I beg to submit, 


In the next place, atmospheric air being a simple mix- 
ture and not acomlin tion it can never beeome decom- 
posed ty passing through fire or anything else; and the 
rays of the sun h: ve not any tendency to draw off oxygen 


from either air, or the constituents of a coal fire. Further, 


if a parlour fire (or any other) be long left without atten- 
dance— is not open to a strong current of air, and is not 
well supplied with comt ustibles—my personal experience is, 
and I think I shal) Lere be borne ont by some few thousands 
cf your reader, that the fire inevitably goes out, what- 
ever meteorological phenomena way be occurring at the 
time, for the precise reason that a man dies when starved 


and suffocated there being nothing to keep him alive. 


Th: oretica ly, the action cf a very powerful summer sun 
upon a fire isto slightly diminish the draught by laising 
the temperature of the air-current before it reaches the 
fire; but practically, this action is so extremely infinitesi- 
mal as to be quite froppreciable, When a fire is exposed to 
stiong sunshine, its apparent brilliancy is lessened con- 


siderably (just as a gas flume is often invisible in daylight), 
and it may appear to be almost out, although in a slight 


us believe 


Mr. J. S. Thompson ir not more happy in his attempt to 
count for a phenomenon which never occurs except as an 


old woman’s story. White light is perfectly imponderable, 


and, consequeatly, can be neither a conductor or a non- 
conductor of heat, while the effect of a blanket enveloping 
a person whose garments are cn fire is not due to its non- 
conduucting properties (which, oæteris paribus, wouid 


rather as+ist the Gre than otherwise, acting like flre-brick 


or boiler-felt), but sim; ly to the fact of its cutting off the 


supply of air more or less perfectly. 
Referring to the su! ject of electrical condensers (Messrs. 


P. Stodhard and B. Furze), alternate sheets of new tinfoil 
er gold leaf, and of that very thin gutta-percha known as 
satin orstrained sheet, will be found to answer the purpose 


indicated. 


Under the head of a Vehicle for Colour. I find a recipe 
given similar to that I originated and published some ten 
ars : go in The Builder, wth the title of “The Exeboracic 


aint.“ M ITrwokrRH E. Scorr, F. C. S. 
Analytical Laboratory, Westbourne Park, Bays water, 
Lendon, W., Nov. 26, 1865, 


MAGNESIUM. 
Sir,—In your general notes you say that 
little tendency to oxidize in the atmosphere. [left asmall 
piece of the wire exposed toa very 
some time, and it lecame very much corroded, 


much cheaper than either. But, supposing that magne- 
sium was used, its light-giving property is so well known, 


that I should not v onder if seme miscreants were to apply a 
light purposely. Then the continuity of the line would be 


destroyed. JaMES P, BLACKMORE. 


Sir,— Your compositor has made me write dreadful non- 
sense In the 3lst and 32nd lives of my letter, in No. 36 
of Tus ENCLIsH Mecuanic, I appear to recommend Mag- 
nifier to buy a reconnoi erer telescope of Salmon and Co., 
Princess street, Edinburgh, {+10 ICs.! sent free.) This 
should be Salom and Co. Princes-street, Edinburgh, (10 
shillings and 10 pence, sent free) I should scarcely 
Stultify myse'f by recommending a ten guinea telescope to 
a man who wanted to obtain one for twelve and sixpence, 

A FELLOW or THE ROYAL ASTRONOMICAL SocixrrY, 


OUE SUBSCRIBERS’ NOTES AND QUERIES. 


Sccxp GLtg.—Can any of your readers inform me ofa 
cement or glue which will not be affected by water or 
naptba f— WI LiaM Jackson. 

ir,—Can any of your readers give me information re- 
epecting square thresd screw cutting, more particularly as 


to existing patents relating to it ?—Isvent0B, 


on at the 
centre of gravity, and its effect found in accordance with 
de rules for levers of be third order previously given, and in 
forming an equation, this, wl. ioh is constant, must be added 
to the fict of the weight or tension of spring used to 


y 
darkened room it would seem to burn vigorously ; but the 
sun has realy noetiect whatever in extinguishing a fire 
any more than the interposition of a poker above the 
prate has the faculty of drawing itup, as some would have 


magnesium has 


p atmosphere for 
‘J he elec- 
tric conductivity of ma, nesium js 26, iron 20, and copper 
100. Now, copper is much cheaper than magnesium ever 
can be. Iron, thugh not quite so good a conductor, is 
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Sir.—Can any of your readers tell me bew to make a 
black for blacking cold iron, that will dry quiel ly; also 
how to make a black and green paint or varnish for metals 
that dries in about ten minutes ?— Warrer Wirson. 

THE PLansts —Willa Fellow of the Royal Astronomica! 
Society inform me why the planets describe ellipses !—C, 
T. WHITMELL, 

JAPANMIXNG.— Will any reader tell me how to japan tin 
trunks ?-—-B, Hickman 

FrsIxd GLass.— Can apy of your readers inform me of 
any kind of flux for fusing glass at a low temperature, and 
which will afterwards bear a heat of 800° or 700 Fabr? I 
believe the German glass-blowers use something of the 
kind in soldering their chemical apperatus, dc.—K F. G. 

BaROMBTER.—Can any of your readers tell me the best 
way to proceed in boiling the mercury in a barcmeterto expel 
air? The tube is ]-5th of an inch bore and ¢ an inch ex 
ternal diameter, and I am afraid of cracking it in the opera- 
tion ; also, where to obtain ivory for the scale and vernier. 
I want it in the rough as I can polish and divide it myself: 
—BrEAK Down. 

A Curar Gas Apparatvs.—Perkaps some of your 
numerous readers could inform me how to construct a 
cheap and simple apparatus for making oll or coal gas, such 
as would supply a working man’s cottage of two rooms ard 
kitchen, with certain safety from bodily injury! Any one 
giving full dimensions of retorta, purifier, gas- bolders, and 
ail other other additiozal connections in as brief a manner 
as possible it will be thankfully accepted.—Am Eoonomic 
CirIzkx, Glargow. 

IX DIA-RTEBR.— Can you or any of your readers inform 
me, first, of a cheap and easy method of vulcanizing small 
articles made of pure sheet rubber, that they may resist 
cold, and not be much affected by acids? ; 

2. Is the vulcanite or dental rubber used by dentists 
plastic or hard, when supplied from the manufacturers ? 

3. lf plastic, how vulcanised after moulding to prevent 
getting out of shape? If hard, how softened sufficiently 
or moulding ?—GUILLaUME, 

ToRNING.—(Can you or any of your readers inform me 
how the thread is cut in end grain mahogany, such as drawer 
knobs, &c., and a plan of tap ?—G. D. J. Y. , 

Tin Currixes.— Can any of your numerous contributors 
inform me the way to extract the tin from the cuttings of 
sheet tin? J want to save the tin and iron as well.— W. 
AUsTIN. l 

SIDE Rourz.—Can Mr. Tonkes inform me of apy rule 
whereby Ican bring a decimal into a fraction on the slide- 
rule at one setting of the slide ?—C. B. M. &. 

ELECIRICITY.— Will Mr. Tonkes or any of your resders 
kindly inform me how toconstruct an ebonite plate for an 
electrical machine. or where I can purchase one, and the 
price of one about one foot in diameter? also, what kind 
of cushion for the rubber is required to excite the plate 
with ?—Taxo. 

Maener.—I tender my sincere thanks to Vr. Tonke 
for his promptness in replying to my queries. He would 
still more ot lige me by telling me the number and length 
of wire coiled on the temporary magnet in mag neto- electric 
machines? — J. C. Wica. 

Browzina.—! have a tronzed coffee pot which has been 
cleaned with sand, and is now no better looking than one 
made in tin. Will any one ki dly tell me how to re- 
bronze it, so as to get the proper warm chocolate tint!— 
CHANG. 

TURNING AND FLECROTYPING.—Can you or any of your 
correspondents inform me of any work ihat treats of the 
geometrical chuck and medallion turning ? and is there any 
mode of electrotyping on gutta-percha—I mean a deposit of 
iron ?—SUSANKA. 

I will take the liberty of asking your correspondent, Mr. 
Tonkes, one question :—How can I coupie four cells of 
Bunsen’s pile for quantity? By coupling one zinc with the 
next carbon, I can get a current of considerable intensity. 
but I haye hitherto failed in all my trials to couple for 
quantity.— ViIixc Ir CS DAVIS Ig 


TH ANR. 3 oii I 
fir,—Will yon kindly int ert my thanks r. Furze. 
Have obtained Mr. Cuiley’s work through my bookseller 


found it an exceedingly good one. 
and have foun Bly 8 E. McG. 


Sir,—If Archimedes will communicate with me, I shal: 
be happy to give inforn.aticn on the machine in question. 
16, Market-iane, Ipswich. GEORGE H. MITH, 


OXIDATION. 

Sir, —In answer to Sparrow Hawk, in No. 33, I beg to 
inform him that one part fat“ oil varnish, five parte 
highly rectified spirit ot turpentine, is the best thing - 
have ever tried for preventing oxidation on bright surfaced 
steel. CINA, 

OHEMIST’S FOLDING MACHINE. 

Sir,—In answer to Archimedes, I beg to inform him 
that I do not know that the chemists’ folding machire has 
been the subject of a patent, but think it would be to his 
benefit to send his address to Mr. J. Dickinson, South 
street, Stockton, L. F. R. 


GAS. , 

Rir, — Dr. McCann will best economise bis gas by taking 
off the elbow, and putting some coarse wool in and pushing 
it as near the burner as he can, and just tight enough to pre- 
vent the gas from flickering when it is full on at the main; 
this will require readjusting once or twice perhaps. _ 

Then turn the gas down at the main, so that there is no 
more supply than the actual consumption; the result will 
be a steady light with a great saving of gas. I have bad all 
my burners xo treated for the laft 10 years. 

My best thanks to Mr. Merritt, and others of your corre- 
spondents. D. Da vs. 


DecemBrr 8. 1865.] 


Sir, —I am surprised at the letter of Mr. Jackson, where- 
in he states that his nt renders my invention invalid. 
He seems to imply t they are one and the same thing’ 
I do not thoroughly understand the particulars of his 
boilers, bat I think that if they were compared, they would 
be totally differant, although they both ombrace the same 
principle, viz :—the generation of steam by gas heat. 

A. H. SADLER. 

4, Richmond-place, Richmond-road, Dalston. N. E. 


MAGNET. 

Sir, —Io answer to your correspondent, J. C. Wigg. A 
permanent magnet is made of hardened steel, and made 
magnetic by being rubbed with a powerful magnet or a 
loadstone. An electro-magnet is made of soft iron, round 
which is @ coil of insulated wire, the ends of which are 
connected with the two ends of a battery. 

R. W. Wits, 


DANTEL’S BATTERY, 
Sir,—Alfred Crofts will find full instructions to construct 
a Daniel's battery in Dr. Lardner’s electric telegraph, page 
126. Walton and Maherty, Gower-street, London, Price 
ls dd. Ishould be very happy to lend him my book. if 
he is within call, or send his address, D. Davies. 


TELESCOPE, 

Sir,—I hope you will give me space to answer, as well 
asl am able, the query of your correspondent, Magnifier, 
and that he will excuse my doing so, as his question is 
add to a particular person. 

An astronomical telescope requires only two lenses ; an 
object and an eye glass; both convex, and the object 
looked at will be reversed, but if the eye glass be concave, 
it will be erect. Fix the object glass at the end of a tube, 
say of tin, and the image of the object at which it is 
pointed will be reflected within the tube at its focus. Now 

lace the eye glass exactly at its focal distance from this 

or distant from the object glass the length of. both, 
and the telescope is comple e. Suppose the object glass to 
be 38in. focus, and the eye glass lin; they must be plac-d 
Jin. apart, and will magnify 36 times. Of c urse, in two 
tubes, the object glass in a large one, and the eye glass in 
a small one, to slide in and out, so as to adjust the focus to 
the vision of the observer, 

A terrestrial telescope requires two additional glasses. To 
correct the inversion of the image, place the object glass at 
the eod of a tube as before; if 36in. focus, at 37in. distance; 
fixa lin. glass at Zis from this, another lin glass now at 
the focal distance from this, an erect image is forward, 
which is to de magnified by a fourth glass of lin. at a dis- 
tance of An. from the last. To find the focal distance of a 
convex lens, hold it up to the sun against any object 
until the sun’s image is clear and distinct; the distance be · 
tween the glass and the sun's image is the focus. The 
flatter the glass the longer the focus. Of course, the 
more globular the reverse. To find the magnifying power 
of atelescope, divide tho focus of the object gla-s with that 
of the eye-glass, and the qaotient is its magnifying power. 

A, Pearce, 


Sir,-In reply to D. D. D., in No. 36, referring to coupling 
motive power 

If he would say what pressure is got on pistons at com- 
mencement of stroke, and where cut off, with diameters of 
cylinders, length ofstroke, number of revolutions of crank 
shaft per minute; also, diam ters of oscillating cylinders, 
Jength of stroke, and pressure expected to work at. If 
these particulars are furnished, he may probably hear 
something more abont it. ° A. STOKES. 


ELECTRO MAGNETISM. 

Sir—In No. 33 of THe Esxaiisa Mecwanic is a letter 
signed J. Tawse, suggesting the practicability of propelling 
vessels by electro magnetism by means of sheets of metal 
covering the sides of the vessel acted upon by the salt 
water, thus converted into a battery. I do not know 
if Mr. Tawse is aware of his suggestions being put to 
practical experiment about a month agoin the harhour of 
ae and, to a certain extent, with a very satisfactory 
result. : 

Ifthe suggestion applies to practicability without 
expense caused by the destruction ef the metals, I think 
from what I saw that it is quite possible The experiment 
I witnessed was tried with a small rowing boat, which was 
propelled by a screw at about the same rate as with an 
oar; and, as I thought, very cleverly aad with much pro- 
mise. If by increasing the number of plates. we can in- 
crease the power to any extent, I think it quite practicable, 
and every way worthy the attention of those who have the 
means and disposition to follow it up to a successful result, 

R. W. WIILIS. 


to 


; QUADBANT. 
Sir, —J. M. B. may mark slot links on paper in the fol- 
owing way :— 
Draw an end view ofthe crank avd eccentrics on card : 


upon your draw a centre line, supposing itto be 
the centre ide spindle and crank shaft, draw another 
line crossing at right angles, near one end of your paper; 


pass a pin hthe centre of the cardboard crank shaft, 
and fix ittothe point where the two lines cross, so that 
you can place it in any position. The four lines will guide in 
placing the crank, with the distance between the centre of 
eee ae 1 the centre of 3 in the 
ink, in a your compaeses, position 
of both ends of the link can pe fonna ID a37 pari of the 
shaft’s revolution, with the distance you have for a radius 
describe an arc from each end of the link, and then with 
from point of intersection, describe 


the 
link. 
A valve moves when is middled, bec du a 
rt of each stroke beh fodi are path rpc 
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For this reason the middle of a quadrant always moves 
backward and forward, 

Know, then, Inquiring Jamie, that the radius ef a quad- 
rant is the distance from it to the centre of formation of 
the sheave; or, if it be one which does not lift, but has 
the die lifted in it, the length of the connecting link be- 
betwoen the die and slide spindle is the radius. ee 


THE LINK MOTION. 

Sir—In reply to J. M. S., the steam will blow off at 
69 pounds pressure per square inch, and the weight must 
be pluced 8 inches from the falcram to correspond to a 
pressure of 60 pounds per square inch. 

With reference to the link motion, the travel of the 
valve when the link is in mid-position is due to the eccen- 
tric rods being necessarily crossed and recrossed during each 
revolution of the engine; what is due to this cause varies from 
3“ to 3“, more or lesa, according tothe throw ofthe eccentrics 
In that form of link motion with the rods connected in a 
line with the valve spindle, it does not affect the valve at 
all (unless the steam is being worked expansively, when, 
of eourre, the link is nearer its mid-position), because the 
vibration ofthe link destroys the effect ‘this motion would 
otherwise produce. But, in the link motion with the rods 
connected at the ends of the link, care must be taken in 
setting the valve to see that the rods are crossed on the 
crank when the link is connected direct to the valve 
spindle, and vice versa when connected to a gab lever. If 
thie is not properly attended to, the valve wiil have lead 
on the oneside, and Jap on the other; but ifthe rods are 
crossed, ag showa above, instead of the lead being 
destroyed (when working expansively), more lead is given 
the nearer the link as ier acy the mid position. 

To see this more clearly, let us, for example, take an 
engine with neither lap nor lead on the Valve, tho link 
fitted direct to the valve spindle. Now place it in its 
mid-position, the engine on the bottom centre, and the 
eccentric rods open on the crank. Now, the valve having 
no lap, the least motion that is imparted to it either way 
will open the ports; then, if we turn the engine on the 
top centre, the eccentrics will be reversed, and the rods, 
consequently, will be virtually shortened, the amount due 
to the crossing of the rods. 

I might have gone further into this interesting subject, 
and shown by diagrams the position of the valve at ditler- 
ent parts of the stroke; but, if J. M. S. will construct a 
model of the link motion and valve, he will understaud it 
far better then I can show him on paper. 

A Common 3“ places the eccentrics on true enough, 
only it is more true and scientific to draw a lino parallel to 
the centre line at a distance equal to the lap + lead. 
instead of setting it off with a pair of compasses, for, by 
that means you get the proper angle, when, according to 
his method, the angle would be too acute. 

M. J. WABATLEY. 


A CHEAP TELESCOPE, 

Sir,—I remit you for insertion in Notes and Queries of 
Tau ExdLIsH MRCOHAN IC, the following suggestions to 
Athelstane. Magnifier, and others, for the construction of 
a cheap telescope fr observing heavenly bodies. Procure 
from an optician a 35 inch object glass (that is, a convex 
glass which produces a focus of the sun's rays at the dis- 
tance of 36 inches), anda! inch eye glass (that is a con- 
vex gloss, producing a focus at Linch) ; employ a tin plate 
worker to make two tin tubes, without lapjoints. one 30 
inches long, and about one and a quarter inch diameter 
inside the other, twelve inches long, and its diameter such 
that it will jast slide comfortabiy inside the larger. The 
inside of these tubes should be first painted or otherwise 
lined with a dull black. At the end of the larger tube an 
ingenious workman will have no difficulty in securing the 
object glass, so that not more thao an inch diameter of it 
shall be exposed, and at the end of the smaller tube the 
eye-glass must be fired. When the open end of One tube 
is inserted in the open end of the other, so that the two 
glasses shall be about 37 inches apart a telescope will be 
present which will magnify the diameter of objects 36 
times, or, in other words, will maze neavealy objects ap- 

36 times nearer. With such a telescope, the satellites 
of Jupiter, the crescent of Venus, and the inequalities of 
the surface of the moon may be ‘listinguished. Galileo's 
telescope, with which he made the first discoveries in the 
heavens, did not magnify more. I need scarcely add 
that with this instrument all o jects will appear inverted ; 
but, with regard to celestial objects, this is of no importance® 

This telescope | describe costs about 4s. ; but. for double 
that sum, a very much superior one may be censtracted, uy 
obtaining a larger and better object-glass of 40 to 48 inches 

focal distance, the cost of whichis 48. 6d. retuning the 
one inch eye-glass, and having the tubes made to suit the 
additional greater length of focus and diameter of object 
glass, the possession of such a telescope muy add greatly to 
the pleasure and Instruction of those who have any taste 
for the sublime and wonderful facts of astronomy 
At Economic ARrizay, Glasgow. 


— — 


PHOTOGRAPHY AND ARTISTS.— Last week at the 
Associated Arts Institute. Mr. O. G. Rejlander read 
a paper on the Uses of Photography to Artists The 
paper was illustrated by a very large number of 
trans cies—some enlargements, others reduc- 
tions—from the better known of Mr. Rejlander's 
productions. Besides a number of studies from the 
nude, he also exhibited a large chalk drawing of 
Mr. Brougham, the eminent actor, made from 2 
small photograph. In the course of his paper, Mr. 
Rejlander cailed particular attention to the value to 
artiste of an enlarging ap s for the amplifica- 
tion of small sketches, an exhibited, a ARE 
ment of his own, some enlarged transparencies by 
tne aid of magnesium wire. 
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THE ENGINEER'S BLIDE RULE. 

We are compelled through prees of letters and 
other unavoidable circumstances to defer Mr. 
Tonkes’ third paper on the slide rule for a week. 
Two papers have yet to be published. 


BORING, DRILLING, &c. 


As itis thought a short chapter on broaches tor 
making rafter holes would be acceptable, it is there- 
fore given herewith, together with the necessary 
illustrations. The tools are much less varied than 
the drillers and borers for cylindrical holes. For 
instance, the carpenter employs only the rimer, 
which is a fluted tool like the generality of his bits. 
It is sharpened from within, as shown in Fig. 1, 
and thus is fitted to act like a paring tool. Sach 
articles as the flute are first perforated with the nose 
bit, and then, by meansof tools of this kind, broached 
with taper holes, the tools bring very carefully 
graduated as to their dimensions. Figs. 24 is that 
ofa German rimer, and is used by wheelwrights for 
inlaying the boxes of axletrees. It will be observed 
that the loose blade is separated from the shell by 
the introduction of slips of leather, or wood; 
also, that the detached cutter tits on a pin in 
the front end, and is fixed against the shaft by 
a collar. What is known as Hilton's rimer 
was invented for the purposes of the wine cooper, 
and by it holes are made more truly circular 
and the shavings prevented from dropping into the 
cask. Fig. 2is a section of the stock of the instru. 
ment which consisted of a hollow brass cone, down 
one side of which was a slit for containing a nar- 
row blade or cutter, fixed by screws fixed diametri- 
cally. Thus the tube was turned into a conical 
plane; the shavings entered within the tube, and 
were removed by the small end of the cone, which 
was fitted with a cork. Broaches for metal are 2. 
various sections, and solid; thusin Fig. 3, the halt 
round, the edges are rectangular—more commonly, 
the tool is polygonal, asin Fig. 4, except that they 
have 3, 4, 5, 6, and 8 sides, and that their edges 
measure respectively 60°, 90°, 108°, 129°, and 135°. 
The 4, 5, and 6-sided broaches are perhaps the most 

neral. What is called the watchmaker's broach 
s simply a burnisher. Ordinary broaches are very 
acute, and Fig. 10 represents the general angle at 
which their sides meet—less than one or two 
degrees; the end is chamfered off with as many 
facets as there are sides. Spare broaches are some- 
times, after having been filed up, twisted whilst 
re hot, as shown in Fig 9, where the rectangular 
section is very slightly disturbed, though the faces 
become a trifle concave Whatever advantage, 
then, is to be attributed to the screw form: as, 
turned in the direction of the twist, it cuts greedily, 
in fact, is disposed to dig over forcibly. When 
turned against the twist, it requires more pressure 
than those broaches not twisted. The evil in this 
broach is that if it is bent in the direction of its 
length in twisting or hardening, correction is inad- 
missable by grinding —consequently, its use is re- 
stricted, though we fancy a carefully wrought and 
heated tool, hardened before the tang is squared up 
true, would be found a rare acquisition. 

Broaches are also made for perfecting cylindrical 
holes. Then the broaches are made almost parallel, 
or a trifle the highest in the middle. Figs. 6 and 
7 show them filed, with two or three planes at 
angles of 90°. The circular being a non-cuttin 
part acts as amore certain base than when the too 
is a polygon. The stems are made s0 as opan 
entirely through tbe holes, and the tool is aps 
better known as a finishing drill than a broach. 
The size of the parallel broach may be increased by 
placing a slip of leather at the convex part. Square 
broaches are used to broach gun barrels, and 
the cutting parte of these are about 8 or 10 inches 
long. They are packed on four sides with wood 
spilis to complete the circle (See Fig. 8, in which 
the tool is shown supposed to be at work). The 
bit is progressively enlarged by the introduction of 
thin slips of . between the wood spills and the 
broach; for the paper, it will be seen, throws the 
one angle more towards the centre of the hole, and 
so gives a corresponding advance in the cutting 
angle. Philosophical instrument makers, in finishing 


air-pump barrels, use a broach which consists of a 
thin plate of steel inserted diametrically between 
two blocks of wood—thus producing a cy with 


a scraping edge in advance of the wood. 

According to size, broaches are fixed in handles, 
like brada or used in the brace, or in the tap 
winch; or, again, in the lathe like a drill. For large 
works . are used, hat little 
more than driving gear ending in a sort of universal 
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joint, to lead the er to the tool, Taiohi may figs 
eft under the guidance of ite own edges, g 
to the common principle of the instrument, 


The penetrating angles of broaches and drills 
are more obtuse ean in tools for turning; and, on 
account of the extra friction excited by the nearly 
e e it is usual to employ a lower velo- 
city in boring in turning equal digmeters, so as 
not to soften the tool by the generation of heat; and 
lubrication is more necessary; in boring and drilling 
than in turning. Mr. Holtzapffel, in his book, fur- 
ther says that “drills and broaches form er 
a complete series. First, the cylinder bit, the pin 
drills, and others with blunt sides, procnos cylin- 
drical bodies by means of cutters at gar angles to 
the axis; then the cutter becomes inclined at about 
45°, as in the common piercing drill and cone 
countersink; the angle becomes much less in the 
common taper broaches, and finally disappears 
in the lel broaches, by which we produce 
the cylindrical hole, but with cutters Hel with 
the axis of the hole.” Still, considering drills and 
broaches as one group—drills have thin edges, yet 
require the screw to put them to thin work; and 
though broaches have more obtuse edges, yet, be- 
cause the pressure is at right angles to the cutting 
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edge, the greater force is supplied without a screw. 
Glancing at Fig. 10, and supposing the dotted lines 
to represent the extension of the sides to a point, 
the length, it will be seen, exceeds the diameter by 
many times, and, as Mr. Holtzapffel lucidly ob- 
serves, by that number will the force employed to 
thrust forward the tool be multiplied, the same as in 
the wedge, and the broach being confined in a hole, 
cannot make its escape, but acts with great lateral 
pressure directed radially from each cutting edge, 
and the broach, under proper management, leaves 
the holes very smooth, and of true figure. 

But we had nearly forgotten a point or two. 
countersinks, minus a point, are made sometimes as 
solid cones, with a groove up one side for the reception 
of a cutter, deepest toward sthe cone's base (Fig. 5). 
The celebrated Mr. Richard Roberta’ broach ( Fig. 
11) has four detached blades introduced, s0 as to 
more easily retain the angle of the broach, which 
blades are a trifle wedge-form in section and exten- 
sion, to constitute the cone and pier edges, and the 
19 0 are also rather deeper behin restoring 
the blade edges, they are removed from the stock, 
and their angies teated, and to compensate for loss 
ef thickness, they are set nearer to the point when 


BARCLAY’S INJECTOR.* 


This invention of Mr. Andrew Barclay, of Kilmar- 
nock, consists chiefly in extending the annular nozzle 
used in instruments for injecting liquids, through 
which the liquid passes, to a much greater length 
than has hitherto been accomplished; also, in form- 
ing an annular passage beyond the first-mentioned 
nozzle, for the purpose of obtaining an annular sheet 
of steam or water after the stream has passed through 
this nozzle; by which arrangement a far superior 
force, both for raising and also for forcing fluids 
generally, is obtained. 

Another improvement involves the forming of a 
tapered or conical cendenser, into which steam or 
other condensible vapour is admitted, in such quan- 
tity as may be required for the purpose of injecting 
or ejecting fluids. In this arrangement the fluids, 
either injected or ejected, have imparted to them the 
momentum of the fluid, moving with the velocity of 
the vapour used rushing into a vacuum. In this ap- 
paratus the condensation may be effected in any of 
the modes generally used for condensing steam or 
other vapours. 

The apparatus consists essentially of a hollow 
truncated cone, terminating in a nozzle placed inside 
a hollow cylindrical vessel, in which vessel the con- 
densing fluid is admitted, so that it condenses the 
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injecting or ejecting fluid or vapour, thereby pro- 
ducing a ial vacuum in the conical chamber. The 
fluid to be injected or ejected is admitted through a 
suitable Pipe or duct connected to and passing 
through the side of the outer vessel into a conical one, 
whence it is injected or ejected through the nozzle at 
ite extremity, passing thence to any place where it 
may be required. 

n Plate IX., fig. 1 is a vertical section of the im- 
proved apparatus. The steam enters by the branch 
pipe A; the water or other fiuid to be raised enters 

y the branch pipe B; and the overflow is formed by 
the branch pipe 0, cast on the lower part of the a 
peratus, as also the flange D, which flange forms the 
connection to the boiler or other receiver through 
which the fluid to be injected . The steam 
nozzle £, is scrowed into one end of the adjustable 
cylinder F, and is surrounded by an envelope or 
casing G, leaving a free space between the outside of 
the nozzle £, and its canine ee this space may be 
filled with any non-conducting substance, or it may 
only contain the air enclosed in putting on the casing. 
The object of surrounding the steam nozzle with any 
non-conduetor of heat, is to maintain a high tem- 
3 of the steam until it reaches the exit from 
ts nozzle x, as priming is very injurious whilst form- 
ing the vacuum. The water or second nozzle R, in 


*From Newton's Journal of Art. 


this modification is extended to a considerable dis- 
tance beyond the first or steam nozzle x, and becomes 
of an annular form by the introduction of the centre 
adjustable spindle 1. This spindle 1, by reason of 
its tapered form, when raised or lowered by turning 
the hand wheel J, increases or diminishes the annular 
apace, to suit the pressure of steam employed, and 
the height from which the water or other fluid has to'be 
raised. Ata short distance from the aforesaid nozzle 
H, ® receiving nozzle or throat k, is so placed and 
adjusted by means of a self-acting valve L, that when 
a greater or less quantity of fluid is cischarged from 
the oe noe cree aoe 5 itself 
accordingly. ẹ adjustable cylinder F, may be 
raised or lowered by turning the hand wheel M, 
through the introduction of ascrew formed on iteelf, 
working in a nut formed in the upper part of the ap- 
paratus, as shown at N, or any other convenient 
appliance to obtain a similar effect— that is the raisin 
and lowering of the cylinder to suit the desired 
quantity of fluid to be injected. A series of holes or 
slots is formed opposite the steam branch a, through 
which the steam passes to the interior of the cylinder 
7, as indicated by the arrow ato. To maintain a 
perfectly air-tight packing between the steam- branch 
4, and the nozzle chamber P, hemp or other elastic 
substance is forced into the space o, between the ad 
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justable cylinder F, and the oa the n 
by means of a gland R; the cylindrical part of which. 
within the body of the apparatus, and where it 

the steam branch A, has a series of holes or slots to 
admit of a free passage of the steam to the interior of 


the adjustable cylinder F. When water or other 
liquid to be raised about 20 or 25 feet, it is very 
necessary that the lower packing q, should be per- 
fectly air-tight, and this can be accomplished at any 
time by screwing up the gland R. To prevent any 
passage or leak of steam within and around the gland 
R, two small stuffing boxes with glands £, and T, at 
right angles to each other, are screwed up by means 
of bolts or studs when required. The adjustable 
spindle 1, is kept steam-tight by the stuffing-box v. 
The action of the apparatus may be described as 
follows:—On steam being admitted by the branch 
pipe a, it issues at the nozzle £, and on meeting the 
angle of the second nozzle m, it is deflected towards 
the centre spindle 1, which again deflects it towards 
the nozzle fl, in a zig-zag form, as indicated by the 
dotted lines. This zig-zag wave motion expels the 
air from the nozzle chamber P; and the steam, form- 
ing, as it were, an annular fluid piston, prevents any 
return through the nozzle m. So soon asthe vacuum 
is sufficient to raise the water or other fluid te be in- 
jected, it rushes in through the branch pipe B, and is 
expelled by the steam through the second nozzle m, 
the water and steam together now forming the fluid 
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have sufficient force to pass thro the throat k; it 
therefore gots an outlet by the overflow passage c. 
On turning the hand wheels J, and m, so as to give 
both more water and steam, the force im to 
the water becomes sufficient to pass through the 
throat k, and enter the . or aa Tocata In 
starting the ap tus, essenti tthe steam 
nozzle E, ahold be closs to the second nozzle H, 
when the water has to be raised from a great depth, 
such as 25 feet, but otherwise the setting or adjusting 
of the is very similar to those now in use. 
A modification of packing the adjustable cylinder 
r, is represented in fig. 2. In this arrangement one 
gland B, serves to screw up both the packings Q, and 
qi, and by merely using a loose ring or cylinder 
between the two packings, one gland R, serves to 
maintain the adjustable cylinder F, perfectly steam 
and air-tight. Around the loose ring or cylinder v, 
and through it, are a series of holes or slots opposite 
the steam branch 4, to admit of the steam to 
the interior of the adjustable cylinder; in ata 
respectes this modification is s to that already 
described. Instead of admitting tho steam by the 
branch pipe a, and the water by the branch pipe B, 
they may be reversed, as shown in fig. 3, where B, 
is the stoam branch, and a, the water branch. In 
this modification the steam for the first impulse 
strikes against the centre spindle 1, and is deflected 
towards the nozzle EH. as showa by the dotted lines; 
otherwise the action and constfuction of the appara- 
main ne on a ee at 
passing. © nozzle E, is ex 
nozzle H, by the surrounding ring of steam, and 
gains sufficiemt force to pass through the throat k, 
into the receiver, where water or other fluids are re- 


q 
It will be observed, from the foregoing description, 
that water may be raised from a great depth and fed 
into a steam boiler or other receiver direct by the 
afore-mentioned apparatus. 

At fig. 4 is shown, in vertical section, another 
modification of the improved apparatus for injecti 
or ejecting fluids, which ent is consid 
to be one of the most important features of the inven- 

9 


Reg; The outer cating of the instrument has formed 
bah two water branches A, and al, ai 
branch 3. Immediately on the inside of this outer 
in meine bibs the gland c, which darts upon 
ing D, thi continued further 
on to the next riug of packing vl, by the introduction 
of the slotted metallic cellar x, the slots formed in 
which are for the purpose of enabling the water ad- 
mitted through or at the branch a, to be carried in 
towards the central part of the instrument. Beneath 
the second ring of packing 51, there is placed another 
similarly formed metallic ring zì, with slots alse 
formed in it, to enable the steam to be condensed into 
the annular steam apace r. of the apparatus, and this 
in turn acts or presses upon the lowest ring of pack- 
lag D?, the several rings of 59 8 D, D1, and D?, 
forming a suitable bed, in which the barrel a, is 
5 sliding, to be adjusted as may be required. 
The barrel c, it will be observed, forms the outer 
shell of the annular steam spacé. Inside the barrel 
G, is fitted the gland m, bearing upon the ring of 
pac 1; this again bears upon the slotted metallic 
ring J, w which is situated another ring of - 
ing 11. These two rings of packing 1 and u, forme 
suitable beds, within which the barrel k, forming 
the inner annular water space L, is capable of being 
adjusted with respect to the barrel d. Inside the 
barrel x, there is situated the adjustable spindle x. 
Both the spindle x, and the barrel x, are actuated by 
the hand wheels N, and xl, in a similar way to that 
described in reference to figs. 1 and 2. On more par- 
ti referring to fig. 4, it will be observed that 
both of the barrels G, and K, are mounted at their 
lower ends with nozzles o, and ol, within which is 
contained the non-conducting substance, or it may 
be an air-tight space, shown in black. 
„It has been mentioned that there are two water 
inlets or branches A, and al, in this arrangement, in 
lieu of one; whilst there is only one inlet for steam. 
These two water branehes A, and Al, are in direct 
communication with the two annular nozzles. When 
it is desired to feed a fluid of a somewhat elevated 
temperature, the warmed fluid is admitted through 
the branch a, whence it travels or onwards to 
the central water s L; but since the principle of 
the apparatus, and its effectual working, are c efly 
dependeat upon the formation of a vacuum produced 
by the condensation of ateam admitted at the branch 
R, it is obvious that if the injected or ejected fluid 
be of a very elevated temperature, it will act detri- 


piston in the nozzles. The water as yet may not | secure the v 
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effectual working of the instrument 
pon to the ion of the heated fluid, a colder 
wid, or one possessed of a temperature sufficient] 
low to ensure the action effective, is first ad- 
mitted through the branch al, and this coming in 
contact with the steam jet, causes the latter to be 
speedily condensed; when the cold water is im- 
pelled forward with a velocity corresponding to that 
of the pressure of steam used, rushing from an orifice 
into the 5 impelled water having a 
momentum equivalent to its own weight multiplied 
by the velocity of the flow of the steam or other im- 
ing fluid. So soon as the action of the instru- 
ment is insured by the admission of the cold water 
and steam, then the heated liquid is admitted, 
and it is, as it were, pulled forward through 
ra amass by the rushing action of the colder 
ui 
A slight but important modification of this last- 
described apparatus may be effected by forming it 
without the water branch fa, and substitu in 
lieu of it a port or duct cı, shown in dotted lines 
extending upwards on the exterior portion of the in- 
strument in direct connection with a passage or 
communication with the slotted rings E, and J. 
through which the fluid into the inner water 
br of the instrument. It must be borne in mind 
2 
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of injecting or ejecting fluids of different tempera- 
tures in immediate contact with the steam noszle, 
as described. Ninth,—the arrangement and con- 
struction of tus for injecting and ejecting 
the condensed fluid without its in contac 
with the condensing fluid, as described.” 88 


CUTTING SCROLLS, FRETS, &c. 

Jaks KENNAN, Dublin Patent dated April 11, 1865. 

This invention, recently published in the Practical 
Mechanic's Journal, relates to a combina- 
tion of machinery or apparatus for cutting scrolls, 
frets, or Angres work in wood, metal, or other ma- 
terials capable of being só cut, and consists essentially 
in the har baa for that purpose of a vibrating or 
oscillating e, in which a fret saw is strained, 
such frame deriving its motion direct from a cam 
having two or more inclines or actuating surfaces on 
the first motion shaft, which may be worked by a 
foot lever or otherwise. 


t when the instrument is formed in this. last 


entioned manner, it is to he used for injecting or 


ejecting a fluid of a comparatively low temperature, 
in which case there will be formed at the nozzle 
two annular jete of the injected or ejected fluid, 
with an annular jet of steam situated concentrically 
between them, or, instead of this, two jete of steam 
with a jet of water intervening; and these arrange- 
ments effect a much more perfect condensation of 
the steam than when only senin ino water is 
employed, as in the former tion, thus pro- 
diane a more perfect action of the instrument. 
It be observed that the central spindle is ex- 
tended, so as to diminish the area of the injecting 
noszle H. The sorew u is for as, ae aes ad- 

K. This 


the matrament; tho 


part 0 
Prens portion of it fli into a correspending hole 


and it is actuated b 
pete f „ pparat 

other form j or ejecting a us 
is shown c 
simply of an outer casing A, into which a current 
of cold water or other fluid of low temperature is 
admitted by the branch s, and out of w it flows 
by the duct o. The use of these two branches 
B, and c, is to provide a continuous flow of cold 
fluid around the conical nozzle p, into which steam 
is admitted and condensed. When the condensa- 
tion has taken place, e continuous rash of steam 


from the source of that fluid impinges upon the 
condensed portion, and causes it to emitted the 
nozzle with a momentum oorresponding to the 


amount of condensed steam multiplied into the 
velocity with which the steam itself would rush into 
a vacuam. 

Fig. 6 is a modification of tbis last-named appa- 
ratus, in which the whole or a portion of the con- 
densing fluid is ejected, as well as as the condensed 
fluid itself; this result being effected by 
the nozzle to terminate a short distance within 
the vessel containing the condensing fluid. ; 

The patentee claims, “First—thbe general con- 
struction and arrangement of apparatus with an 
extended annular nozzle or for raising and 
forcing fluids generally, as described. Second,— 
the extension of the central dle of the instru- 


with a jet of steam ween them, or two jets of 
ate em with a jet of water intervening, as described. 
t 


S.venth,—the arrangement and construction of 
mentally upon the working of the instrument by | apparatus for either injecting or ejecting a fluid of 
oe eo perfect a vacuum from being form temperature in combination with a colder 

ounteract 


o production of this effect, and to fluid, as described. Eighth,—the system or mode 


N eee 


THE 
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to one mode of out this inven- 
are any convenient — 


According 
tion in practice, a pair of stan 
form support a table upon which the material to be 


cut is laid. Beneath this table there is a crank 
shaft, provided with a 'fiy-wheel, and also 
a cam, having two, three, or more inclines formed 
thereon, according to the number of vibrations re- 

uired in the saw frame at each revolution of the 
shaft. This shaft may be driven by a foot lever or 
treadle, connected with the crank by an ordinary con- 
necting rod. Above the table there is fitted a roek- 
ing shaft, working in hare A bearin ge, and to 
brackets on the upper and under side of this shaft 
aro fitted two arms, the one being above and the 
other below the table. Or these arms may both be 
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cast in one piece, which arrangement is preferred. 
Between the free ends of these arms is strained the 
fret saw, by means of a nnt and screw. or other cou- 
venient contrivance, One of the various modes 
5 may be ae e for os Jovy my consists 

passing a short steel spindle vertically through 
the free end of one or both of the vibrating arms, and 
to make one end of this spindle 5 is split to 
receive the end of the saw blade) conical, with a 


screw thread on sach conical By screwing a 
nut along the conical screwed portion of the spindle, 
the saw blade will be tightly graspod and heid within 
the split. The other end of the spindle is also 
screwed, but the screwed part has two flat facea filed 
thereen, to permit the screw rising through a washer 
or collar on the vibrating arm, and at the same time pre- 
vents it from rotating therein, the hole in the washer 
being of a shape to correspond to the flattened form 
of the screwed part of the spindl». A hand nut is 
screwed on to the end of the spindle, so that by 
tightening up this nut the saw may be strained to 
any desired extent. A more simple mode consists in 
screwing one end of the saw by a pinching screw to 
the end of one of the vibrating arms, whilst the other 
end of the saw is screwed, by a pinching screw, toa 
slide working in a vertical groove in the end of the 
other arm, such slide being actcd upon by a set or 
adjusting screw, whereby the straining of the saw 
blade may be readily and simply accomplished. 

Motion jis imparted to the rocking shaft arm and 
saw by means of another arm or lever, which is 
secured at one end to the rocking shaft, whilst its 
lower end carries one or a pair of anti. friction rollers, 
which are actuated by the cam on the crank shaft 
before referred to. The rocking shaft, and the three 
vibrating arms in connection therewith, constitute 
one . of vibrating or oscillating frame, 
receiving ite motion direct from a cam; but of course 
these parts may be otherwise disposed without de- 
parting from the essential feature of the invention. 
- Fig. 1 of the engravings represents a sectional 

elevation of the improved fret cutting machines. The 
other two figures are details afterwards more particu- 
larly referred to. 

A is the standard or main framing of the machine, 
which may be of wood or of ornamental iron work, 
which latter 5 B represents one of two 
bearings carried by the main standards, in which 
the main drawing shaft, o, of the machine revolves. 
This shaft is rotated by means of the foot treadle p, 
connecting rod, B, and crank, F, aud carries the triple 

on cam, G, and fly-wheel, w. On the inner and 
outer peripheries of this cam, which may consist 
simply of arun projecting from and secured to the 
side of the arms of the fy-wheel, work two anti-fric- 
tion pulleys, 11, which may be covered with india- 
rubber on their circumferences to prevent shaving 
and noise when at work. These pulleys, 1, are 
carried by the lower end of a lever arm, k, the upper 
end fof which is keyed on to the rocking shaft, L, 
which vibrates in bearings, m, secured to the table 
of the machine. 00’, are two arms, which it is pre- 
ferred to cast in one piece of a €C form, and which 
are also keyed into the rocking or vibrating shaft, L. 
The overhanging portions of the arms, o O, are 
balanced by the counterweight, P, and the saw blade, 
Q, is strained between the two vibrating ends of the 

shaped lever, as is clearly shown in figs. 1 and 3. 

nlarged side and front ele atious of the arrangemont 
for nine the saw are represented respectively at 
figs. 2 and 3. The end of the saw blade having been 
passed down through a hole or slit, a, in the table, 
is nipped and held firmly between the side of the 
plate, R, screwed to the end of the arm, 0’, and the 
small plate or washer, s, by means of the pinching 
screw, T, whilst its upper end ie similarly nip 
between the adjustable vertical slide, v, and the plate 
or washer, v, by the pinching screw, w. This slide, 
U, is held in a slot in the side of the arm, o, by the 
pinching screw, x, which passes through a slot, b, in 
the slide. yis the tightening or straining screw; it 
works through the end of the slide, u, and bears 
against the top of the vibrating arm, so that on turn- 
ing this screw the slide will be drawn upwards, and 
the saw blade strained to any extent. 

In order to blow away the sawdust at each up- 
ward stroke of the saw, it is proposed to employ a 
self-inflati india-rubber ball, z, or other simple 
form of ows, which is placed underneath the 
table, and above the lower arm, 0’, so that each time 
this arm rises it will compress the ball and expel the 
air therefrom, which air is directed by the tube, c, to 
the surface of the work at the point where the saw 
is operating, and thereby keeping the line of cut con- 
stantly clear to view The work tobe cut ie laid 
upon the table, and guided by the hands of the opera- 
tor. whilst the foot actuates the treadle, and so gives 
motion to the saw. By making two or more acting 
surfaces on the cam, G, any number of vibrations of 
seer per revolution of the main shaft may be ob- 
t 


Ti wire, the thirteenth of an inch in thickness, 
sustains 34:71b., a lead wire but 281b. 


Tus first pendulum clock was made in 1641, for 
t. Paul's, Covent-garden. 
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DUMAS’ LAMP FOR THE USE OF MINES: 
By M. BRxurr.“ 


TuE apparatus called Dumas lamp utilises the 
light produced in a vacuum by the passage of cur- 
rents of induction ; it consists, then, in a ne 
manner, of a battery, an induction apparatus, and a 
vacuum tube, called a Geissler tube, from the Ger- 
man manufacturer who made the first. 

The battery furnishes a quantity current; this in- 
ducing current produces in the induction apparatus 
an induced current or one of tension; and, finally, 
this induced current, traversing the vacuum tube, 

roduces there a light sufficient for conducting one 
in darkness, for reading characters traced on paper, 
or even divisions engraved on an instrument, finally 
for working in a mine. 

The battery is of two liquids; in the interior of 
the poreus cell ie a piece of carbon, which forms the 
positive pole of the battery, snd which is immersed 
in water, acidulated with sulphuric acid, marking 16 
deg, on the hydrometer (for acids), to which is added 
pulverised red bichromate of potash. At the ex- 
terior of the porous cell is a cylinder of amalgamated 
zinc, forming the negative electrode of the battery. 
immersed in a solution of sulphuric acid to 6 deg. of 
the hydrometer. The cylinder of zinc has a diameter 
but little different from the porous cell, so that the 
distance between the electrodes should be as little as 
possible, and, consequently, that the resistanco ia as 
small as possible. The exterior case of the battery 
is a bag of india-rubber, at the bottom of which is 
placed a round pe of amalgamated zinc, which 
increases the surface of the negative electrode, and 
serves as well to support the india-rubber „ as to 
protect the porous inst any shock or shake. 

The upper part of the battery is closed in a manner 
completely hermetic by a plate of hardened india- 
rubber, kept in its place by screws. Two small tubes 
of india-rubber, communicating one with the in- 
terior and the other. with the exterior of the porous: 
cell, give exit to the gases which are formed by the 
working of the battery. 

The battery thus composed can give a constant 
light during twelve honra, at the least; but if it is 
not kept at work, it is preserved much longer, 
and can give light at the end of a week. 

The expense of maintenance of this battery may 
be valued at, one cent per hour of effective work- 
ing, or 1d. for a day of ten hours; and this expense 
being the only one which the use of the Dumas’ 
lamp requires, it is seen that this apparatus cosets 
less than a Davy lamp. 

The inductive apparatus does not differ essen- 
tially from apparatus of this sort employed in 
laboratories. 

Around a centre, composed of iron wires well 
annealed, are wound two layers of a primary wire, 
called the inductor, of a sufficiently large dia- 
meter, through which pesses the battery current. 
Around this ‘‘ inductor” is wound the induced wire, 
of which the diameter is much lees, and of which the 
spires and the different layers are insulated one from 
the other with the greatest care. The induction 
circuit is provided with an automatic trembler, which 
interrupts the induction current, and re- establishes 
it with great rapidity. 

The two extremities of the induction wire are 
placed in communication with the two metallic faces 
of a Fizeau condeneer, the action of which upon the 
luminous effects of the induction apparatus is very 
important. To each of the making or breaking of 
the induction current corresponds an indeced current 
of the fine wire of thecoil, and sent into the luminous 


tube, 
f [The luminous tube is a tube of glass in which a 
vacuum has been made after having filled it with 
azote or nitrogen, so that it still contains very rare- 
fied azote. This tube is sealed to the lamp, so that 
it preserves ite vacuum indefinitely. It shows a 
central chamber in which are placed two rather fine 
tubes, one of which has circumlocutions spread out 
in the same plane, which have the effect of multi- 
plying the lighting surface, and of consequently 
augmenting the light. 
hese fine tubes are made of glass or uraniam, 

whose fluorescent properties render more constant 
the light from the current of induction, which, in 
fact, is intermittent, although it is impossible for the 
eye to distinguish the intermittence. This vacuum 
tube, which already is of a sufficiently great thick- 
ness, is protected by a very thick exterior tube, the 
solidity of which is very great. The exterior tube 
can be surrounded with a special reflector, half 
cylindrical, which throws the light forward that 
would otherwise be lost. 

A turning commutator placed above the battery 


* Read before the Manchester Geological Society. 
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the induction circuit, 
and, consequently, to make the light appear or dis- 
appear. The battery and induction apparatus are 
enclosed in a box of leather and in wood, furnished 
with a cover closed with screws with hardened india- 
rubber nuts. The commutator alone projects a nut 
or button in hardenod india-rubber above the before- 
mentioned cover. 

The box is supplied with a leather band, which 
enables the apparatus to be carried in a shoulder 
belt. The tube is attached to this box by con- 
ductors, seventy-five centimetres in length, carefully 
insulated with cotters, first a tube of india-rubber. 
then a second tube of india-rubber sufficiently thick. 
which gives a great resistance and a certain thick- 
ness to these cords. By aid ef these conductors the 
tube held in the hand can be passed by the bearer al! 
round him, while the box which furnishes the cur- 
rent rests immoveable on his back, er on any support 
whatever. 

For facility of transport the tube has also a place 
made on the side of the box, in which it is sustained 
by leather bands of such a sort that even in this 
position it can lighten the path of the person who 
carries the instrument, especially if he is supplied 
with the reflector of which we have spoken. # the 
box itself the wires which place in communication 
the battery and the induction apparatus, are insulated 
with the same care as the external conductors, ter- 
minating in the luminous tube; finally the induc- 
tion apparatus enclosed in a small wooden box is 

laced in a double envclope of sufficiently thick 
india- rubber. 

All these envelopes have the accessory advantage 
of decreasing the shocks the apparatus might receive; 
but their principal object is to prevent an electric 
spark from passing between the conductors, and 
firing the explosive mixture of gas in which the 
apparatus might be placed, which would produce the 

reatest danger. Everybody who sees the Dumas’ 
amp perceives at first sight that this danger is com- 
pletely averted. 

It is known that in mines it frequently happens 
that the gases which escape from the sides form. 
with the air, explosive mixtures. The introdaction 
of an ordinary light in a mine where these Pano 
mena are produced might cause the most frightfal ` 
accidents, in producing the explosion of the gaseous 
mixtures of which we have just spoken. It is 
under these circumstances that the use of safety 
lamps becomes necessary. 

Amongst the most ured and most useful of the 
safety lamps is that of Davy, which might be taken 
as a type. The Davy lamp has several great defecte 
—first, it may be opened by the workman who carries 
it, and who, when wishing to obtain a more brilliant 
light, would Jet it barn without the surroundin 
protection of metallic net; it might be extinguish 
if, as is often the case, water should fall upon it 
from the roof of the gallery; placed in an impure 
atmosphere it fails and sometimes euddenly goes 
out, leaving the workmen without light. Moreover, 
in cases were light is necessary in order to prevent 
danger, it may happen that one has men to save— 
urgent works to execute in an atmosphere where life 
is possible at least for a short time, and where the 
Davy lamp cannot burn. In such cases the Dumae 
lamp would be often of an inappreciable value, for it 
burns as well in a gas absolutely unfit for combue- 
tion and for respiration, under water, and in all the 
conditions where ordinary combustion lamps are 
either dangeroue or unable to give light. 

It will be remarked that there is no possibility of 
explosion of inflammatory gases from the spark of 
induction, for it only paras in vacuum (at least from 
the distance where the two 99 points are 
placed, which are sealed at the two ende of the 
vacuum tube); and if by accident the vacuum tube 
should be broken the air would enter the vacuum 
and immediately all light and all passage of electricity 
would cease. 

It is known that electric currents have been used 
for a long time to explode powder and to blast mines. 
Such has been up to this time the only industrial 
application of the induction apparatus. The Dumas 
lamp offers two means of arriving at this result. 
The first consists in employing the intermediary of 
the induction apparatus; one has only to supprese 
the communication between the induced wire and 
the luminous tube, and to attach it to the insulated 
metallic conductores which are attached to a Statebam 
or Abel fuse, in which two metallic points, placed at 
a short distance from each other, and surrounded 
with sulphuret of copper, and of a small quantity of 
fulminate of mercury, then ordinary der, letting 
escape the spark ef induction and lighting the 

wder ' 


allows one to close or 


The recond means employs directly the battery ; 


it is sufficient to sen” the current of tho battery in a 
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fuse epecially composed as follows :—A very small 
platine wire, attached to the ends of two wires 
which come from the battery: this platinum wire is 
surrounded with gun cottun first and ordinary gun- 
powder afterwards, enclosed and held in a small 
gutta-percha bag. When the current passes this the 
platinum wire reddens and ignites the gun cotton, 
which sets fire in the gunpowder used in the mine. 
This second means is, according to M. Dumas’, the 
surest and most convenient. 


REVIEW. 


4 Treati on Gas Works, aid the Practice ef Manurac- 
turing and Distributing Coal (ras. By SAMUEL 
Hucursa, C. E.; Revised by W. Ricuanps, C.E. 
London: Virtue, 1, Amen Corner, Paternoster 


Those of our acquaintance who are in possession 
of the first edition of thie work have always ex- 
pressed satisfaction therewith ; to those of our readers 
who are not in possession of the work we can recom- 
mend this, the second edition of the work, as being 
all—and a great deal mere—than it pretends to be. 
For the merely general reader there is a great deal of 
interesting matter—the man who desires to know the 
by and the wherefore” of all connected with gas 
works and gas making, with its distribution to the 
humblest single fish-tail, will find what he requires, 
set forth in a most attractive form, and illustrated in 
every essential particular, in some instances lavishly. 

_ Respecting the first patent in the matter of gas- 
lighting we have it here set forth that— 

In 1804 Mr. Winsor obtained a patent for an im- 
proved | oven, stove, or apparatus, for the purpose of 
e ting inflammable air, oil, pitch, tar, and acids, 
from, reducing into coke and charcoal, all kinds 
of fuel, which is also applicable to various other use- 
ful purposes. 

A metal brick, or earthen stove, oven, retort, or 
vessel, is so constructed to reduce by means of fire 
and heat all raw fuel of any kind into coke and char- 
coal. without any, or little, consumption of the fuel, 
by which operation the smoke being extracted from 
all raw fuel, is thus conducted through cold air or 
water into a condenses, where, after being sufticiently 
cooled and purified, it undergoes a natural chemical 
resolution into tar, pitch, oil acid, ammonia, and in- 
flammable gas or air. 

The inflammable gas or air may be led in a cold 
state through tubes of silk, paper, earth, wood, or 
metal, to any distance, in houses, rooms, gardens, 
places, parks, and streets (and other places), to pro- 
duce light and heat, or for any other purpose, such 
as for increasing and multiply ing force and power.” 
Going on to the struggles of Mr. Winsor, and the 
formation of the first company in London, we find 
the following :— 

“Having tbis patent, Mr. Winsor describes himself 
as the discoverer, inventor, and patentee of gas- 
lighting. and agitated the necessity of forming a 
company for its full development, so that the streets, 
ebops, and private dwellings should enjoy its advan- 
tages; but gas-lighting, like every other great inno- 
vation, was looked upon by the public with excessive 
distrust. In the event of its success, several 
branches of industry and commerce were doomed to 
suffer; many interests were, or supposed to be, at 
stake; some of the chemical properties of gas were 
unknown; great doubt existed as to its safety, and 
fears as to its salubrity; indeed, the danger of ex- 
plosion was magnified to the extent that it was as- 
serted, and believed, that a town could be destroyed 
by the explosion of the main pipes in the street; and 
interested parties, in order to prevent the establish- 
ment of gas-lighting, did not scruple, toappeal tothe 
naval glory of the nation, and this shortly after 
Nelson had achieved his great victories. ‘If,’ said 
the opponents of the new light—‘ if this becomes suc- 
cessful, then our naval supremacy is gone, for at 
present we obtain principally our artificial light from 
the whale fisheries: these are the nurseries of our 
best sailors: se if we destroy the one, the other must 
be affected; if the fisheries no longer exist, our navy 
must degenerate,’ 

These objections and arguments were put forth 
frequently by the journals; and Mr. Winsor, who by 
thie time had become intimately associated with gas- 
lighting, and in a manner con:tituted himself its 
champion, met them with that extraordinary courage, 
perseverance, and zeal which so strongly characterised 
him; but it is to be regretted that although a gen- 
tleman of superior intelligence with the great quali- 
ties already awarded him— he Jacked the scientific 
knowledge so esrential for the fulfilment of his under- 
taking, and unfortunately he was not aware of this 
deficiency. He boldly combatted all possible objec- 

tions with unexampled ardour, but often committed 
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the most egregious errors, at one time asserting that | 
our atmosphere ip its pure state was too powerful a 
medicine, and that a mixture of coal-gas rendered it 
more salubrious; again, that gas would not explode 
when intermixed with air, and that its adoption 
would purify the atmosphere; whilst the prospectus 
issued by him contained most extraordinary, exag- 
gerated, and fabulous accounts of the enormous 
profits to be derived from gas-lighting. All this | 
combined to retard his progress. and had he been of 
a less sanguine nature, his task would have been com- 
paratively easy. These errora often brought down 
upon him the greatest ridicule, in which some of the 
leading scientific journals took prominent part; but, 
undaunted, he still persevered. 

At length, after having struggled, during four 
years, single-handed, and, as it were, against the 
opinion of the world—having by his letters, pam- 
phlets, lectures, &o , proved the advantages of gas 
Mr. Winecr succeeded in 1807 in obtaining a capital 
of £20,000 by means of subscribers, preliminary to 
the fermation of a company; which sum was in- 
tended to demonstrate the practicability of manufac- 
turir g and supplying gas on a large scale; also for 
the purpose of forming the company, and obtaining 
a Royal charter. 

“Mr, Winsor then occupied extensive premises in 
Pall Mall, on the site of the present Carlton Club. 
On the basement he bad grs manufacturing and 
other apparatus to illustrate l.is lectures, demonstra- 
ting the practical utility of gas for lighting. heating, 
and cooking, also its safı! v and salubrity; the public, 
on certain days, bavinz free aecess to take cogni- 
sance of the process. From these premises a pipe 
was laid in Pall Mall to the corner of St. James's 
Street westward, and to the Haymarket castward, 
with lamp- posts at short intervals, including several 
in front of Carlton House, the residence of the Prince 
Regent; andthus Pall Mall was the first street ever 
lighted by gas, and continued so during the sessions 
of parliament of 1809 and 1810, whilst endeavouring 
to obtain an Act of incorpotation and charter. 

The intention of Mr. Winsor, and his subscribers 
or shareholders, in 1808, was to establish a company, 
and obtain a Royal charter of exclusive privilege for 
lighting all the British possessions by gas; and for 
this purpose they proposed a capital of one million 
sterling.* A memorial was accordingly presented to 
the King, setting forth the advantages which would 
result from gas- ligthing, and the production and 
general employment of coke, praying for the con- 
cession; but after the question had been duly con- 
sidered in Privy Council, it was decided that his 
Majesty ould not grant the charter of incorporation 
until a Bill had been obtained from parliament au- 
thorising the company. 

“The following year Mr. Winsor and his share- 
holders again applied, with more modern pretensions, 
to be established at the ‘ National Light and Heat 
Company,’ but were strongly opposed by Mr. Mur- 
doch; and on this occasion many scientific witnesses 
were ‘examined before a committee of the House of 
Commons, who proved ineonteetably that gentleman's 
claim to priority of adopting gas for illumination. 
The evidence given is af the greatest interest; but 
the errors of a leading witness for the company, and 
the merite of Mr. Murdock, caused the application to 
be refused. 

“Amongst Mr. Winsor's subscribers were some emi- 
nent men of the day, and, like bimeelf, of the greatest 

erseverance and zeal. They had already been too 
failing with difficulties to be discouraged by defeat; 
and again, in 1810, they applied to Parliament, and 
succeeded in obtaining an Act of incorporation as 
the ‘Gas-light and Coke Company, with a capital 
of £200,000. But the enterprise was looked upon as 
so visionary, that it was asserted thie Act was 
granted in order to make a great experiment of a plan 
of such extraordinary novelty. 

„The royal charter was granted to the company in 
1812; but the privileges accorded by that charter 
were neither liberal nor encouraging; for by it the 
company had no exclusive right, so as to prevent 
any other persons or company from entering into 
competition with them. The power and authority 
granted were very moderate; and whilst the com- 
pany were under severe restrictions, they were con- 
fined to the metropolis, and were liable to have the 
charter annulled if they failed to fulfil their obliga- 
tion.” 

From thence we travel on through the various 
companies, the various methods of making and 
purifying gas; and all about the necessary buil d- 
ings, tools, and “chemicals.” Coming to the 
chapter on retorts, we find a little bit which will 
doubtless be of interest to many of our readers. It 
is on the cement employed in attaching the mouth- 


* French translation ef Accum of Gas, by F. A Winsor. 
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pieces to iron retorts, &c., but as it is obviously suit- 
able to many other joints we extract the matter 
entire. 

„The recipes for making iron cement vary consider 
ably. Mr. Peckstone says llb. of iron borings or 
turning are to be pounded in a mortar into a state of 
fine dust or powder; these are to be mixed with 2 oz. 
of sal ammoniac in powder and 1 oz. of flour of sul- 
phur; the whole to be thoroughly incorporated by 
being pounded in a mortar. hen required for use, 
take one part by measure of the above compound, and 
mix it with twenty parts of pounded iron borings, 
adding water to bring the mixture to the consistence 
of onal mortar. This cement may be applied in 
takime all sorts of flange joints, as in securing the 
mouth-pieces to the retoris, the dip-pipes to the 
hydraulic main, &c. 

„Mr. Clegg’s recipe is somewhat different: he uses 


Iron borings or turnings... s.. ore we os. 32 oz. 
Sal ammoniac coe ooe oco pee ooo eee 0. 1 92 
Flour of sulphur.. . 1 


To be well mixed togetlier, and kept dry for use. 
When required, water to be added to bring the mix- 
ture to a proper consistency. 

“The French employ the same purpose a cement 
called the Mastic d’Aquin, which is thus prepared :— 
98 parts of clean iron turnings, pounded and passed 

rough a sieve. 
1 part of flour of sulphur. 
1 part of sal ammoniac, dissolved in sufficient boiling 
water to bring the whole mass to the consistency of 
ordinary mortar. 
This cement is not prepared till required for use, and 
should be employed as soon as possible. The iron 
borings should be sifted, and Laat pee | free from 
grease or oil, otherwise if too granulated or greasy a 
good joint cannot be made.” 
(To be continued.) 


GENERAL NOTES. 


Ix Wales, at the old Clogan copper mine, the 
quartz yields about loz. of gold to the ton. At 
Castell Carn Cochan 5 os. 12 awts. of gold were ob- 
tained from 20 owt. of quartz from the lode and from 
alluvial matter. 

Srnck the Russian Government gave up the 
working of the gold mines in the Ural Mountains, 
and arranged for them to be worked by private 
enterprise, the quantity of metal extracted has been 
increased tenfold. 

Two iron plates 4ft. in diameter, and weighing 
1,600 lb. revolved 80 times in a minute, send suff- 
cient heat up a furnace to warm a large factory. 
They are turned by a band and water wheel, and 
last for years. 

Pnorzsson TYRDALL beas succeeded in entirely 
cutting off the laminous from the calorific raye, sad 
to produce not only combustion in an absolutely 
dark focus, but also the incandescence of platinum 
by non-laminous rays. 

AccoRDING to the theory of the late Mr. Taylor, 
the granite coffer in the Great Pyramid was a 
primeval measure of capacity from whence is de- 
rived our wheat measure the quarter, of which 
coffer it is the fourth exactly. 

MANUFACTURE OF OxYGEN Gas.— Messrs. Parker 
and Tadner, of Birmingham, propose to manufac- 
ture oxygen gas by heating a mixture of nitrate of 
soda and quick lime. They obtain as by-products 
caustic soda, and a compost consisting of lime and 
nitrate of lime. 

Patroteum Gas oN Raitwars.—The London 
and North-Western Railway have had some of 
their carriages experimentally lighted with gas 
made from petroleum. The apparatus containin 
the gas occupies half the space under one seat, au 
the compartments were quite as brilliantly lighted 
as they would have been by ordinary coal gus. 

Exuiprrions.—We are glad to say that, notwith- 
standing the Feniens, the Dublin Exhibition is a 
success. During the last ten weeks the provinces 
have come in, and saved the projectors from 
trouble.—The Bristol Industrial Exbibition produced 
£3,253 14s. 11d. Of this sum a portion is appro- 
priated to prizes, tbe remainder goes to the medical 
and other charities of the city. 

IRON SMELTING IN CuLoRADO.—Acoording to the 
Denver News, the business of iron smelting may now 
be said to be fairly inaugurated in Colorado. It 
appears that the Belmont furnace is in operation 
near Denver, and is turning out two tons of pig 
iron per day. The ores used are pronounced by 
competent judges to be the beat in the world, and 
are excelled in richness only by the Pilot Knob 
and Lake Superior ores; but possess an advantage 
over these in the fact that they can be easier and 
more economically worked. The supply of ore is 
deemed inexbaustible and is easily obtained. 
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APPLICATION OF DIVING APPARATUS 
FOR MINING PURPOSES. 


THe value of modern discoveries in connection 
with practical colliery operations has been completely 
proved within the p et few weeks at the Grove Pit, 
near Tenty, where the r proprietor, Mr. 
C. R. Vickerman, has succeeded in effecting a con- 
siderable saving of time, and a large amount of 
money, by availing himself of the services of divers, 
with Heinke’s apparatus for Storeng work of an 
entirely novel description. es that in the 
Grove Pit the main rod, 16 ine uare, of the 
80-inch pumping engine, broke short off about 20 feet 
from the surface, and upon the Lew main rod being 
fixed, and the engine set to work, it was found that 
the valves (which were now entirely out of reach, 
the water standiag 2+ feet in the pit) would not act 
—the breakage of the main rod letting the spindle 
fall through the clack and seating to the bottom of 
the pump. According to the old method of putting 
15 a new lift, many Jeki would have ela before 

aep would have been in working order, whilst 
vers enabled everything to be put right again 
in Toi six to eight hours. The Grove Pit is 15 feet in 


diameter, and feet deep, and is considered to be 
one of the finest in Sout "Wales. Now that the 
diving s has been once applied in a 


paratu it, 
there is little doubt that it will frequently be deed in 
connection with mining operations, it being unques- 
tionable that in innumerable instances its use would 
be both advantageous and economic. 


Cnus Id One.—Alexander W. Hall, of New 
York, claims enclosing the crushing wheels of a 
machine for crushing and pulverising ore or oiher 
materials by an air-tight cover, so combined with 
the pan in which tbe said wheels work as to form 
955 with an air-tight chamber, in which the crushed 

ulverised „ is subjected to the action of 
a ab t or blasts of air 


PHOTOGRAPBY IN Narorst Cotours,— Let us see 
what the existence of such a photographic process 
would im * There must be a sensitive surface 
capable assuming all hues This in itself it 
would not be easy to tind. But more than this: 
each coloured light must cause the surface to assume 
its own exact tint. Now in the case of a single 
colour, say green, it seems to me that this could only 
be a coincidence. It would be as reasonable to 
sup that a green substance—a green wax candle 

should burn with a green light, as to suppose that 

a paiva light should produce a green substance. Of 
course it might do so; but there is no reason for 
believing in any necessary connection. At this rate 
photography in natural colours would uire an 

infinite number of coincidences. But I would go 
further. Granting that the process were discovered, 
I eay it would be impossible to workit. For since 
the surface is by supposition sensitive to light of all 
colours, it must be prepared and finished in absolute 
darkness. Now I have no hesitation in saying that 
if the new process were as delicate ‘as the present 
one (and it could scarcely fail to be infinitely more 
80), it wouldſbe impracticable to work it in darkness. 
The difficulty is evaded now by working in a yellow 
light, to which the film is not sensitive. Ta 
these considerations into account, I am not at 
sanguine about photegraphy in natural colours. — 
Hon. J. W. Strutt. 


PATENT LIST. 


(From the Commissioners of Patents’ Journal.) 
LIST OF SPECIFICATIONS, AC. PUBLISHED DURING THE 
WEEK ENDING 26TH NOVEMBER, 1865. 

103, Teac transporting music, B. A. Brooman—ls. 3d. 
Furnaces Heury—4d. . 


103. 
105 Money ey tilia, G. Gaze— 10d. NR 

and re ng s oms, c. „ Moll—4d. 
35355 ler art 


207. 
108. olines, J. Knight— 4d. 
109. Lubricating bearings with mercury, F. G. Mulholland and T. 


110. W. 8. Longridge and J J. Mash—10d. 

11], Steam engines, W. Broo 

112. Distributing bate gp for hygienic purposes, A. J. Sax—8d: 
Lewie—éd. 


» Looped fa 
118. H ulic stoori paratas, A. Paul and E. Paul—dd. 
2 — ations in steam betlers, G. Davies—éd. 


120. Bleeve and other dress mings, W. H. Richards—d. 
121. Signalling on railway trains, R. Le- d. 
123. Presi 


and aa tobacco, A. V. Newton—Sd. 
W. All. 


125. Ball buoys, T. Fourn 
128. Ornamental flower box, G. Colvean— éd. 
197. Heating gases and vapours, J. Young—6d. 
1755 Ship and other compasses, J. Lilley— d. 
Roofs, F. C. Fourgeau—ils, 
120. Preparar, spinning, aad doubling fibres, J. B. Farrar and J. 


131. Scene shifti 


serred in the same capacity.—Address 


WILLIAM 

London, Proprietor 
of Kugineering aud the Industrial Arts, TRANSACT ALL uu ND RE- 
LATINO TO Burra AND FOREIGN PATENTS FOR IRVENTIONS, AND THE 


be transacted at the 


Author of “ Our Domestic Fire-piaces,” 
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machinery, W. Edwin—éd. 
1 Rogers and J. M. Scholfeld—éd. 
inni. ae 


ting phosphates, 
141. Pisnofortes eth gr ined stringed instruments, F. A. Lakin—18d. 
14. at 


14, Planing aud moulding wood, J. Robinson and J. Smith Iod. 


drawing gas retorts, J. B, Best and J. J. Holden 


rocatory into ies Arh motion, W. J. Cunningham 
146, Dreasing fabrics, F. P. I. Cha 


— dd. 
147, Working switches and signals, W. n 24. 
148. Reefling and furling sails, A. B. Bull—4d 
149. Camp bedsteada, E. Deane—8d. 
150. Cooking apparatus, S. Ballard—dd. 


151. Street and other lamps, J. W. Gregg—8d. 

152. Breech-loading fre-arms, W. E. Newton—1s. 

153. Weaving velvet pile and ‘terry- faced fabrics, J. Burch—1s. 

154. Facing and smoothing stone, J. Coulter and H. Harpin— 28. 2d. 
155. Packing for steam engines and hydraulic presses, W. R. Forster 


156, Submarine telegraphy, S. F. Van Choate—10d. 

„%% Specifications will be forwarded from the Commissioners of 
Patent’ s Office, Southampton-buildiags, Chancery-lane, by post on re- 
ceipt of the amount of price and postage. Sums exceeding 5a, must 
be remitted by Post-office Order, iuade 5 peng at the Pout-office, 5, 
High Holborn, or Mr. Bennet Woodcroft, her Majesty's Patent Office. 
We cannot undertake to forward Specifications, or Books ad 
from the office of Tar Enotma Mecuaxic, 
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T has been objected to machine-made bricks that 

. they are often extremely faulty through distor- 
tion in firing caused by the expansion of air globules 
which have been formed in the mixing and treatment 
of the raw material in the preparatory stage; at 
various times efforts have been made to get rid of 
this admitted evil, and place machine-made bricks on 
a still better foundation than that they now enjoy. 
Among the Jast of the patents taken out for this, 
combined with other purposes, is that of Mr. 
H. Chamberlain, of Wakefield, who, however, simply 
states that his invention relates to machinery for the 
manufacture of compressed bricks from what is known 
as ‘‘ granulated clay,” whereby distinct and separate 
pressures are applied to the clay at each revolution 
of the main sh The general working of the ma- 
chine is sufficiently described in detailing the various 
parts of the machine. ; 

Fig. 1 is a front elevation of the machine; Fig. 2a 
corresponding end elevation ; Fig. 3 a apa corres- 
ponding to Fig. 1; Fig. 4 is a detail side elevation 
of the plungers or pistons and the cams for working 
the same; and Figs. 5 and 6 es sage respectively 
a detail sectional elevation and plan of the pistons or 
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MANUFACTURE OF BRICKS. 


plungers and parts in immediate connection there- 
with. A is the framing bolted to the bed B, and 
carries the main shaft C, which shaft is provided 
with a driving pulley D, and friction clutch E, which 
engages with thespur pinion F, loose upon the shaft. 
The clutch E is thrown into and out of gear by 
means of a lever G, and rod d, the latter having a 
screw thread formed upon it, and being worked by an 
internal screw thread in the boss of the hand wheel 
I, carried by the double bracket K, bolted to the 
framing. The pinion F gears into a spur wheel L, 
fast on the second motion shaft M, which carries a 
pinion N at its opposite end in gonr with the ! 
spur wheel O, keyed on to one end of the cam shaft P. 
his shaft is supported in bearings Q, bolted to the 
top of the standard A, and carries the two cams R R, 
for working the upper pistons me 4), as well as 
the eccentric 8, for working the lower piston T TI. 
are epar wheels for actuating the self-acting feeder 
U; is a fixed table bolted to legs on the inner 
sides of the standards, and having moulds formed 
therein supplied with clay from a hopper by means 
of the usual feeder; W is a pisten or plunger which 
forms the bettom of each mould, receiving a rising 


‘ 


[Prick ONE PENNY. 
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and falling motion from a pair of small cams K 
(Fig. 4), keyed on to the overhead shaft P. These 
cams each revolve within a frame X, to the lower end 
of which is connected the rod Y, secured by a nut to 
each extremity of the cross head Z, keyed on to the 
piston rod a. The upper end of this rod carries the 
pees W (Fig. 5), working inside the moulding box 

, and its lower end when down rests upon a packing 
piece d, on the bed plate or foundation B; S is an 
eccentric keyed on the shaft P, between the snail 
cams R, the rod e of which is connected by a long 
cross pin f, with the upper piston g, working inside 
the main beam h, which slides up and down in ver 
tical guides ii. The piston or plunger g serves te 
form the indentation of the brick when a solid bricl* 
is to be produced, or to form the perforations by 
being provided with suitable pins when perforated 
bricks are required; & is the hollow plunger con- 
nected to the main beam h, fitting accurately into. 
the mould 4, the piston g working through the centre 
of this get A pe (Fig. 5). The cross . i 
works in vertical slots in the main beam h, so that it 
can move up or down without imparting motion to 
the main beam h. 
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Te further explain the modus operandi of brick 
making by this machine, we may remark that, both 
the upper pistons g and k, with the beam h, being 
elevated, elay is fed into the mould, the lower pinton 

e 
beam h, with its hollow piston &, then on 
in the 


W, being at that time in its lowest position. 


n the cla 


to descend, the piston & resting u 
e lower piston W 


mould, whilst at the same time 


rises, and by compressing the clay against the upper 
pistons expels a considerable portion of the air from 


the icles of clay. Whilst this operation is goin 
on the inner or pannel piston g continues to desoen 
slightly, the main beam h and hollow 
maining at rest. 


the mould. In the meantime the bottom piston W, 
has dropped sufficiently to find a support on the pack- 
ing underneath the lower end of its rod, and thus as 
the upper pistone descend they will force the partially 


compressed brick downwards to the bottom of the 
mould, and as the bottom] piston has by, this*time 


obtained a solid bearing, the final pressure is given 
to the clay by the action of the eccentric on the 
upper pistons as it passes its centre. The pannel 
piston g then commences to rise, and so soon as the 
connecting pin f reaches the top of its slots fi, it 
carries up with it the main beam 4, and hollow piston 
& clear of the mould. The bottom piston in the 
meantime rises until its surface is flush with the 
table, thereby expelling the compressed brick from 
the mould, which is then pushed away by the ad- 
vance of the self-acting feeder when bringing the 
next supply of clay, the piston W descending again 
to the bottom of the mould in readiness to receive the 
next charge, when the operations are repeated. We 
may remark that the novelty in the invention is 
the giving three or more distinct and separate pres- 
nibs to the clay at each revolution of the main 
shaft. 


WORKING MEN’S HOUSES IN LONDON. 

A praiseworthy effort is being made to erect 
small blocks of urban dwellings in London, with the 
financial co-operation of the working men themselves. 
The only remedy for overcrowding is, it is felt, the 
erection of a sufficient number of dwellings in place 
of those appropriated by railway companies; and as 
men of capital do not seem inclined to invest their 
money in this direction, it has been suggested that 
working men should combine to supply the means 
A meeting was, therefore, held on Tuesday night 
atthe Lambeth Baths, to take the matter into con- 


sideration, and the result was the formation of a 
London House Improvement Company (limited).” 
As it would be impossible to commence operations 
on the partly paid-up shares of working men, it has 
been decided to include another class of shares to be 
taken by friends of the movement, and to be paid up 
by calls much more rapidly. The proposed capital 
ia £20,000, in 1,000 shares of £10 each, payable 
during the first two years; and 1,000 shares of the 
same amount, payable by instalments of sixpence per 
week, a small entrance fee being charged on each 
share. According to a tabular statement, with which 
we have been favoured, the houses will probably 
produce 10 per cent., although 8 per cent. been 
estimated. At the end of the eighth year, while 5 
per cent. has been paid to the shareholders, a con- 
siderable addition tothat percentage may be expected, 
and double the number of houses can be built. Mr. 
Samuel Sharp architect, has, it appears, prepared 
plans, which it is said will avoid many objections 
made against ordinary model lodging-houses. It is 
proposed to erect separate blocks of buildings, each 
containing two shops and eight dwellings, the shops 
having two back rooms attached. Each flat will 
contain two dwellings, each dwelling consisting of a 
living room 14ft. square, two bedrooms and scu ; 
&c. ashhouses, drying- room, and rooms for work. 
ing men who are employed at home, will be erected 
in the attic. The promoter of this novel scheme also 
intend ultimately to erect houses in the suburbs, for 
the same class of occupiers, who may purchase the 
same when they retire from their labours” with 
the accumulated dividends of years. We com- 
mend the project to the notice of artisans employed 
in the building trades. The investment would cer- 
tainly be a safe and, we believe, a profitable one. It 
will, however, be necessary for the promoters to ap- 
point sub-committees to enlist the sympathies and 
support of working men, and so extend the ueeful- 
mess of thei: proposal. 


piston k re- 
The amount of this descent of the 
pieton g depends of course upon the length of the 
slots in which its pin f works, and so soon as the pin 
F arrives at the bottom of such slots, the beam h and 
hollow piston k will be carried down still further into 
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OUR CHRISTMAS NUMBER. 


In announcing his intention to publish an enlar 
Edition of Tur ENeLisH MEcHANIc as a Christ- 
mas Number, without any increase in price, 
the Proprietor respectfully submits that he there- 
by affords the many thousands of readers and 
numerous contributors an opportunity of each 
contributing a something as a Christmas Treat 
for his fellows—some little trick of trade” (in 
the good and true sense of the word); some 
improvement in tools, anything, in fact, which 
may be of value to brother workmen, and will 
assist in the promotion of feelings of kindliness 
and good fellowship, which the season is so 
eminently calculated to call forth. The Editor 
will not fail on his part, and will be glad to 
find a hearty response to this challenge to do 
mutual good. 


THE MECHANIC’S EXCHANGE. 

We call the attention of our readers to the 
scheme for a Mechanics Exchange,” contained in 
our last number. Hundreds of letters have come to 
hand, all praising the scheme, and some suggestin 
improvements in it. If the scheme is to be carrie 
out it must be done thoroughly, and we await the 
opinion of the majority of our subscribers. 


The English Mechanic. 
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OUR TELEGRAPAIC INSTRUMENTS, 


T has been deemed that the insertion of the 
following particulars, brief indeed, as to the 


merits of the principal telegraph instruments now in 


operation in this country—viz. the Morse” and 


the Bells,” will prove interesting to some of our 
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readers, and tend to draw forth the opinions of those 
who have worked the various instruments, and whe 
are therefore perhaps best qualified to speak asto 
their capabilities. 

Much has been said and written in favour of both 
systems by those parties interested, both commerci- 
ally and scientifically, but the object now is to en- 
deavour to explain the actual rate of working, oor- 
rectness, and general efficiency of the above-mes- 
tioned instruments, and as the Morse was the first of 
the two systems introduced to any extent in this 
country, priority is pe bie to it. 

he Morse is principally used by the Electric and 
International and the United Kingdom Telegraph 
Companies. The instruments used by the latter 
differ slightly in construction from those of the 
former. One wire is required for the transmission 
of the signale, which are received, embossed, or 
printed in ink on a narrow oH Poa paper, and thus 
preserved for reference. By is means additional 
accuracy is guaranteed, as the clerk, when an unin- 
telligible word is received is enabled to re-examine 
the signals; thus dispensing with the necessity in 
many cases of having the word repeated—an advan- 
tago not to be overlooked, as repetitione involve 

elay 


The average speed of working is 23 to 25 words per 
minute, with ordinary commercial messages, or, in 
sonding speeches through, 30 worda can easily be 
managed. Of course it must be understood these 
results a only obtainable when efficient clerks are 


empjoyed. 
ith regard to the Bell "—in operation in 
ia aly on aona of the British and 95 
agnetic Tel mpeeay—it also requires only 
ons wire, but the signals in this case are read off by 
sound from two bells of different tone. It will be 
obvious that some degree of skill is required on the 
part of the clerk, and as he is unable to refer to a slip, 
and has to keep up with the sending clerk, a single 
word unreadable gives kim the option of stoppin 
the sender ud onde or having it repeated at the en 
of the message—thus causing delay. But, to counter- 
balance this disadvantage, a speed of 50 words per 
minute can be obtained ; the average rate being from 
30 to 40. The last Queen's Speech was forwarded 
per this instrument at the rate of 48 words per 


minute. 
4 By these m but sufficient facts it will be seen 
the Morse is the most accurate—the bell giving the 


greatest rapi_ity. Which of the two advantages is 
the greatest, our readers can settle for themselves. 

It should be mentioned that by an arrangement of 
the key used by the Electric Company, a wire in con- 
tact oan be worked, whereas it would be useless 
with the bell system. 

Our own lopan of the matter is, that taking them 
on their merits, they are each excellent in their way: 
and have no doubt that the bells, carefully worked 
with a careful, experienced attendant could produce 
as good results as the Morse—at the same rate of 
transmission. 


ON THE ENGINEER'S SLIDE BULE.* 
(Continued from page 113.) 

The three principal forms in which materials pre- 
sent themselves to the artizan for measurement or 
weight are the cube, cylinder, and globe, conse- 
quently, the greater part of the tables on the 
Engineer's Slide Rule is devoted to the gauge 
points necessary for these purposes, hence we find 
three separate tables headed ‘‘square or cube,” 
„cylinder,“ and globe, and under these headings 
appear the F’s and I's, which are simply contractions, 
for feet and inches. 

The cube being a figure of three dimensions, 
viz.: length, breadth, and depth, and as those 
dimensions may be given all in feet, or all in inches, 
or y in feet and inches, there are corresponding 
columns under this heading, giving gauge points’ 
to meet each case. 

The cylinder has only two dimensions, viz.: 
diameter and length, and as the length is usually 
given in feet, and the diameter in inches, or 
eccasionally both are given in inches, two columns 
only are devoted to this figure. ; 

Lastly, the globe has only one dimension, viz. : 
diameter necessary for calculating its weight or 
cubical contents, yet two columns of gauge points 
are also required for this figure, since the diameter 
may, be piren im feet or inches. 

he first line of gauge points under these re- 
spective figures is marked cubic inches, and is in- 
tended solely for measuring the cubical contents of 
bodies. Thus, if we had a piece of iron 1” long, 1” 
broad, andi” thick, its solid content wouid be 
ne ED 


* Contributed by Mr. W. Tenkes, 
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1x1x1=1; consequently, when the dimeneions of a 
body are given all in inches, our gauge point is 1. 
But if the body had been 1 foot long, 1 inch broad, 
and 1 iach thick, it then would contain 12 cubic 
inches, since one of the dimensions had teen in- 
creased 12 times, and hence, after we obtained the 
contents by the ordinary method we should have to 
raultiply by 12, requiring a second operation when- 
ever the dimensions were given partly in feet and 
partly in inches. 

To avoid this double work we find a decimal 
equivalent by dividing 1 by 12, which gives -0083, 
and by dividing by this as a gauge point we per- 
form the operation at once. So, also, when all the 
dimensions are given in feet, and we require to know 
the contents in cubic inches, instead of multiplying 
by 1,728, we use the divisor 0, O00, 578, the gauge 
point under F. F. F. 

The next line of gauge points is for the solution 
of questions where the contents are required in 
cubio feet, hence, where the dimensions are given 
all in inches the result must be divided by 1,728, the 
number of cubic inches in a cubic foot, hence 1,728 
becomes the gauge point, but when two dimensions 
are given in inches, and the third in feet, as in the 
second column, the result, as before, would be 12 
times too small, hence our divisor or gauge point 


must be 12 times less, or 


= 144, and when the 


dimensions are all in feet, the gauge point will of 


course be 1, or 1,728 times less than when inches 
only were used. i 
o find the gauge pona for the cylinder it is 
ary to consider that if a cylinder and cube are 
equal in length, their contents will bear the same 
proportion to each other as the areas of their cross 
sections, such sections being respectively the circle 
and square. It is well known that a circle, the 
diameter of which is 1, and a square, of which tho 
side is also 1, bear nearly the same ratio to each 
other superficially as 7854 to 1, hence if we divide 
the gauge point of the cube where the dimensions 


1 
are given in inches by ‘7854, we get ———=1-273, 
"T854 
the gauge point for the cylinder when diameter 
and len 


length are in inches, and this result divided 
2 by 12 fur the reason already stated, gives 


5 106, the gauge point when the diameter is 
in inches, and the length in feet, ard in like man- 
ner we could, if necessary, obtain the gauge point 
when the anewer is required in cubic feet. 

Again, it can be shown with jregard to the globe 
that it bears very nearly the same proportion to a 
cube when the diameter of the one is equal to the 
aide of the other, as 5236: 1, and therefore, by the 
same process as with the cylinder, but using 5236 
as a division, the gauge points for the contents of 
globes are determined. 

The next point for consideration is the capacity of 
vessels, or the quantity such vessels would contain, 
the standard being the imperial gallon, which 
approximately contains 277 cubic inches, conse- 
quently, when the dimensions of the vessel under 
consideration are given all in inches, the gauge 
point ia 277, and precisely the same rule as above 
given holds good for finding the other gauge points 
when the dimensions vary in kind or the vessel varies 
in form, whether cubicel, cylindrical, or globular. 

The other gauge points given in the three tables 
above referred to are designed for the purpose of 
finding the weight of bodies when the e 
are given, those in the column III. being a table of 
the approximate number of cubic inches in a pound 
of the different materials named. Thus one pound of 
water contains very nearly 27°65 cubic inches, 
while one pound of copper contains 3°12 cubic 
inches, and so on with the others, and, as shown in 
the case of mensuration, all the other columus are 
deduced from this one by using the proper divisors. 

It is evident that if we can by any means find the 
number of cubic inches in any body placed before 
us, and if we also know how many of those cubic 
iuches of the material are contained ina pound by 
weight, by simply dividing the contents by this 
Jatter number, we at once find the total weight of 
the body, and this is just what we do when we 
attempt te find the weight instrumentally by means 
of our rule, and having the four lines of numbers 
and the proper gauge points, we are enabled in one 
operation to find the solid contents and the weight 
of the body when its form is either a cube, a cylin- 
der, or a globe, thereby reducing rather a complex 
series of mathematical manipulations to ove of the 
greatest simplicity. In cases of irregular figures a 
preliminary operation will reduce them to one of the 
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three forms above enumerated, when the given rules 
hecome applicable, and practically these irregulari- 
ties occur most frequently in figures of square 
section, the breadth very often exceeding the depth, 
such however, can with great ease be reduced to a 
mean square by the rule given for the square and 
its root.” In dealing then with the mensuration of 
solids, whether we require to find their solid con- 
tents, their fluid capacity, or their weight, one 
general rule holds good, and that is as follows:— 
All gauge points must be found on A, and placed 
a the length of the bodies found on B, then 
if the body be a regular figure, find the side of cube 
or diameter of cylinder or globe, but if irregniar 
find the mean square or diameter on D, against 
which is found on O the cubic contents, fluid 
capacity,or weight, according to the nature of the 
question and the gauge point selected. 

As an example, zuppose we raroa the weight 
of a cast iron pillar, 10 feet high, and 10 inches 
diameter? 

For cast iron in the column of cylinders under 
feet and inches (F. I.) we find the gauge point 
407, and setting this number upon A, against the 
length, 10 feet on B, against the diameter 10” en D, 
we find the weight required, viz : 2,450 lbs on C. 

To obtain this result arithmetically we should 

10x 10x 7854 x 10x12 
have to operate thus; 


3°84 
somewhat tedious operation, which would give as a 
result 2, 459 lb., or 9lb. more than obtained by the 
mile. a difference practically inappreciable, and 
arising not from any inaccuracy in the principle upon 
which the rule is founded, but from the infinitely 
small divisions that would have to be made in its 
construction in order to give the exact fourth figure, 
it is, in fact, a sacrifice of extreme accuracy to great 
simplicity and speed of manipulation, readily 
accepted as eufficiently close an approximation to 
suit all practical purposes. 
(To be continued. ) 


— — 


MECHANICAL EQUIVALENT OF LIGHT. 


For some time past it has been considered certain 
that light is capable of producing mechanical effect ; 
but the relative amount of the latter was not hitherto 
determined. We have now, however, obtained the 
desired information on this point, by means of the 
researches of Professor Thomsen, of Copenhagen. 
He changed the light into heat, and then estimated 
the mechanical effect which the heat was capable of 
producing. 

For this purpose he caused a beam of light, freed 
from all caloric rays, by transmission through a layer 
of water, to pass to a thermo-pile; and the heating 
effect thus produced was determined by the deflection 
of the multiplier. 

During these experiments, varions modifying cir- 
cumstances were to be taken into accouat; thus, the 
absorption of luminous rays by the water was found 
to be 0°13, and this was to be allowed for. The in- 
dications of the thermo-multiplier were compared 
with the absolute radiation of heat, and it was ascer- 
tained that only one-seventh of the entire heat dis- 
engaged leaves the flame as radiant heat and light, 
the remaining six-sevenths being carried away by 
the heated air; but the more intense the light, the 
greater the radiation. 

The conclusion arrived at was, that a flame whose 
luminous intensity is equal to that of a candle which 
burns 126'5588 gre of spermaceti per hour, rudiates, 
per minute, light which, changed into heat, would 
raise the temperature of 63°28 grs. of water 1°8° Fahr.; 
and that light, whose luminous intensity is 34-9 times 
as greatas that of the spermaceti candle, would raise 
15.434 grs., or about 2 lba. 3} oz. avoird , one metre 
(39°37 in.) high in a second that is, would perform 
a unit of work. 

The experiments were made with the light obtained 
from a spermaceti candle, a gas flame, and a modera- 
teur lamp. Solar and electric light have not yet 
been examined. 

Some curious calculations have been founded on the 
above results. Taking the total light of the sun as 
equal to 1,230 septillions of spermaceti candles, and 
that it would produce proportional effects, it would 
lift a weight equal to of the earth twenty feet 
per secon 


Surpostne the motion of the earth on its orbit were 
stopped, an amount of heat would be developed euf- 
ficient toraise the temperature of a globe of lead of 
the same size as the earth 384,000 degrees of the 
Centigrade thermometer, or, in other words, the 
heat thus raised would be equal to that derived 
from the combuetion of 14 globes of coal, each 
equal to the earth in size. 


of it is brought into i À 
the residuum, or coke, which remains after the various 
oil and gases 
count for fuel, being frequently used to carry on the 
several chemical processes to which the crude petro- 
leum is submitted. The products obtained are— 
benzine or naphtha, burning oil, paraffin, 
coke. ter cleme 
being something between a gas and a fluid, is driven 
off from 90° to 3000 of heat, and constitutes 
15 per cent. in bulk of the crude 
naphtha is now called gasoline, 
minating gas is prepared. 
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PETROLEUM AND ITS PRODUCTS. 
In the treatment of petroleam almost every part 
a merchantile condition, even 


have been obtained is turned to ac- 


and the 
The naphtha, which is the lighter clement, 


about 
oil. The lighter 
and from it an illu- 
The warmth of the hand 
will cause it to boil. A heavier distillation is used 
for cleaning purposes, and a still heavier has been 
used by painters as a substitute for spirit of turpen- 
tine. At from 3000 to 500° the product of the still is 
a light oil, which, after treating with sulphuric 
acid and caustic soda, for the purpose of deodorising 
it, becomes the burning oil of commerce. Thie con- 
stitutes about 60 per cent. of the crude oil. As the 
heat is gradually increased from 500° to 8000 heavy 
oil is preduced, which, being treated in the same 
manner as the burning oil, is then barrelled up, and 
packed away in the cellar, with ice and salt, for the 
purpose of chilling it, as it is called. Thisis effected 
shortly, when, upon opening the barrels, the oil 
is found to have assumed something of the appear- 
ance of calves-foot jelly. It is then put into canvas 
bags, and being placed under a screw press, 10 eub- 
jected to an immense pressure. The finished lubri- 
cating oil is thus squeezed out, and separated from 
the paraffin, which ie found in the bags in the shape 
of thin white cakes, which are almost perfectly taste- 
leas, and in every repe resembling wax. This 
being purified, is used for the purpose te which 
common wax is applied, such as the making of wax 
candles, clear starching, the manufacture of chew- 
ing gum, Ke. In its refined state thie paraffin is 
worth from 200. to 35c. per pound. The lubricating 
oil will, perhaps, make 9 to 10 per cent. of the 
amount of crude from which it is ae . 
raffin may equal 1 per cent. At 8 ə conter 

of the still will chow a red heat. The distillation 
is then stopped, and the residuum, which is a sort 
of coke, similar in appearance to ordinary coal coke, 
is removed, and u for fuel. 


LETTEKS ro TR DITOR. 
[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


HOW GREAT COMPANIES REMUNERATE THEIR 
OFFICIAL“, 


Sir,—Your out spoken article upon the Corporation pas 
scheme is worthy of you. I fur one wish there «as aw little 
more competition in other companies—it might be the 
means of some of the underpaid officials being better re 
munerated for their services. You may beiter understand 
me when I inform you that I am intimate with the manager 
of a department in a wealthy company paying # per cent. 
and a heavy bonus. free of all income-tax, anda fuod of 
£50,000 of undivided funds, and although the directors, 
auditors, &c., know that this man has four children, hie 
salary is only £96 per annum, the profits of his department 
are £9,000 per quarter, deducting £1,000 per annum for all 
working expenses. Crzic. 


VELOCIPEDES, 8 
sir. —l have just seen your article on · Velocipedes,” and 
wish your correspondents had sent in something of greater 
novelty in mechanism. 

Now, Sir. being an amateur in tbis line, and having plenty 
of advantages to try anything I might wish, 1 beg to offer 
you my experience 

About twelve or fourteen years ago a friend of mine used 
to amuse himself with ove of the old-fashioned dandy car- 
riages with one crank andone handle. About eighteen 
months ago I looked it up, but it was too rade a machine 
to go at any speed: so I set about making one to carry one 
person upon the principle you explain in valuable 
paper. But, alas, it would not work —scarcely able to move 
along a level road. I took it to poea and re-constructed 
it according to my own idea, and fortwo persons. When 
finished, we attained a speed of about six or seven miles 
an hour, but could not getup hill, Well, about six months 
ago, a postman between a village about six miles from 
Leicester, bought one called the American Lever Pendu- 
lum Carriage.” Mine then sank into oblivion agaiast bis, 
so L set about to put some parts to mine resembling in 
principle what seemed to me to be the secret of his, At 
last, about two months ago, I got it work. I also enlarged 
it to carry three, all working with both hands and feet, and 
I think It as near perfection in a velocipede as possible. 
With the roads dry we can attain a speed of ten to twelve 
miles an hour, and ascend ordinary hills with ease, lt 
also carr.es two as easily and comfortably as three. There 
is a lock-up box on it to tools, &c., and seme day I 
mean to undertake some long journey in it with a oouple of 
friends, It works quite to my sati«faction, and, if desirable 
to you, I will send a description of it. 


Sons EL LN. 
[We chal! he glad to receive the description with draw- 
ings.— Ep. E. M. 
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DISC SHOT CANNON. 

Sir,—Reading of the number of improvements that are 
being effected in fire-arms, I venture to send you a design 
which I think is quite novel, and possesses some advan- 
tages over others ; the design I send you is that of acannon 
and shot, which I term the disc shot cannon. 

Fig. 1 is the p'an view of the cannon ; figs. 2 is the side 
‘elevation ; figs. 3 and 4 are end views, and figs. 5, 6, 7, 8, 
are views of the shot. 

The advantage which I think is in my plan is increased 
penetration ; as you will observe in the shot that it is 
flattered, and that it has a very thin cutting edge, so that 
in rotating any object which comes in its way will receive 
the sharp edge, which would, acoording to my ideas, pene- 
trate farther than those at present: the rotating shot, fig. 
5 and 6, would receive rotation either by having the bore 
made deeper at one side than the other, or the shot could 
have indentations at the sides, as shown in figs. 5 and 6, so 
that the alr would act against them and cause the shot to 
rotate ; and the greater the rotation, the greater the pene- 
tration ; as a piece of soft iron rotating pear great speed 
has been known to cut through a hardened file, so that I 
am of opinion that my shot would produce more effect than 


a rifled one, as it would then act as a saw and wedge; of 


course on entering the material the rotation would be di- 
miniahed, but then we must look at the rified shot, they 


rotate and see the penetration which is due totheir rota- 


tion. 
I do not confine myself strictly to the shape of the shot 


and bore I send, as the shot may be quite flat and rounded 
or sharpened at its edges, or like a ring, hollow in the 
middle. Figs. 7 and 8 is another sort of shot; not rotating 
shots. The cannons could be made either with the widest 
part of the bore horizontal, vertical, or at any angle; it 
would be rsther difficult to bore the cannons at first, as 
some alterations in the present machines would be re- 


quisite. 
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the foot? If so, how they are connected to the lathe spindle 
or face plate, their mode of operation and working, how 
to chuck the work to be turned, and if it can be turned by 


formation would be kindly accepted.— rsTENMATIO. 


Larae MaNorBL.—Can any correspondent assist me in a 
little: difficulty? The mandrel of my lathe binds in the 
collar, and I cannct tell the reason. Both mandrel and 
collar are steel, both hard, and fitted as well as any I ever 
saw, and yet even when well supplied with oil, after turning 
some time, they heat and bind. Any explanation of the 
difficulty will be esteemed by A Ton. 

DzILI. —Will Mr. W. H. Northcott or any gentleman 
inform me of the kind of drill or rimer used for re boring 
gun barrela that are out of truth by long use and rust, and 
the manner in which such operations are performed 
Cina 

Si.veging.—Can any of your readers inform me hew 
small articles of brass or iron may be coated wtth tin to 
have the appearance of silver plate P—HIAD'S NEST. 

BoiLer.—(an sny correspondent furnish me with some 
idea of the most suitsble sort of boiler to drive a small steam 


engine about two horse. power on board of a small pleasure 
boat 


particular attention being paid as regards cheapness, 
usefulness, easy and little firing, and capable or rising steam 
quickly and retaining same, as, also to be in as little bulk 
as possible ?—NaB. 
Maaic LANTERN —Will some correspondent inform me 


the cheapest and best way to construct a magic lantern of 


sufficient size for a lecture room, to forma dise, say, six or 
eight feet diameter; also, the sort of lenses, their diameter 
snd length of focus, also the beet light to use, and how 
made —W. SAL. 

RemovisGc VarwisH.—Can any contributor tell me of 


This is not the first time I have had the pleasure of send- 
ing designs to you for publication, as I sent a railway 
break to you which you budy published in your paper of 
June Soth, of the present year; I therefore hope yeu will 
oblige me by publishing this, as I have other designs I 
should like to send you, which may prove very interesting 
to your numerous readers, and of course open to improve 
ment, as there is room for eel High in everything. I 
must conclude, hoping you will oblige me by putlishing 


this design. CHRISTOPHER JAMES LITTLE. 


CORRECTION, 
Sir,—In your impression of the let inst, you inserted 
five theorems from me on the safety, valve lever, three of 
which the arithmetic sines were not correct. 


axc 
Ist. You have x cx e= 4; which should be 


axc 


10 1e = d. . (Il) 


(a x b) (a + b) 
2nd, d — c ——— e; which should be d 
b 
=e.,. (3) 
(d —c) (ao) 
3rd. b ——— = c; which should be b = e 
0 a * b a+b 
a J.8. 


OUR SUBSCRIBERS’ NOTES AND QUIRIES. 


Ovar Catcx.—Xever having seen drawings before of 
your eval and eccentric chucks for turning. nor any 
ind of those working apparatus, I must own I cannot 
thoroughly understand them. Would your correspondents 


FIG. 6. I FIG.8. 
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some means for removing the varnish called oak stain 
from timber without scraping or staining the wond, as 
potash does? Also, the best composition with which to 
paint the masts and spars of a yacht after having been 
scraped ?—Youmg YacHTsMan, 

Castive.—Can any correspondent inform me of a first 
aa mixture of metal for casting steam-engine cylinders ? 
~- BRISTOL. 


SVO rm. Con auy reader inform me, first, the 
process of brasing without heat; second, of blueing steel 
without heat ?—C. K, L. 


ADDRESS Wantep —J. K. wishes for the address of Mr. 
S. Taylor, whose letter on the Atlantic Telegraph Cable ap- 
peared in Tue Mzosanro in June last, 


Cornish Buotus.— Can any reader inform me where I 
can procure, in a cheap form, a description of the Cornish 
engine, with illustrations, such as In the various 
London water works companies? I am the inventor of 
a low pressure ball cock, and should be glad to dispose of 
it. or join some really honest person in bringing it out. Its 
merits are, firat, that it is effectual; second, it is very 
cheap ; third, it is not worth stealing; fourth, it cannot 
easily get out of order, and if it does a child oould repair 


MrTALLIC Parzse.—How is this paper (which is used for 

poo tn peg prepared, and of what metal are the points 
or writing upon the same made ? Z. Y X. 

CIRCULAR SAw.—1 bave had a circular saw frame (foot 
power), ten years for cutting Jacquard nogs used in lace 
machinery, but cannot mate it cut more than 3 inch thick 
to work comfortably. Beyond that, it becomes labour, and 
the power ought to be steam, or does Mr. A. Lee think the 
panel saw preferable 7— Burr Jorr. 

Fest 8aw.—Will Thos. E. Merritt oblige me through 
your journal with a few tigured details of his fret saw, and 
the thicaness it will cut hard wood, and oblige. —Butt 


JOINT. 0 


UIL Works.—Will any of your kind Chester readers 


kindly inform me if that kindof chuck can be applied to 
acommon lathe, with face plate and back gear, dr ven by 


a hand tool, either in wood or iron; also, if the centres of 
the lathe have to perform any part inthe work? Any in- 


— |DrcexserR 15, 1865. 


give me the proper address of the Paraffin On Werks or 
Oil Refinery at Chester? W. H. H. * 

Compositiog Saw Dust.—Can avy of your readers in. 
form me how to make compnsition saw-dust, such as is 
sometimes used to make medallions 7 Tos. Woon 

MELTING Brass AND: OLOURING G. LD Con any reader 
answer the follow. ng questions :—1. When I melt brass by 
means of the furnace deserihedin No.28 of Tus Hola Me. 
CHAMIO, the melted metal does not pour we'l; how can | 
make it run easily into the small moulds whieh I use, s 
that it will pot run out in a thick heavy mass? 2. Hovis 
18 carat gold colouurnd 2—MiLLa Nick-n4cKk. 

HARADZNIxG STERL — Many thanks to the several corres- 
pendents who so hindiy answered wy enquiry for screw 
threads. Por the information of noviees like myself, I beg 
to record the following :—I tried to harden two pieces of 
steel in a domestic fire, and failed. I used the bellow 
which made matters worse, the file outting it lise iroa, I 
thought it probable that the blast impiuging on the steel 
abatracted some of the carbon, similar to the Bessemer far. 
nace. I tried again. by placing the steel in the fire above 
the blast I blew it very hot, tal ing cate, by noticing the 
colour of the fire round the tool, that the cold blest did not 
touch the steel. I succeeded with best resuite—the steel 
seemed to absorb fresh carbon from the fire. 
some of your practical correspondents can throw some ligut 
on this point /—Axrow. 

GaLyasisixe.—Will any reader inform me of the best 
and chrapest apparatus for galvanising iron hooping in 
bars ?— OOPER. 

WATER Gavog.— If the glass tube of a water gauge, ors 
steam gauge be cleau:d out with a wire, even when the tabe 
is quite cold, itis sure to break in some hours afterwards 
I should be glad to k now from some of your correspondents 
the cause of this —BRITTLa. 

JaPamuine, &c —Will any subseriber inform me how to 
japan iron for parlour ornaments, the materials of which it 
is composed, and the beat method of using it? also. the 
best form, cylindrical or spherical, of. a copper boiler, to hold 
about ely ht g. llons for a worsing pressure of about 25 lbs., 
the best method of making it, and the price ?—Moxzeaxts. 

FRET Saw. —I should esteem it a favour if Thos. Merrit 
would furnish the following infermation respecting the 
fret machine as inserted in a recent number, where it can 
be procured the probable cost, ifdriven by hand or steam 
power, and the force required, and if he would grant a per- 
sonal interview ?—Joun HERBERT. 

LRowziNe.—Can any correspondent inform me of a good 
way of bronsing m 3? -B, Kingsland 

BERMAN TIASsT — Will any reader of TAI Enotisz Mi- 
CHaNIC kindly inform me how to make quick German 
yeast, such as is imported from Germany ? — BAER. 

VeLooipepgs.—Will any reader hindiy inform me 
which is the proper kind of teak, and where to obtain the 
best fellies for velocipedes ?—N. J. W. 

ATLamtic Ca LA. — What amount of pressure is there 
on a foot or squsre inch of, say, the Atlintic Cable? what 

ure docs it sustain zt 30 feet under the serface, 1W 
eet, 1,000 foet, and one mile ?—MAGNET 

Exeixz VERSUS Warza WHERL.— Will a 10-horse engine 
cylinder consume as much ste.m 18 a 10 borse- power 
water wheel consumes of water? or, rather, perhaps, would 
the same quantity that tu.ns the Ww. ter- wheel be the seme 
as would work: on engine of the same power ? Marr 


REPLI“S TO QUERIES. 


Tur Prayars anD Cnzar TELescoPprs.—It would be 
absolutely impossible to answer your co: respondent, Mr. C. 
T. Whitmell, without encroaching exceedingly on your 
8 . I may, however, just ray shat for the planets te 
describe circles rouod the sun the force with whioh each 
was eet projected must have bean precisely equiva 
lent to the velocity which it would have acquired by falling 
through half the radius of the circle. The great improbe- 
bility of this exact coincidence will be at once seen ; and 
any deviation from it necessitates the description of an 
ellipse by a planetary body: or, in an extreme case (as 
that of a comet), where the projectile force preponderates 
much over the attraction of the sun, ofa or even 
a hyperbola I am, of course, ignorant of the amount of 
Mr. Whitmell’s mathematical knowledge, and have, there- 
fore, some diffidence in referring him to sources of infor- 
mation; but I should think that consultation either of 
Tomlinson’s ‘‘ Mechanics,” (part 3, sec. 3), or of Malo's 
“Astronomy,” (chap 4), would suffice for his parpose, I 
mention these books on account of their cheapaese ; 
oniy cost a shilling each and are published in Weales 
series. One word as to cheap telescopes. All the direc- 
tions sent by your correspondents are merely what is called 
at Cambridge ‘‘orib’’ from the works of the late Dr. Dick. 
I well remembered the 36 inch and 1 inen convex leases,’ 
when I cautioned Athelstane against a non-achromatic object 
glass. Should he and Magnifier however. determine each 

construct one of these fearful and wonderful instruments, 
I can only recommend them to try and attain the frame of 
mind of the man in Punch, who went f r four ounces of 
mixed tea; and who while he hoped for tue bent, was pre- 
pared for the wors.” -A Fa_iow or THB Ror. 1 ABTRONO- 
MIOAL SOCIBTY. 

In reply to C. B. M. 8. I know of no such rule as that 
he enquires for, nor until some new method of propera 
is discovered, wherein. with two numbers given to find the 
remaining two in order te complete the proportion by & 
single operation, is it very thet such rule will be 
found, A range at leisure through the tifth book of Euclid 
would be of service to O. B. M. 8. Ebonite discs, already 
prepar: d, and with finely polished sur acos, caa be obteined 
of Mesars. Silver, the pstentees, Biskopigate street. Lan- 
don. Price about 4s. per weight. For the cushion of mine 
I use common wa-h leather and the usual same 
as applied to glass disos. My plate 14” diameter x i 
thick weighs about 1} los. as pearly as I can remember. 

I think Theo. can buy a disc ready turned cheaper thea 
buying sheet ebonite to construct ene, and very muc 


Dacemarr 15.16 65. 


i Gan a Gnd, With the advantage of far higher 

and no liabiiſty to fracture. In fect, in all cases 
where it is applicable in the construction of any electrical 
— we a fag without flattering the inventor, 
s 5 e ebontte.“ 

J. C Wigg. I believe there is not even an empirical 
law yet formed for determining the length and thickness 
@ wire for the electro magnet in such machines, almost 
every maker varying in accordance with his opinion, and 
the for which the machine is designed, from the 
simple medial toy up to Kikingten’s electro pe and 
N that to Prof. Holmes elestric light machines 

hat yea bave to bear in mind is that you are dealing 

with “high tension electricity.“ to which well insulated 

wire, however five or long, offers but slight resiat- 

ance, while every additional turm increases the extent of 

your effects up to acertain point, which experiment with 
your machine alene can determine. 

Oh sussana, yuu can readily deposit iron on gutts percha. 
using a solution of sulphate of iroa, with a plate of as 

must be well and evenly covered 
with bago, for which purpose gutta percha is eminently 
fited. Use Daniel’s battery, and increase the tension as 
may be foaend necessary. 

Vineeat ©. Davis. In coupling fer quantity, you join up 
all the eon plate terminals te each other, to form one 
pote of pour battery, and all the zinc plates in like manner 
te constitute the other pole. But in doing so, you affect 
semething which hitherto you have most probably over- 
booked, viz.: decreased the tension of your current three 
times, hence if you use the same external resistance (the 
wire whieh e the current from and to the battery), 
you wilt certainly find tha: you get less anana than when 
you had the arrangement for tension, While, if instead of 
using the same wires you substitute very short and rather 
thick terminals, you then find the sdvantage (for certain 
purposes only, mind) in altering to quantity. I regret. 
that in consequence of the limited space at the command 
of the Bator. I can only supply you with bare facts without 
a Tationale. but since we are promised a ‘‘double number 
at Christmas,” I may, if time permits, revert again to this 
and kind.ed subjerts.—-Wa. Tonkes. 

BorLer Coxscrocrion.—I am sorry that Aspirant does 
wos understand the system of my boiler. Its principle 
camabiaes a mode for preventing turrowing, and adding 
strength to the boiler without increasing the weight to any 
greet extent. There have been several theories offered on 
the cerrosion of steam boilers ; one of these is, that, carboa- 
ate of lime decomposed from the feed water by the heat, 
is forced by the pressure and the current into the ex- 
panded seams, these attempting to return to their original 
pesitions, are opposed and resisted by minute particles of 
this destructive agent, which, on sceount of its great hard- 
mess. is enabdied to cut, and thereby destroy with great 
facility the fibres of the plates. The theory, however, to 
which I am inclined to give the preference. is, that chemi- 
cala derived from the water lodge on the edges of the 
pistes and seams, causing a galvanic aotion, thereby de- 
streying the pla es 

Taking this into consideration I saw that if a boilercould 
be so,designed that there would be no lodgment whatever 
for these chemicals, and that if the plates did corrode they 
could not give way of themselves ; and, when they did give 
wey, they would have given ample warning beforehand — 
that suca a boiler would be a great improvement. Some 
time after I designed the boiler, the merits of which are 
at under review; and an attentive examination of 
the drawings will show that it possesses all the above merits. 
The edges of the plate meeting flush. unless the boiler ex- 

to an unusual amount. there wil: be no lodgment for 

aay ofthese agents; then (looking at the figures 4 and 5), if 
By any unioosed for manner the plates corroded, the 
ts would ieak to such an extent long before there wou'd 
any danger, thatthe attendant oould not help noticing 
the leakage. The strength of the boiler does not depend 
on the pars end riveting alone The strain of the plates 
being n on the riveting and flange plates; as these 
Jatter cannot give way without withdrawing the wedges on 
their ends, the wedges must be c:ush.d, and throwing she 
strain oa the hoops, burst them be.ore the plate could give 


Tiere that Aspirant and others vill fally andersteadthe 
above explanation, and shall now proceed to Aspirant 
letter of Nov 24th. 1 diresay that Aspirant fully andar- 
stands the method of calcula ing tha strength of 

and likewise of steel hoops subjected tostrain, in which ease 
he will ve thet the strength the hoops would only 
add” wil be according to the area of their cross section in 


be a greater 

certainty of a deficien: joint. For these ressons, I should 

end him to u-e thin plates whenever it is possibie ; 

to drin his holes with such a drill as is used by most en- 

of the pro- ent day, which wii] drill from 6 to 20 
3 the same time. j 

mot.notise Mr. Jenkins’ letter, beyond thanking 

is complimentary opinion and coaclude by io- 

forming him that ihe system he recommends is exceedingly 

ike a system, by Mr. Galloway, introduced some 
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years ago, and that, if I employed tubes “of a little less snb- 
stance,” that it would se obatract the passage of the hot 
air and smoke, that I doubt if it would produce a sufficient 
blast; nevertheless, he will doubtless hear of me some da 
at the Mastro’ Boiler Works, with due thanks for bis kin 
invitation —ADBIAWw NEISON. 

Maanuers’ Coxpaxsurs.—In reply to F. Donnelly. It is 
essential that the springs 8, 8, in my sketch ofa magneto 
machine be trought in metallic communication with the 
terminals T, T. The dimensions of the steel magnet are as 
follows :—l0inohes high, 2} inches in breadth, by 2 in 
d pth. If expense isan object, a horse-shoe magnet of the 
dimensions given, made of cast iron and magnetized in the 
usual way will form a good substitute for the steel magnet, 
and if not quite 80 effective is considerably cheaper. 

P. R. 8. It is a difficult matter to entirely 3 the 
influenee of a magnet on an object a short distance off, by 
inserting a substanc: between them II it is merely wished 
to partially destroy this influence, it may readily be done 

inserting a soft iron armature between the two; the 
oser the armature to the magnet, the Jess will be its in- 
fluence on the object. 

A. H. V. and Wm. Gibson will find the condenser de- 


-scribed in No 20 of Tur EY LIS MCHAuUO attached to the 


contract breaker of induction coil or magnet in following 
manner. Solder or otherwise fasten a piece of wire to each 
side of contect breaker, selecting the most convenient part 
forthat purpose. The opposite ends of theee two wires 


should be soldered to a couple of thin discs of (about 
the size of a penny piece, 785 mugi surfaces 
of which ought to be well 5 ene of 
these discs of metel in contest with the sheet ef. form- 


ing one end of condenxer, and the other dise to the sheet of 
foil forming the opposite end or side of condenser. The 
discs of metal are kept in their respectivo places by pres- 
sure. Single sheets of tinfoil may a be purchased 
at an operative chemist’s at 2d. perabeet. ral 
sell it by the pound 28. 9d. is abant the-psise. 

C You can obtain sheets of India rubber either at 


. C. 
Silver's Bish p gate-street, or at Macintosh and Co., Cheap.. 


gi aa rows 1 3 
RESSURE ON VAIVI.—In reply te your co t 
J M. B., I bez to state that shepressare upon the valve 
(per his sketch), will be as f — 

The lever being of the ind, the effective weight 
of which will be equal to s & 14;) 19 15 11-162219-9804, 
and by a known property, 

33 x 9} + 19 9804 

— +1 0% = 1661188 = weight apon 


2 
valve. ae area of the valve = 2:4053 square incher, 
1183 

°.. — — 69 062 lbs. pressure per square inch, 

2 4053 N = 
ulred. 
he answer to the second question is as follows: 

60 (2:453) —1°4373 = 147808 Ibs effective pressure on 
lerer Now let x be the distance from the fulcrum re 
quired. 

Then $3 x + 199904 = 2 8905 

3 (14: 8815) —19 98:4 
Whenee ... § 0530. 
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i Taer an ce bag 5 is therefore 8 1-18” inghes 
is will mee e requirements of your cor. 
respondent. —Jaxns J. A. Flowza. 

OIL FUR CLOnK:,—#eeing a correspondent wishes for a 
receipt, I beg to offer one 1 have foind very good It is to 
take about sounces of the b-st sperm gil, put in it about 
2 tengpoonfals of ordinary carbonate of soda; warm it 
slightly and sha e as much as you lite. Then set it aside 
for a weer orsa to settle. Use of course the clear oil from 
the. surface. This process removes all acid from the oil, 
which will otherwise turn the brass &c. green. For ordinary 
purposes good sperm oil is better than any other, as it does 
not get hard and s:icsy —A. H. 

To SuFTEN Cast Inox —If pickling in dilute nitric acid 
does not answer, place the article in a clear fire, and heat 
it toa dul red for half au hour It mast not get too hot, 
or it mill crumble up when pulled out. Then let it cool as 
slowly as possible. If the heat be a bright red, owing to 
the extreme brittleness of cast iron at that heat; it wili 
almost certainly brea<. At least, that has been my un- 
happy ex lende over a clock wheel —ScHooL of Min ss. 

Av. J. M. S. will find the following a correct 
to his query on pressure on steam valve in No. 35 
den th» valve is loaded asia the sketch, steam will be- 
gin to blow off at 65-9 lbs per «quare inch. 
ar tipo bench sary hag  puced 8 128 inches from centre of 
cram or point plo u a pressure of 6) lbs uare 
inch on boller.—. H J T. RS 
sri ee AxYTRLUNUMY. 

Il am pleased to see by the es of your valuable 
work that an interesting and ennotling denen of seience, 
viz: astronomy, is the subject of inquiries from numeroas 
correspondents, 

Mr. E. B. Wegg has given instructions how to make an 
astronomical telescope for £2 10s., an instrament at such 
a price very few ‘‘ English mechanics’ could buy or make. 
If you will allow mą the spac: for the following description 
and diagrams, 1 wili endeavour to instruct those readers 
who aro interested in the subject how to mate a telescope 
wh.ch will show the satel ites of Jupiter, the rings of Saturn. 
the mountains aad valleys in the moon. at the cost of a few 
shillings. First, we require two lenses, diagram below 
illastrates the kind, for an astronomical telescope ; they are 
called double convex. 
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placed at the ond farth 

est from the eye; the most convenient kind is 48 inches in 

facal length, the price 28. 6d.; the eye glass is the one 

nearest the eye, ite focal length should be 1 inch. Price 
1s. The two wiil produce a magnifying power of 48 times. 

The tube can be made of brown paper, or you can have 

it eon, a tinman for a small sum If you intend to 

b 


The objec: glass is the large lens 


make it of brown paper. commence by ng sheets round 
a roller 42 inches in length, 2} inches in diameter, let esch 
layer dry befere you paste the other on ; now into one end 
fix goa Object glass, commence making tube No. 2. it must 
be 8 inches in length and must just slip into tube No. 1 ; in 
one end fix your eye glass, then slip one tube into the other 
no that it can be drawn in and out at pleasure It will be 
necessary to provide a cap with a hole about } an inch in 
its centre, te slip on the smaller tube, and to which the eye 
is placed. It may be as well to mention that in leoking at 
some objects, it is necessary ta contract the aperture, this 
may be done by means of a piece of card perforated with 
holes of different sizes. If your telescope is made correctly 
it will be like the following diagram. 


C 


A, object glass; B, long tube; C, the cap; D, eye-glass 
E, small tube. Ep. MeGUnx. 


SUN AND PLANET MOTION. 
Sir.—In answer to C. W. (Peterbore’), I senda drawio? 
and description of Watt's sun and planet motion. 


It may be seen at a glance that the sun and plinet 
wheels are only a concesled crank. (It is said that Watt 
invented the real crank as it ia now in use; but that a 
workman left his employ and divulged his invention to 
another man, who immediately produced a crank en Watt's 
plan, but took the credit of the invention to himse:f.) Watt 
was obliged to invent this m»tion to render bis engine 
complete without any other person's production. 

A. is the beam; B, the connecting rod: C. the fly-wheel; 
D, the sun wheel ; E, the wheel, aad F, a bar of iron 
convecting the centres of the sun and planet wheels. 

. On the axis of the fiy wheel, G, is fastened a smli coa- 
centric toothed wheel, D; a similar tootbed wheel, E, is 
fastened to the connecting rod B, (which cbmes from the 
end of the beam), so that it cannot turn on its axis, but 
must rise and fall withthe motion of the beam. 

A bar of iron, F, connects the centres of the two small 
tooth- d wheels, D. and EB, when therefore the beam raises 
the wheel E, it mast move round the circumference of the 
wheel D, an¢ with it turn the fly-wheel C, which ought to 
make two revolutions while the wheel B, goes rouud it 
once; thus D, like the sun, turns only on its axis, and Is 
consequently called the sun wheel, while E revolves about 
it as the planets revolve round the zun, and is, for thie 


reason, called the et wheel. 
pan Davip SLoaw Tuoxsor. 


Tae number of locomotives on the railways of 
Great Britain, at the close of 1864, was 7,203: 
while at the close of 1863 it was only 6,643 To the 
increase of 560 here disclosed, Eugland and Wales 
contributed 361; Scotland. 168; acd Ireland, 31. 
At the close of last year English and Welsh rail- 
ways had 5,708 locomotives between them ; Scotch 
railways, 1,072; and Irish railways, 423 7 

HvxsoLpr stated that guano is deposited ia 
layers of 50 feet to 60 feet thick on the ite of 
many of the South Sea islands of the coas of Peru. 
During 300 years the layer of guano deposited is 
only a few lines in thickuess. This shows how 

t must have been the number of birda, and 
how many centuries must have elapsed jto form the 


present guano beds. 
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THE ROYAL OBSERVATORY AT GREEN- 
WICH.* 


In the long course of experience gained since the 
first day of the establishment of the Royal Observatory 
at Greenwich, the astronomical apparatus at that 
institution has reached avery high state of perfection. 
The work that is daily executed at the Observatory 
has for its object the mapping, with the greatest ac- 
curacy possible, the places of the fixed stars, so as to 
obtain zero points in the heaven with which to com- 
pare the positions of the moveable planets. These 
points of reference are of the greatest use to navi- 
gators, who require reliable information as to the 
position of the brighter fixed stars on given dates, 
which positions can now be determined at the Obser- 
vatory man 8 beforehand with very considerable 
accuracy. T e position of the moon’ also, is calcu- 
lated with the greatest care. From time to time the 
observations taken at Greenwich find their way into 
the Nautical Almanac, in which the alterations are 
not made at one, but every few years, 
_ when the discrepancy between the two 
becomes too great, so that ultimately 
all the figures in the Nautical Almanae 
are founded on the Greenwich obser- 
vations. The deductions also are used 
to correct the solar tables, and the ob- 
servations of the moon at Greenwich 
are employed to compare with and test 
the accuracy of the tables of Hansen. 

The principal instruments at the Ob- 
servatory are the great transit circle, 
the altazimuth, the zenith tube, and 
the grees equatorial telescope. 

The great transit circle was designed 
by the Astronomer Royal, Professor B, 
G. Airy, and the engineer’s work was 

lanned by Mr. May, of the firm of 
nsomes and May, afterwards Ran- 
somes and Sims. Mr. May first sug- 
gested the cast iron tube of the instru- 
ment, and the object glass was und 
by Mr. Simms the optician. The instru- 
ment is supported on two massive stone 
piers pierced with a few holes for the 
reading microscopes, and built up from 
a deep firm foundation in the earth, in 
order to avoid vibration. The roof 
overhead has four shutters along its 
ridge, easily opened by the mechanical 
appliances in the room. The tube of 
the telescope ia rather less than 12ft 
long, and has an object glass Sin. in 
diameter. The tube is supported on 
un axis consisting of two pivots and 
cones, each pivot being cast in one piece 
with its cone, but not under similar 
circumstances. It was necessary, to 
ensure accuracy, that the pivots should 
be of very hard metal, and very truly 
turned. The mould for the pivot was 
made of iron, to chill and harden the 
metal, whilst that of the cone was made 
of sand. By this process pivots were 
obtained nearly as hard as steel, being 
afterwards shaped and polished with 
emery, with the same care asin grinding 
glass foralens. The length of the axis 
of the telescope between the ends of 
the two pivots is Git. The pivots are 
Ein. in diameter, and in order to test 
their accuracy from time to time, they 
are r uud a plate with a very 
small hole through its centre is fixed 
on the eastern pivot. In the hollow of 
the western pivot, at the distance of 
its focal length from the plate, a lens 
is fixed, the collimator thus formed 
being viewed when desired by a tele- 
scope of Tit. focal length. As yet no error has 
been discovered in the form of the pivots by this 
rigid test. 

The flexure of the cast iron tube as attached to its 
axis Las to be tested occasionally. This was done 
svon after it was first erected by placing an object 
glass iu the centre of the tube nd fixing a cross of 
wires at the object end, so that the image of them 


should be formed at the eye-piece. The telesco 
was then placed in a horizonta ition, with its o 
ject end north and the place of the 


image at the ~ 
end measured with the declination micrometer. The 
telescope was next turned over till it rested in ¢ 
horizontal position pointing south, and the place o 

the im u measured. In two readings, taken 
in 1850 the difference was Or, 204, 000414 inch, one- 
half of which, or 0:00207 of which was the effect of 


(° Extracted from the Engineer.) 


Re Ler 
ey lll 


CHE ENGLISH MECHANIC 


flexure, a variation of no practical importance. The 
flexure is now regularly noted from time to time, by 
a process hereafter described. 

he meridian of Greenwich, as stated in school 
books, is an imaginary line, pastog through Green- 
wich from the north to the south po e; and by notin 
the instant that fixed stars eross this line, Greenwic 
time is obtained. Unfortunately the line is imagi z 
hence the difficulty of ascertaining exactly when the 
stars cross it, so one by one the astronomer has to 
eliminate the sources of error. He, however, can 
easily find the zenith, also the centre of the small 
orbit described by the north star; so, should he first 
point his telescope to the zenith, and then depress it 
till he sees the north star, the telescope will have de- 
scribed a segment of circle in the true meridian of 
Greenwich. On looking through the telescope a 
number of fine vertical wires are seen crossing its 
field of view, the central one in the axis of the tele- 
scope representing the meridian ; so, were the whole 
of the apparatus perfect, every time a star passes 
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that particular wire it would also cross the meridian. 
Although the transit tube, with its iron axis and 
stone supports, only has the power of swinging over 
from the north to south, and cannot be turned toward 
the east or west, the mere mechanical arrangement 
isnot sufficiently accurate for astronomical purposes, 
For instance, should the tubes yield a little, the 
micrometer wires shift, or other faults in the telesco 
itself appear: a distant object in a line with the 
longitudinal axis of the telescope will not be repre- 
sented by the object glass exactly upon the central 
micrometer wire, but to the right or left of it: 80, 
should the astronomer register the time it is seen to 
coss that wire, he will do it at a period when the 
star is not on the true meridian. This source of in- 
accuracy in time and calculations is known as the 
error of collimation.” Now, if one fine perpendicular 
wire were fixed ten miles to the south of the transit 
tube, and another ten miles to the north, both being 
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exactly in the meridian, the astronomer could first 
point his transit tube to the south wire, and make its 
image fall upon the central micrometer wire by ad- 
justing the latter, and then, on turning the tube over, 
if he found the north wire also coincide with the 
micrometer wire, he would know that he had the 
true optical axis of his telescope marked by the wire 
representing the meridian. 

wo fine wires, however, cannot be fixed in those 
positions a few miles on each side of the Observ 2 
or if so fixed could not be seen when wanted. If 
they were fixed in the walls of the room they could 
not be brought to a focus in the great transit tele- 
scope, so the alternative is to fix them on each side of 
the room, interposing lenses between the wires and 
the telescope to atone for want of distance. 

The principle being thus explained, we cannot do 
better than quote the technical description of this 
arrangement in the worda of the Astronomer Royal : 
“ For determining the error of collimation two hori- 
zontal telescopes of about five feet focal length, and 
nearly four inches aperture, with their 
object glasses turned towards the cen- 
tre of the instrument, are mounted on 
Y's, which are carried by massive brick 
piers, one on the north and one on the 
south side of the transit circle. The 
height of the axes of these telesco 
is as nearly as possible the same as that 
of the axis of the transit circle. Each 
telescope is furnished with wires in its 
principal focus, to be used as collimatin 
arks; and each telescope may be u 
as a collimator for the other, or for the 
transit circle telescope. The system of 
wires is the same in both, consisting 
of two parallel wires inclined to the 
vertical at an angle of about two and 
three-quarter degrees; two other pa- 
rallel wires at right angles to the former, 
and therefore inclined to the horizontal 
line at the same angle (the intersection 
of this pair with the former producing 
a square), and a fifth wire parallel to the 
two last mentioned, and at a distance 
from the nearest of about ten times 
the side of the square. The middle 
portion of the fifth wire, which is in- 
cluded by the two nearly vertical wires, 
is in the same vertical with the middle 
of one of the vearly vertical sides of 
the square; and these middle points are 
the points adopted for observation. 
These wires are tiner than the others.” 
The frame carrying the north collimator 
wires are adjusted in altitude, and the 
frame of the south collimator in azi- 
muth, by means of micrometer screws. 
To view one collimator by the transit 
circle telescope is easy, but to view 
one collimator by the other the transit 
circle has to be raised out of the way 
by mechanical appliances, and this is 
done every Monday. 

An observation for the collimator of 
the transit telescope is made every 
night, the axes of the telescopes used 
as collimators having previously been 
brought into the same line with each 
other, or at all events strictly parallel. 
The central vertical wire of the telescope 
is theu brought several times in succes- 
sion upon the proper point of the nearly 
vertical wire of the north collimator, 
and the same operation is performed 
with the south collimator, the micro- 
meter being read for each coincidence. 
The meanreadings of both give the 
reading for the position of the line of 
collimation. 


(To be continued.) 


TOOL HOLDER FOR THE SLIDE REST. 

Tue illustration hereunto appended is, we believe, 
of Professor Willis's tool holder for the slide rest. 
In many cases no provision is made for placing the 
tool in various angular positions, and thus, if it is 
nec to present the point of the tool to the 
work in an i es Sry direction, the tool itself must be 
bent, with all the consequent risks. By using Mr. 
Willis's contrivance, the tool may be fixed at any 
required sagua: position upon the table of the slide 
rest, and is besides capable of being entirely removed 
from the table, so as to leave it free for the others— 
as for drilling, cutting wheels, &c. 

Fig. 1 is an elevation of the tool holder ; Fig. 2 is 
the same shown in pm 

The tool is fixed by the action of a single nut A, 
tapped to the screw pillar B, C. This screw has a 
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shoulder bearing on the surface of the table, and be- 
neath this shoulder a short portion of screw O is 
ped into a hole in the table; thus, the screw 
can readily be removed by the key a ea to 

the flat faces filed on the shoulder. It will further 
be observed that the pressure of the nut A is exerted 
on the triangular clamping piece D, E, F. Fig. 2 
the washer G, which, it will be seen, works 

freely in a corresponding cavity in the clamp, as 
shown in Fig. 1. Two steel studs, D, E, are driven 
into the lower side of the triangle, and rest on the 
upper surface of the stem of the tool. A screw, at 
F, is tapped stiffly into the triangle, and its lower 
end being rounded like the studs D and E, it follows 
that when the nut A is brought into action, its pressure 
upon the triangle is resolved upon the three bearing 
points below. To alter the angle of presentation, 
the nut is loosened, and tool and triangle are free, 
when the desired alteration is made, and a turn of 
the nut tightens all up again. But as it is neces- 
sary the tool should remain under the studs D and E, 
and so always at the same distance from the centre 
of the screw, the intermediate piece H, upon which 
the stud F presses, is contrived also to answer the pur- 
pose of guiding the stem of the tool readily to the cie- 
tance. The dotted line k, I is the boundary of the lower 
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piece; at the opposite extremity a thick lump is 
formed in which a pointer notch is filed to show 
the centre of the screw pillar. This notch or groove, 
as explained, takes the end of the screw F. The 
form and thickness of the lump and the position of 
the groove are shown by the dotted lines. The 
triangle D, E, F, and the washer G, are drawn in 
section in fig. 1 to explain the adjustment of the 
latter. The upper surface of the washer is always 
horizontal, therefore the hole need be no larger than 
just sufficient to pass up and down the screw pillar. 
Bat it will be evident that as the tools to be accommo- 
dated vary in thickness, the case is different with 
the triangle; and, therefore, as indicated in the 
section, the hole through which tne screw pillar 
passes should be large and slightly conical. The 
screw pillar should be fixed on the table of the slide 
reet at such adistance from the two edges that the 
three bearing points of the triangle may not hang 
over the edges i0 any position, but the tool clamped 
within the limits of the table—the dotted circle ex- 
plains this. A circular hole in the centre of the 
piece H fits the shoulder of the screw pillar, the end 
of screw F is received in the groove of the inter- 
inediate pieco— which latter is thereby kept in posi- 
tion b:low the triangle—and thus the triple combi- 
nation may be swung round the central pillar without 
any 3 of position. The introduction of 
the screw F is to allow for the admission of tools of 
varying thickness ; but as the spherical washer allows 
of pressure from the nut being transmitted equally to 
the bearing points, it follows tbat wed of neces- 
sary dimensions may be readily applied to D, E, or 
F, in order to raise or depress the point of the tool. 
The tool may be placed either to the left or right of 
the screw pillar, and a spiral spring may be intro- 
puced below the triangle, to prevent it dropping 
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on the removal of the tool. Lastly, the triangle 
should be ef such a size that the distance between 
ite bearing studs D and E shall be the same as that 
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chafing-dish containing charcoal, the bellows being 
‘* actuated” by the attendant sprite. Care is taken 
to use charcoal or cinders in brazing, so that there 


given to the binding screws of an ordinary tool | is no danger of the presence of sulphnr; in fact. 


holder. 


NEW VENT TAP. 


Sir,—The enclosed Tap” is simple and effectual 
as a preventitive against sour beer. The idea may 
be useful to some of the readers of your ExNdLISII 


A.NSTIN WHICH 
VIRUS SCREW 
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Merowanic. The action of the thread in nut A re- 


moves or replaces pistons B and D over the air 
inlet, or draught outlet; F is an indian rubber tube, 
connecting a passage from cylinder L with the barrell. 


SOLDERING. 


Tus appearance of this heading this week in our 
journal indicate to W. W.” and J. 8.,“ 
two tlemen who communicated with us some 


month or two since, how long it takes to satisfy in 
rotation the desires of our readers. That shown, we 
now to remark onthe modes of applying 
heat in soldering, which varies according to tho 
size of the work, the manner in which it is to be 
soldered, and the fusibility of the solders. In 
hard-soldered works the fires used resemble those 
employed in forging iron and steel; in fact, the 
blackamith's forge is used fur brazings. Copper- 
smiths and others use a similar hearth, but it stands 
further away from the wall to allow of the centres 
of large objects being soldered; the bellows are 
generally worked by a chain trom the rocking ataff. 


F 10.1. 


ji 
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The brazier’s hearth is a flat plate, 4 x 3 feet, 
standing on four legs in the middle of the shop; 
but there are various contrivances for use out-of- 
doors, when workmen go out to jobs. The surface 
of the plate supports the work over the central 
a re for the fuel, which is 5 or 6 inches deep, and 

ut 2 feet long and 1 foot broad. The revolving 
fan is commonly ueed for the blast, and the tuyere 
irons are loosely fitted, to render removal easy. The 
hearth-hood ie generally suspended from the ceiling, 
having a coun weight in the most handy posi- 
tion, to admit of the hood being run up out of the 
way, or elevated to allow of the admission over the 
fire-aperture of large work, such as where a large 
T-shaped pipe has to be brazed. Very often, in 
using the commen furnace, a muffle is inserted in 
the fuel so as to concentrate the heat on the object, 
but the amateur is generally content to use a 


the charcoal is often heated through, to drive off 
any sulphur. Another enemy to a good joint is 
lead, and a fire used for tinning should never, if 
possible, be used for brazing. 

But the majority of cases in which soldering and 
brazing are applied in the manufacture are those 
which require the application of heat, together with 


the power of observation, guidance, and definition 
of the pencil; and these conditions are only ob- 
tained by the blowpipe, where the`gas is driven forci- 
bly on the object by the use of the lungs as bellows, 
the object itself buing often retained on charcoal, so 
as to retain as much of the heat as possible given 
from the flame of the gas. The ordinary blowpi 
is a slightly conical brass tube, about a foot in length, 
from to inch diameter at the mouthpiece, and 
from 1-16th to 1-50 fh at the jet; the end is bent to 
keep the flame under observation. Fig. 1 shows 
the tool fitted with a ball for collecting the con- 
densed vapour from the breath. This ball is best seen 
by the enlarged section at Fig. 2. where it is also 
shown that, the tube being discontinuous, no vapour 
can proceed in the direction of the arrow. The most 
intense heat ofthe blowpipe is that of the pointed 
flame; for, with a wax candle and a blowpi 
having a small aperture placed slightly within the 
flame, small fragments of the metals are melted, 


when they are placed upon charcoal and exposed to 
the blue, which is the hottest part of the flame that 
is, 5 of et . A dpi do ait Togu e 
the oxyhydrogen blowpipe. ena very mild degree 
of heat cs required, the object is removed further and 
further from the centre of the flame, sometimes, as 
in reducing the fluxes pre to soldering, to 
the stream of hot air beyond the tongue of the flame. 
Many artizane employ a large oil-lamp flame in sol- 
dering, the wick from a quarter to an inch in dia- 
meter, plentifully sappie with oil. In such case, 
the blowpipe is selected with a middling-sized 
orifice, blown vigorously, and held a little from the 
flame, so as to spread it in a broad stream over a 
large surface of the work, which is supported on 
charcoal, When a minute on alone is to be 
heated, the inted flame is used with a milder 
blast and a decreased distance. Fig. 3 is a Bir- 
mingham arrangement, used in cheap jewellery 
manufactories. A stream of air from a pair of bel- 
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Jows directs the gas flame down a shoot upon a flat 
disc of sheet iron fixed on a wooden handle, which 
disc is covered with a matting ot fragments of wire 
beaten into a sheet, some of the bits turned down to 
hald on the disc. The work to be soldered ie, as 
seen, placed on the wire, which becomes partially 
red hot, and retains the heat, though not so well as 
the charcoal, yet without the inconvenience of burn- 
ing away and presorving a level surface, which is 
a great desideratum, very often, however, small cin- 
ders are placed on the diec, either upon, or instead 
of the wire. Occasionally, as in Fig. 4, the gas- 


pipe is crowned with a head, with two blowpipes 
directed through. The makers of philosophical in- 
struments very often use a table blowpipe, with a 
shallow lamp, as in Fig. 5. The wick must be 
plentifully supplied with tallow, and a furrow is 
made tbrough it with a wire, to afford a free passage 
for the blast from the fixed nozzle. This lamp, by 
the way, has a loop placed lengthways upon the 
short diameter, for hulding the cotton, which is 
sometimes an inch long, and half an inch wide. 
This lamp emits less smell, and is more cleanly than 
those supplied with oil, the fat being caught in the 


outer vessel. Many blowpipes have been invented 
for the employment of oxygen and hydrogen, oneor 
two of which we will describe. The general form 
of the workshop blowpipes is that of tube open at 
the one end, and supported on trunnions in a wooden 
pedestal, so that it may be pointed at any angle, 
Commen gas is supplied through the one trunnion, 
and escapes through om annular opening; whilst 
oxygen gas, or, more often, common air, is admitted 
throuzh the other trunnion, and is discharged 
through a central conical tube, in the centre of the 
hydrogen—the size and intensity of the flame being 
regulated by the relative quantities of gas and air, 
and by the amount of protrusion of the inner core 
by which the annular space for the hydrogen is con- 
tracted in any required degree. Mr. Gill's portable 
blowpipe furnace may here be noticed as deserving 
of a corner. It consists of a lump of pumice-stone 
three or four inches in diameter, scooped out like a 
crucible: into this cavity small pieces of charcoal 
are placed—sometimes a perforated cover is added. 
The interior may be intensely ignited, whilst the 
outside, through the slow conducting power of the 
pumice stone, is not repulsive to handling. 


(To be continued.) 


THE ENGLISH MECHANIC.—HIS RISE 
AND PROGRESS.* 


(Continued from page 124.) 


I have spoken at some length upon the early 
history of the Institution of Civil Engiueers, because, 
in the blaze of its present prosperity, the struggles 
and the difficulties of its early life are apt to be 
overlooked, and we who have acarcely yet sur- 
mounted parallel trials, are sometimes regarded as 
unlikely long to survive them. We have not yet, 
t is true, been transformed from the chrysalis of 
he tavern to the butterfly of the hall, but we have 
aith in the coming change. At any rate, we may 

raw a moral from the past of the institution to 


e A paper read by Mr Joseph Newton before the London 
Association of Foremen Engineers, November 48% 18.45, 


THE ENGLISH MEOHANIO. 


which reference has been made, and from its present 
flourishing condition take heart in our labours for 
the prosperity of our own. 

Many other societies of equal eminence may trace 
their origin to the meeting of a few earnest men on 
the neutral ground of the tavern parlour, and it is 
scarcely fair towards this one to point the finger of 
scorn at it, because, as yet, ite members assemble 
beneath the friendly roof of an inn. 

I come now to a pointin my rather crudely and 
imperfectly drawn sketch which I deem to be fraught 
with considerations of some moment, I allude to 
the future of the London Association of Foremen 
Engineers, and I must be allowed to say that if it is 
hoped that its onward progress may be rapid, our 
members generally must exertthemselves much more 
than they have hitherto done. Few can estimate 
more exactly than the writer of this paper the 
anxious and responsible duties of a foreman engineer. 
I know that very frequently the cares of a harassing 
day are followed by the horrors of a sleepless night, 
during which the troubles of the morrow disturb 
the foreman's brain. I koow that he has to rise 
early and leave his factory late, aud that hia inter- 
mediate occupations are often multifarious and 
difficult. All this I know, and much more of the 
foreman's ordinary life. Still it is my conviction 
that all may do something more towards forwarding 
the interests of their own association, and, in doing 
80, — eir own. It is astonishing what may 
be done by application, perseverance, and determina- 
tion, and it would be possible to cite innumerable 
instances in our own profession in which the posses- 
sion of those qualities have raised their owners to 
dignity, to honour, and to wealth. The biographies 
of scientific men teem with illustrations of the won- 
drous effects of the talismanic worde just mentioned, 
and show those who have sought to rise 

Out of the prisons of their mean estate ; 

And with such jewels as the exploring mind 

Brings from the cage of knowledge to buy their ransom, 

From those twin gaolers of the daring heart, 

Low birth aad Iron Fortune, 
have succeeded in effecting their release, and in rising 
to liberty and greatness. It is not given to every 
man to be t, but there are few who may not 
be useful to their fellow-men if they but seek the 
means. 

1 must remember that I am not in a pulpit, how- 
ever much these remarks may resemble part of a 
sermon, and I will return at once to plain speaking 
It ie my candid opinion, then, that each of the mem- 
bers of this Association should determine to read a 
paper, and doit Each has had his workshop school- 
ing, and there is no reason why (in workshop lan- 
guage if he will) he should not impart some of the 
knowledge he has gained to his neighbours. There 
is not one who now listens who has not gained some 
special information—who has not his mechanical 
pet, who cannot bring forth from the recesses of his 
mind some favourite theory, or who is not able to 
deliver himeelf of an inventive thought. We have 
had industrial exhibitions in which the products— 
valuable, curious, or grotesque — of the leisure hours 
of working men have figured ad libitum. My desire 
is that here we should have constant exemplifica- 
tions of the cogitations of our members in their 
leisure hours, details of experiences in their busy 
ones, or 5 on future mechanical improve- 
ments. There is around mea mine of intel ectual 
and mental wealth -it only needs working; the ore 
will then soon appear, and the conversion of it to 
useful purposes will speedily follow. The press will 
not only stamp that ore with approbation, bu; give it 
speedy currency, and pass it along the channels of 
general circulation. It has been often said that we 
have very few papers read, and that we therefore 
scarcely . deserve the appellation of a scientific 
society. Let us endeavour to remove the stigma. 
It is in the power of each of us to assist in the 
task, and tlie will alone is wanting. Let the coming 
year display greater T on our part than that 
which is passing away, and beyond doubt the infin- 
ence and dignity of the institution will be much en- 
hanced by the process. 

From close and constant observations of the feel- 
ings, with some knowledge of the habits, and with 
great confidence in the practical knowledge of the 
members of this association, I feel assured that short 
suggestive papers, provocative of discussion, are 
the most desirable, and these, fortunately, are within 
the reach of all. You have little time to spare. no 
doubt, bnt such as you have could not certainly bs 
more 8 employed. Bring out, then, your 
hobbies, and let us examine their claims to that 
distinction. I say this in all earnestness, because 
the future well-being of the society depends largely 
upon self help. It is impossible to command re- 
epect, if no efforta be made to attain it. Ifthe Asso- 
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ciation is to stand independent and erect among ite 
fellows, it must be by the exertion of ite own innate 
strength, and not by the mere 5 being 
thankful for what has been done. maid, a 
long time since, that ` 

He who beneath the coverlet reposes 

On bed of down. can ne'er arrive at fame; 
Without which, whosoever his life coasnmes, 
Leaves of himself the vestige on the earth, 
As smoko in air, or Lubble in the wave, 

What Dante said of old is eminently true at the 
resent time, when competition, not in trade only, 
ut in knowledge and intellectual achievements, is 

the watchword ; and when those who cat the bread 
of eget 55 . vin 
speedily very bitter and unpalatable, 
if, indeed, they obtain bread at all. 

It has already been observed that we desire the 
friendship of employers, and I can i & period 
yet to come, when those gentlemen l attend ia 
this our lecture room and studio, not fur the pur- 

of teaching us how to govern the institution, 

but for that of imparting to us information which 
their superior position, and more fortunate circum- 
stances, have enabled them to obtain. I can imagine 
a time yet te como, when in this arena of friendly 
discussion, wherein it is desired that all opinions on 
legitimate subjects may be freely and unreserv 
expressed, the employers of engineeriog labour 
take part in our deliberations; and thus, while com- 
municating knowledge, themselves derive, both 
directly and indirectly, advantage. When that 
happy iod shall have arrived, it ie my opinion 
that this Association will have attained to some- 
thing like the amount of usefulness of which it is 
capable. We shall then have employers inducing 
not only their foremen, but their managers—the 
latter a class whom it would be well if we saw 
more of at our meetings—to assemble at our council 
table, and thus to add to the prosperity of the aseo- 
ciation. We wish class fecling—that enemy to com- 
fort—that foe to all that ennobles human nature— 
and of which, from having been twenty-five years 
in a Government establishment, I have a painfal 
knowledze—should disappear for ever, and that the 
mere accident of varying rank should not interfere 
with individual respect. It is time that the petty 
but etinging annoyances to which men are some- 
times subjected, because they work with their own 
hands, or because they once did ao. were forgotten. 
For ourselves, we wish to discard claes feeling from 
our vocabulary, and I trust have learne. that a mas 
is to be respected, not for his rank or his position, 
but for his atteinments and his character—not be- 
cause he has been more fortunate, but because he is 
morally and intellectnally better than his neigh- 
bours. In such spirit have the laws of this institu- 
tion been founded, and in such spirit are, and ever 
will be, those rules, I trust, acted upon. From the 
fact that the association was founded by foremen, 
for foremen's material and moral good, it is impos- 
sible for those who have not attained a foreman s 
piece to become participators in all its privileges; 

ut our doors are open io engineering workmen, 
our papers may be listened to and discussed by them. 
Their presence, indeed, is desired ; they are ad 
on the simple introduction of members, and gladly 
would we see more of them present on such ocoa- 
sions as this. When more accommodation shall be 
at their disposal, when the Foremen’s Hall which 
has been spoken of shall be obtained, no doubt the 
committee will extend the number of their invita- 
tions, and that Hall will be filled by representatives 
of every branch and every grade of the engineermg 
profession. At present there is 5 a limit 
to those invitations, simply because there is a limit 
to the accommodation to be offered to those who 
might accept them. 


(To be continued. ) 


THE PNEUMATIC DESPATCH TUBE. 

The system of conveyance by atmospheric propul- 
sion through a tube, which was lately exhibited in 
the grounds of the Crystal Palace, and had pre- 
vionsly been tried on the short experimental line at 
Battersea, as well as in the neighbourhood of the 
Euston-square station, in Seymour-street and Ever- 
sholt-street, Camden-town, has now o eB 
important practical extension by the opening of the 
live from Euston-equare to Holborn—a distance of 
one mile and three quarters, whence it will be con- 
tinued another mile eastward to the General Post 
Office, St. Martin's-le-Grand. The premises, No. 
245, Holborn, which are the present terminus of 
the line, are well worthy of a visit of inspection. 

Entering from the level of the street, the vieitor 
passes along a corridor through a doorway, and 
emerges upon a gallery of considerable size, from 
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which he looke down on a brick floor, supporting 
lines of rails, much as he might do from a railway 
platform down to the line, but from a greater 
elevation. Underneath the corridor by which he 
has just entered he sees some mechanical appliances, 
su ve partiy of an engine-room and partly of a 
pointaman's gallery outside a railway station; and 
below the level, again, on which the white- jacketed 
engineer in charge ie standing, and supportivg the 
platform on which both heandt mechanical appli- 
ances reet, are a couple of openings, looking like 
black, polished modern chimney-pieees with the 
grates withdrawn. These are the mouths of the 
pneumatic tubes, of which one communicates with 
the North- Western Railway ; the other, idle at pro- 
sent, will soon be drawing in and delivering mail- 
bags from and to the postal head-quarters in London. 
The mouth of each tube is shut, when the tube is 
exhausted of air, by iron fulding-doors, which meet, 
not evenly, but at an angle projecting outwarda so 
as to resist the atmospheric pressure from without. 
These doors are made to fly open on the approach 
ef the train, the bolt which closes them being with- 
drawn by the action of a spring lever, which under- 
lies the raile, and gives way beneath the weight of 
the train. The carriages are shaped like a capital 
D turned over on its straight side, and mounted u 
wheels. Each end of the carriage has a raised 
head, or flange, shaped so as to correspond with the 
interior of the tube, the dimensions of which are 
4 feet in height by 4 feet 6 inches in width. Their 
ordinary freight is expected to be in the first instance 
letter-bags, then probably railway 2 certain 
descriptions of market produce, and ultimately it 
may be general merchandise. 

nthe opening day the Duke of Buckingham, 
chairman of the Pneumatic Despatch Company, had 
invited a number of scientific gentlemen to inspect 
the ap us. Aſter the train had made some suc- 
cessful paseages to and fro, several of the party ex- 
pressed a strong desire to pass through the tube 
themselves. They were warned that the line was 
not constructed with a view to passenger traffic,” 
and that they might find the way ‘‘a little rough 
The spirit vfs adventure, however, prompted them to 
take this strange journey, and each of the wagons 
had soon as many occupants an it could comfortably 
accommodate in the recumbent posture enforced by 
circumstances. Tarpaulin coverings were obtained 
for one or two of the carriages, but the greater num- 
dor of the excursionists had to fit themselves in as 
best they could among the bags of shingle, which 
made up the temporary loading, taking care to 
keep their heads well below the edge of the car- 


The sensation at starting, and still more so upon 
arriving (say some of the passengers) was nut agree- 
able. For about a quarter of a minute in each case 
there was a pressure upon the ears suggestive of 
diving-bell experience; a suction like that with 
which one is drawn under a wave, and a cold 
draught of wind upon the eyes, having almost the 
effect of falling water; but, once fairly within the 

be, these sensations were got rid of, or left behind, 
and the motion had little more positive comfort 
about it than would be attendant on riding on a 
‘lorry’ over the worst ballasted line in England.” 
The air within the tube was by no means foul or 
disagreeable; here and there a strong flavour of rust 
was encountered, but this was explained by the fact 
that, as the tube had to be laid in lengths, through 
various soils, and encountered in the process a large 
share of unfavourable weather, the corrosion on the 
surface of the iron could not be expected wholly to 
disappear until cleared away by the frictien of con- 
etantly passing and repassing trains. On the arrival 
of the excursionists at the upper or Euston-square 
extremity of the line, they quitted their places for a 
few moments to inspect the smaller tube, which 
communicates with the Eversholt-street district post- 
ofico, and then returned by the way they had come 
to Holborn. f 

No doubt remained on the mind of any person who 
‘witnessed the opening trip as to the facilities which 
the syatem, if a sufficient number of stations can be 
imcorporated with it, is calculated to afford, not only 
to the postal service, but to the requirements of the 
general public. The scheme of the company, who, 
it seems, possess under their Act powers to lay down 
paeumatic tubes at any points within the jurisdic- 
tion ofthe Metropolitan Board of Works, is to con- 
etruct similar lines to that now opened between the 
ten district post offices and the General Post Office, 
and betwern the different railway termini and goods 
depot in London, connecting with these lines the 
six principal London markets and otber important 
points. For these purposes it is calculated that some 
ar al miles of tebing and a capital of £1,250,000 
will be required, the cost per mile, roughly eatimated, 
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being from £30,000 to £35,000. The expenditure 
of the company hitherto hasbeen probably £150,000, 
which would be largely in excess of this supposed 
average; but the sum mentioned includes the cost 
of preliminary experiments, and also for s eking for 
two Acts of Parliament.. The company expect that 
great profits will eventually accrue to them from the 
carriage of goods. 


REVIEW. 
(Continued from page 129.) 

A Treatise on Gas Works, and the Practice of Manufac- 
turing and Distributing Coal Gas. By SAMUEL 
Hveugs, C. E.; Revised by W. RIcHAnDS, C.E. 
London: Virtup, I. Amen Corner, Paternoster-row. 


The recent unfortunate explosion and consequent 
wreck at Nine Elme created a great fear in the me- 
tropolis, which was not allayed by certain daily 
journals stating that the oity was at the mercy any 
day of the great gas-works. They are only at the 
mercy of the companies, so far as regards the quality 
and priceof the article; and very likely the action of 
the Corporation in the next Session of Parliament 
may break the charm and loose the spell.” The 
following extracts from the chapter on explosions 
and socidente cannot prove other than interesting: 

“Explosion is an instantaneous ignition of a mass, 
and that mass may be solid or gaseous; thus, a 
mixture of charcoal, sulphur, and nitre in certain 
proportions, and prepared in a particular manner, 
forms gunpowder, which ignites instantaneously, and 
the increased volume, occasioned by the solid us- 
suming the gaseous state, is the cause of the force or 
power attending the coinbustion. There ure numerous 
other solid compounds even more rar aes than gun- 
powder, but the simple mention of this will be sufti- 
cient as example. 

Certain gases, like the solids, when intermixed in 
due proportion, are likewise capable of instantaneous 
combustion; fur instance, hydrogen when intermixed 
with oxygen, as before stated, in the proportion, by 
volumy, of two of the former and one of the latter, 
ignites, producing explosion; and coal gas when 
combined with air in certain proportions is also ex- 
plosive, this being due to the hydrogen and carbon 
composing it entering into combination with the 
oxygen of the atmosphere, producing water and car- 
bonic acid gus; aad the nearer they approach to the 
proper proportions for the perfect formation of these 
compounds, the greater is the force of explosion. A 
mixture of seven parts of air and one of gas is con- 
sidered to be the most explosive compound, but this 
must depend on the quality of the gas. Mixtares 
of less than three of air to one of gas, or more than 
eleven of air and one of gas, do not exploue. 

At one period or other, in some of the largest cities 
of the United Kingdom, as well as those of the Con- 
tinent, gas- works have been the scenes of explosions. 
This hse often arisen from a new gasholder, when 
nearly terminated and ready for use, having, from a 
very simple oversight, been communicated with the 
manufacturing apparatus; and it has afterwards 
happened that through a leaky valve allowing the 
gas to pass, er perhaps by some careless person 
thoughtlessly opening the valve, the gas has entered, 
intermixed with the air in the bolder, and the acci- 
dental production ofa light has caused the disaster. 
Therefore, when new holders are constructed they 
should either not be communicated with the manu- 
faeturing apparatus until quite terminated, or tho 
pipes should be logged,“ or sealed with water, so 
that no gas can possibly enter until quite ready for 


uso. 

“But explosions of this nature have occured when 
the holder was being first filled with gas; one of the 
moat remarkable took place a few years ago, by which 
the engineer was killed. This arose froma defect 
in the construction, and want ef ordinary caution on 
the part of the unfortunate sufferer. The facts are 
simple, for the holder on being charged with gas at 
the commencement of the operations contained a 
considerable quantity of air, thetwo forming an ex- 
pure compound, snd by a singular fatality it 

appened that the holder was so far bound, or set, 
as not to give any pressure. The engineer being 
desirous of judging the quality of gas, very impru- 
dently tried it at an open orifice of about } inch dia- 
meter; the ence was, the flaming entering, 
the explosive compound im the holder ignited, and 
produced the disaster. Had the gas been tried by 
an argand or fishtail burner the accident would not 
occurred, the holes in these being too small to permit 
the flame to enter. 

‘Explosions have taken place in station meters 
when newly erected, just previously to their use, 
this arising from causes ee eee leaky 
valve, or by unnecessary meddling on the part of the 
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workpeople. On one occasion which came under 
the writer's notice, a calamity of thie kind occurred 
from the mixture taking fire through the men making 
the joint with overheated lead. And this suggests 
the varied opinions as to the possibility of a spark 
igniting gas. The general opinion is that cannot 
be ignited by that means; and, indeed, it is difficult 
to be dune, but by chance a spark may be produced 
of sufficient heat to inflame 

** Accidents have frequently occurred when lyin 
mains; often occasioned by bladder-valve, which 
has permitted a amall portion of gas to pass into the 
main beyond it, where the explosive compound was 
formed, and by tbe merest hazard a neighbouring 
light has produced the calamity; therefore, in lying 
mains, when practicable it is alwaya better to have a 
sete iron 5 valve, Wee 5 1 having 
the spigots of two pipes together where sto © 
is desired. and a chin sheet of iron . pi 
which may be clayed or cemented round to prevent 
the leakage of gas. The plate can be removed when 
requisite, and a temporary or permanent joint made 
with a ranning socket. 

** Anerroneous impression exists that if a gasholder 
were to be rent by accident, and the gas ignited, 
whenever the holder touched the aroud, and there 
being no pressure, that the contents would explode. 
This in incorrect, for, no matter the size of the open- 
ing, when the pressure ceased the gas would be ex- 
tinguished ; but from this moment danger would 
commence, for a portion of the gas remaining in the 
crown would gradually issue, and air take its place, 
so by degrees an explosive compound would be 
formed. 

An explosive compound of gas when under pressure 
only ignites at the exterior of the pipe; but if the 
pressure be taken off, the flame enters, and it ex- 
p-odes. 

An explosive mixture always possesses a very 
powerful odour of gas; thie is sufficient to indicate 
to any one that a light should not be approached ; 
and under these circumetances, when in dwellings, 
ordinary precautions only are requisite: above all to 
have no liyhte near, and to open the doors and win- 
dows, the upper part of the latter especially, as gas 
by its lightness ascende, and will readily escape 
thence. The main tap should be turned off, and a 
careful inspection made, when perhaps a burner wil} 
be found turned on, or an bydraulio joint without 
water, or some other defect which can easily be re- 
medied. No one should ever apply a light where 
there is an odour of gasin the upper part of an apart- 
ment; many little mishaps have occurred through 
neglecting this precaution. Should there be any 
escape which can only be detected by flame, tho gas 
ought to be turned off for two or three hours, and the 
other precautions being adopted, the light may be 
applied the moment the main tap is turned on; but 
it is always better and safer to detect escapes in 
dwellings without the employment of a flame, it re- 
quiring only a little more patience. 

Meters are sometimes mysterieualy destroyed by 
explosion, even when fixed in their places. The 
syphon plug when not sealed by water, and the tap 
of a burner being left open, are sufficient to permit 
air to enter and form the explosive compound, and a 
light being applied toan orifice without a burner, 
the flame enters, but does no injury beyond rendering 
the meter useless. 

„Ol the few explesions that have occurred in gas- 
works, the majority have arisen from having the 
pipes in vaults and tunnels, or perhape from open 
spaces existing under some of the apparatus, gener- 
ally with the view of seeing to the perfect condition 
of the pipes, &c. From this originated the first two 
accidente of the kind, which befell Mr. Clegg, 
forming a very powerful argument against the use of 
subways, proposed some time ago, for contaiming gas 
mains; and it these were unfortunately to be carried 
into operation, all the extra t fears of danger 
which existed at the introduction of gas would cer- 
tainly be realised. 

On the occasion of a fire occuring near gas- works, 
the public journals generally fall into error by as- 
suming the contents of the gasholders to be explosive, 
and conjecture the amount of damage that would 
arise from this event occurring, the excitement being 
much increased by this mis-statement. Gasholders 
when in use, that is, containi g ordinary gas, cannot 
by any means explode, even Heras the plates 
forming them were to be made red-hot by tlie flames: 
all that could occur is that the gas, expanded by the 
heat, would issue in detached flames, but no explo- 
sion could take place, Anether common errur, = A 
an edifice, as a theatre. takea fire, is to turn off the 
gas to prevent explosion, and this is done sometimes 
at the risk of putting the audience in darkness to tind 
their way out in the best mannertheycan. Nothing 
is more absurd; for supposing, at the worst, the fire 
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to melt the pipes in the building, and the gas to 
issue, the same flame which melted the pipe would 
ignite the gas, so that explosion is not possible 
under these conditions. A good system is to havea 
valve or valves on the exterior of all public buildings 
of resort, which, in the event of a fire unfortunately 
occurring, can be shut off after all the people have 
left the building, so preventing the destructive effects 
of the flame should the gas ignite, and the loss of 
8. 

But here we must call a halt. There is somethin 

in this wonderfully cheap volume for everybody, an 

everything for the person interested in gus making 
and selling. At no more oppurtune moment than 
the present could this edition have made its appear - 
ance; it reflects equal oredit on its author, editor, 
publisher, and printer; and we trust its sale will be 
so extensive as that in a short time no man of any 
intelligence can be found ignorant on the subject of 


gas. 


— 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 


Lerrers applying for jnformaition to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and manuscripts, as the Epirok cannot under- 
take to retura such as may be rejected, 


T. A. COTCHETT, — Thanks for your kindness. 

JaMalED —You had better not try the experiment. 

Davip Kuitgur,—Will appear, if possible, next week; but 
we sre terribly crowded just now. 

J. B. P.—Writo to Spon, B ick lersbury. 

R. D.—Watch for answers to W. Sale. 

BikMINGHAM.—Mr, Tonkes may comply with your wishes. 
Send your address to us in an envelope, and Mr. Tonkes 
will receive it. 

R. HoLsroox.—Of Edgeley, Engineer, Lamb’s Conduit- 
street, isloomsbury, 

J. 8.—Evidently a printer’s blunder. We regret that it 
occurred. 

G. Warson,—In a future number. 

E. VIX Ra. — Will receive atient ion. 

H. W. M.—Write to Virtue, Amen Corner, Paternoster- 
row, 

Rosert THoxuP3sonw (Oldham).—The lathe was patented in 
1868, by E. H. Wisel, of Warren, Onio, United States. 

You can obtain any information you require through 
Munn and Co., Patent Agen's, New York. U. S. 

Coatisa Brass ARD CorpPER with Tis,—The address of 
our correspondent who wrote ou this subject in May last 
is required by A. W. 

A Loose Puasteker.—Exp'sin yourse!f more clearly. — 

W. H. H.—We have complied with your request this 
time, but we cannot spare space for tradesuleu's ad- 
dresses, 

C. SIur EU- Apply to Mr. Rimmel, Perſumer, West 
Strand, London. 

Mr. LonepaLt.—We are sorry to say that we cannot 
obtain the address. 

E. J 8 to engrave this week —perhaps 
nex 

WIILIax Coor zz. - Received, but far too lengthy for inser- 
tiov. 

F. M189N.—Soe reply in number for December 5. If still 
dixaatistied, write again. 

A Worxina AppRenrice.-You had better serve your full 
time, and rooeive your indenturey endorsed favourable to 
your character and craftsmanlike perseverance. 

Woobzr Huav.—We advise you to search through the 
back potas: Many letters and engravings have ap- 

eared, 
. SaLz.—The experiment haa yet to be made in a small 
way. 

W. K. 8. — we are going to look at a new boiler, which we 
are informed is somewhat on the same plau. We will 
then ae opinion. 

F. H. Col LIxG.—Publiched by Munn and Co, Patent 
Agents, New York, U. B.; London agents, Sampson, Low, 
and Co., Ludgate-hill. A quarter's payment in advance, 
Receive the paper four weeks after payment, 

W. C. C.—You,can purchase a flexible one uf Bailey and 
Co, 418, Oxtord-strvet, The price will depend upon 
workmanship and troable in fitting. 


„% We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 
answer. A Subscricer ” is no signature —we have them 
by the thousand ; the same witch Well-Wisher,” &c, 


AVENTURINE. 

Venice has long been celebrated for its beautiful 
imitation of aventurine; but the material it fur- 
nishes to the Ispidary has been far exceeded in 
every a compound recently discovered by 
Pelouze. The real aventurine is a variety of quartz, 
conteining throughout ita mass minute spangles of 
mica, The imitatio 1 obtained from the glau- worke 
of Venice is a glasa, coloured ty oxide uf iron, and 
having diffused tarough it crystals of metallicoopper 
its composition remained a secret, until discovered 


by MM. Fremy and Clemando- hey fouud that | 


THE ENGLISH MECHANIO. 


it may te formed by fusing together. and keeping 
at a high temperature for twelve hours, a mixture 
consi-ting of 800 parte pounded glass, 40 parte pro- 
toxide of coppsr, and RO parts oxide of iron, and 
then allowing the mses to cool gradually. 

Durirg his exprinents, M. Pelouze observed 
that, not only sesquioxide of chromium, but also 
bichromate of potash, sommunicxtes a green coloar 
to vitreous compounds: the bichromate being de- 
composed by heat iato oxide of chromium and 
neutral chromate of potash: which latter is decom- 
posed by the silex, oxygen silicate of h and 
oxide of chromium being the result. If the oxide of 
cbromium thus produced is small in quantity, the 
glass is perfectly transparent. and of a light green 
tint ; it, to a certain extent, large in quantity, very 
brilliant spangles of sesquioxide of chromium are 
diffused through the glass, Using alwaye 250 parte 
fine sand, 100 parts carbonate of soda, and 50 parts 
carbonate of liue, he made experiments with various 
amounts of the bichromate of potash, but found that 
the best proportion for it was 40 parts. This com- 
pound is somewhat difficult of fusion, but is far more 
easily prepared than that of Venice. It is filled with 
extremely brilliant crystals, and in strong light yield 
only to the diamond in eplendour; it is worked with 
ease, though much harder than the aventurine of 
Venice. It has been termed chrome aventurine. The 
epangles havea decided tendency to the form of an 
irregular hexagon, belonging to the same system as 
the sesquioxide of chromium; and they resemble 
certain varieties of olegist iron, with whicb, indeed, 
sesquioxide of chromium is isomorphous, and espe- 
cially with that epecies termed specular. The colour 
of the Venetian aventurine is brown; that of the 
new kind, a beautiful yellowish green, which is much 
tiner. It takes a high polish, and is not liable to be 
soratched, and thus lose its lustre, as it is so hard 
that it will cut glass. 


GENERAL NOTES. 

ELECTRICITY As A Mans oF TAKING OORRECT 
Souxpincs iN Deep Warers.—In taking deep-sea 
soundings, the great difficulty is to determine the 
exact moment at which the lead touches the bot- 
tom. Several very ingenious contrivances for over- 
coming this difficulty have been devised of ‘ate 
years, but none of them have proved so successful 
as one which has just been sugzested by M. 
Hedouin of Lyons, seeme to promise to be. M. 
Hedouin proposes that the sounding line should be 
akind of light telegraph cable, enclosing two care- 
fully insulated wires, both connected, at one end, 
with the lead, and at the other with the two poles 
respectively of a voltaic battery, and that the lead 
should be so constructed that on touching the bottom 
it should make metallic contact between tho extremi- 
ties of these two wires, and thereby cause theinstant 
passage of an electric current. It is obvious that 
this current could be made either simply to give 
warning, by ringing a bell or otherwise, of the lead 
having teuched the bottom, orto put in action an 
automatic brake, and so preven any more line pass- 
ing into the water.—Mechanics’ Magazine. 

Tur BessEMER Process BY GAs.— Last week an 
influential company assembled at the new works of 
the Mersey Steel and Iron Company, at Liverpool, to 
witness some interesting experiment with this new 
process. There are two furnaces capable of receiving 
ien tons of metal each. In one of these, which is 
heated by gas, the iron is first melted, and in the 
adjoining one a composition of manganese is also 
melced. The two molten liquids are then run into 
a hugh crucible, through which a blast is forced by 
two engines, of 100 horse- power each, and the com- 
bustion then clears the mixed metal from all impuri- 
ties, and transforms it into cast-steel, in which con- 
dition it is finally run into ingot moulds. The ex- 
periments were entirely succeseful, and were 
witnessed by several influential gentlemen. 


Tar Correr SMOKE Quastion.—It is well known 
that the utilisation of copper smoke has attracted 
great attention of late years, and only a few weeks 

particulars of a Germain invention in course of 
option at Messrs. Vivian and Sone works, Swan- 
sea, were given in the Times. Mr. H. H. Vivian, 
M.P., announced at a public meeting since held that 
he had every confidence in the success of the inven- 
tion, and that in a short time the copper smoke from 
his works, which had been so injurious to the land 
around, would not only be rendered innoxious, but 
of great commercial value, by condensing it through 
various processes to sulphuric acid. Within the last 
few weeks Mr. Thomas Bell has brought forward 
another invention, which, since his letters in the 
Times, has attracted considerable attention. That 
gentleman has visited Swansea, the seat of the cop- 
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per smelting trade, aud he was introduced to the 
copper smelters at the last ticketing meeting, when 
he laid his plans before the parties then pre- 
sent, and he was invited to visit several of the prin- 
cipal local establishments in order to test the inven 
tion. From these facts it is inferred that before 
long the injury caused by the copper smoke will not 
only be neutralized, but the smelters will reap a 
handsome return from its utilization. 


. PATENT LIST. 


(From the Commissioners of Patents’ Journal.) 


LIST OF SPECIFICATIONS, &0. PUBLISHED DURING TES 


WERK BNDING 2X0 DECEMBER, 1865. 
157. Watches, C. D. Abel- 6t 
138. ng cotton und other fibrous substances, T. Mayor— 14. 
159, Coupling steam engine. Ko., A. W. Preger—lyd. 
180. Treating ores, M. B. Mnson— 8d. 
161. Actuating ores. E. D. Farcot—ls. 
162. Thrastles and doubling traines. E. William —lod. 
163. Sewing machine shuttles, d. F. Bradbury -l. 
164 Buckled plates for railways, Sc., R. Mellet— lx. 
165. Shaping aud forging metals, J. A. Shipton and K. Mit -hell—101, 
166. Steam engines, W. C. Hicks—Is. 8d. 
167. Locomotive und other steam engines, T. C. Durham 8d. 
168. Dyeing leather, T. Labrousse and J. Kelly - 4d. 
169. Boots, shoes, aaddlery, &c., W. Clark -l. 
170, Painting venetian blinds, &c., D. Muuroand T. Wright — al. 
171. Prujectiles, G. A. Clark — 4d. 
172 Machinery for treating leather, J. Turney the younger and . 
Woud —23, Al. 
173. Puddling and other furnaces, J. Hewes— 14. 2d. 
274. Raising and carrying earth, stones, curn, @c., L. Balma—1OL 
175. Shirt studa, C. Searle— tl. . 
176. Preparing and applylug vulcauizing compounds, B. F. Stevene — 


177. Collecting and delivering mails at railway stations, W. Claris — 


1. 

178 Facing woollen cloth, &c., J. Snel and W: Nenton—&L 

179. Signalling on railway trains, W. Mather—tu 

180. Hydraniic lifts, W. Clay—lJa. 

181. Pile-driving inachine. W. E. Newton—4d. 

182. Carriage stops, II. A. Dobson — d. 

183. Steam engines, T. ester lod. 

184 Rall ways, J. G. WIIson — . 

185. Clasps and snap, A. I. L. Gordon — 80d. 

186. Pumps, J. H. Wilson — lid. 

187. Collecting and delivering mails at railway stations. C. D. Aber 
41. 

188. Fire- arma and ammunition, J. Snider—ls. 41. 

289. Machinery for shaping the elastic dente of expanding and con- 
tracting com. M. Robinson—Is, 4d. 

190. Boota and shoes, J. EAdie— dd. 

191. . a aln cotton, C. Beakell, W. Hoeh. l and W. Gun- 
ther—Icl. 

192. Treating cast-iron articles, P. M. Parsons—4L 

194 Suspending curtains, J. Buicock—kL 

„% Speciticrtions will be forwarded from the Commisatoners of 

Patents’ Office, Sounthampton-buildiugs, Chancery-lane, by post on re- 

esipt of the amount of priso aud postage, Suusexceeding 58 suast 

be remitted by Pust-office Order. mele payable at the Poxt-office. 5, 

High Holborn, or Mr. Bonnet Woodcroft. her Majesty's Patent Office. 

Wecannot uinlertake to forward Specidcations, or Books advertised 

froin the office of Tux ENucisa MECHANIC. 
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TUCK’S PATENT STEAM PACKING. 
FOR STEAM-ENG1NES, 
PUMPS, &e. 


ADVANTAG#S.—A more perfect va- 
“SH cuum is obtained, Friction reduced, 
great saving io oil and tallow, and the 
Packing is gradually and completely 


worn without becoming hard, 
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or Drawixe Tus OLD) Packine, 
J. H. TUCK @ CO., 35, CAN- 
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teen NON STREET, 1.0. WORKS, 
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MODELLER OF NEW INVENTIONS, 
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110, FETTER-LANE, FLEST-STREET, LONDON, E.C. 
Patterns made to drawing. 


WEALE’S SERIES. 
Catalogue on Application. 
CRANES AND MACHINERY FOR RAISING 
HEAVY BODIES, by J. Glynn. 1s. 
STEAM ENGINE, by Dr. Lardner. 1s. 


TUBULAR AND IRON GIRDER BRIDGES, 
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[Prick ONE PENNY. 


E present our readers this week with diagrams 

ofa boiler heated by gas. The application of gas 
for such purposes is the patent of Mr. Arthur Jackson, 
of 26, Philpot-lane, City. The advantages of this 
sdurce of heat are necessarily very great, as all dirt 
and smoke are avoided, the expenses of stokerand 
carting of coal and refuse saved, and the furnace is 
kindled or extinguished instantaneously. 

The boiler represented in our drawings is of four 
horse power, . is fixed without any brickwork or 
chimney. When the engine is in full work the 
maximum expenditure of is teed for the 
indicated horse power, and when it is not the con- 
sum can be instantly reduced. 

This plan offers great 5 for introducing 
steam power into warehouses and small manufac- 
tories, from the little space required, and from the 
absence of all danger of fire. It has been ed 
of the Warehouse and Wharf Committee of the 
London Fire Offices, and by their surveyor, les 
Freeman, Esq., and with ordinary precaution can 
be generally adopted without incurring any addi- 
tional premium, > A 

A, gas furnace; B, coe gjat burners 
with clay discs on surface; D, cock; E, valve_for 
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admission of air; F, pedestal containing furnace and 
supporting boiler; G, tube for circulation of water ; 
H, 8 J, furnace door, which being of glass 
or mica. the furnace can be inspected without opening. 
and the gas regulated either by the separate cocks 
D,D, which are all outside, or by the main cock, 
thereby avoiding the admission of cold air. 

Mr ‘thomas Middleton, of Loman-street Works, 
Southwark, is the appointed manufacturer. 


TREATMENT OF IRON FOR RAILS.* 

The chemical composition of iron undoubtedly ex- 
ercises a considerable influence upon the character of 
the ultimate produce, and too much consideration 
cannot be given to its constituents. But there is 
yet another point to which an equal amount of 
attention is necessary, and this is the mechanical 
treatment of the metal. This is an important point, 
and one quite irrespective of chemical components. 
The general practice in Wales is to use the ordinary 
equeezer, although in some works a patent squeezer, 
consisting of three groved eccentric rollers, is used, 
and this is certainly a preferable machine to the 

foi Taare Bir tn as. SEN LEAR REA IT 


* Extracted {rom the Mechanic's Magazine, 
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GENERATION OF STEAM POWER BY GAS HEAT. (Jackson's Parxxr.) 


other. The compression of iron is otherwise mechani- 
cally effected by the old tilt hammer and the steam 
hammer At one time the tilt hammer was the only 
means of compression used, but since the furnaces. - 
have been driven, and forge and finery cinders and 
impure ores have been used, an inferior iron has been 
made, which will not stand the old tilt, and so the 
equeezer was introduced. By this instrument almost 
anything can be shingled into a bloom and passed 
through the rolls, whereas, with the old tilt, the iron, 

from first to last, has to bear the full weight of the 
blow. With the steam hammer, however, the case is _. 
different, as the blow can be ted to any nicety. _ 
Specifications for rails frequently contain the stipula- - 
tion that the iron shall be hammered, and not squeezed, 
and the plan has been adopted of doubling the puddle . 
balls by slightly hammering them, placing them one 

on the other, and welding them into a slab for the 

head of the rail. By this arrangement the rail head 
is made crystalline and not fibrous, as it is only sub- 

mitted once to the drawing action of the rolls. After 
being squeezed or bammered, the iron is passed 

through the roils, and leaves them as No.1 iron or 

puddle bar, which is cut by shears into the lengthe , 
necessary for the subsequent pile. There are differen 
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methods of making the various piles for rails, &c., 
the poa object in piling being to get the pile as 
solid as possible, and free from interstices. Piles are 
frequently made of puddle bar of different widths, 
piled alternately so as to break joint. In some in- 
stances the puddle bar is cut inte short lengths, equal 
to the width of the pile, and each layer piled at right 
angles tothe previous one. The object of this ar- 
rangement is to make the iron less fibrous, and it 
certainly has that tendency. 
There are various sections of rail in use, but the 
three most general are the double-headed rail, the 
bridge rail, and the American or contractors’ rail. 
The double-headed rail ia generally made with slabs 
at the top and bottom of the rail; which for the best 
quality of rails are about 2in. in thickness, and the 
rails ard double heated. In some instances these rails 
are made of three hammered slabs piled on each other. 
In rolling the Americar, or flange-rail, as it is also 
called, a particular description of cold short iron is 
made for the flanges to stand the strain that neces- 
sarily arises from the raile being rolled edgeways, 
and the flanges not travelling at the same apeed 
(from the less periphery of the rails) lest the flange 
portion of the rail u so should slip. Partially on this 
acoount, then, and partially on account of the flange 
becoming colder than the mass of the rail, it is 
difficult to obtain a perfect flange unless a peculiar 
description of iron is used. ‘This iron is made gene- 
rally with forge cinders and Welsh ironstone without 
any red ore. The bridge rail is rolled flat head up 
and down—and in this example the fron is only 
likely to rip by becoming cold, and is submitted to 
far less strain than in the flange rail. In the common 
sort of American rails the slabs fer the heads are 
frequently made not more thun fin. thick, und the 
rails are only single-heated. Single-heated rails 
require on an average about 12 cwt. of coals to the 
ton, and double-heated about 16 cwt. The readiest 
mothod of ascertaining the way in which a rail has 
been piled and the thickness of top slab for the head 
consists in tiling a section of the rail smooth and ap- 
plying dilute mineral acid to the surface. By this 
means the iron becomes dissolved and the cinder in 
the welds or joints is left intact. The strains to 
whick rails are subject differ greatly from those im- 
posed apon moest other descriptions of manufactured 
iren. It therefore follows that fibrous iron, such as 
is used for making cablo bolt, is not adapted for 
thom, as, owing to the iron being too soft, the rails 
soon begin to laminste, and strips or ribbons pare 
eff. Various means have been adopted to make iron 
stalline and hard. As a rule, the more iron is 
rolled the mere fibrous it becomes up to a certain 
point, and for this reason many engineers have the 
slabe for the heads of the rails hammered so that they 
may only be submitted to the drawing action of tho 
s once. It has been found that e the oolitic 
iron eres witha mixture of a cinder and clay iron - 
atone, a peculiar description of cold short crystallized 
iren is produced, and this iron has been very largely 
used in the manufacture of heads of rails. To the 
phosphorus accompanying the oolitic ores this iron 
owes its peculiar characteristics; phosphorus having 
the property of making the iron, with which it is 
alloyed, work soft and cold short. Rails made with 
this iron have been used on lines of railway with 
suocess. Although thisiron ia hard it is nevertheless 
somewhat weak, and as a hard strong iron can be 
made with equal advantage by the use of manganese, 
it fellowe that this is a preferable ingredient tu 
phosphorus, which reduces the strength of the iron. 


GAS REGULATOR. 


A very large irem in the working expenses of our 
railway companies is made up of the charge for light- 
ing by gas at the stations, warehouses, and offices. 
A few days since we had an opportunity of inspecting 
avery simple, but very efficient apparatus, by which 
a saving of at least 10 per cent. in the comsumption 
of gas may be certainly effected. The instrument con- 
sists of a telf- acting regulator, by which the pressure 
of the gas is made to act directly on a moveable drum, 
which, just as it is raised or depressed by the pressure, 
regulates the quantity delivered for consumption. 
The plan is so exccedingly simple, so inexpensive, 
and 60 little liable to get out of order, that it can be 
applied with great facility by any consumers of gas, 
whother in large or amall quantities. The Great 
Northern Railway has already adopted the invention 
very extensively, and have found good reason to be 
thoroughly satisied with the result obtained. The 
apparatus may be seen in action at Mr. Hulett’s, gas- 
fitter, of Holborn, Wemay add that it may be fitted 
to any meter without difficulty, and, as we have said 

already, it not only regulates, but very considerably 
conomises the consumption ol gas. 
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Ix announcing his intention to publish an enlarged 
Edition of Tue ExeLisu MecHanic as a Christ- 
mas Number, To BE ISSUED ON THE First 
T@xspay IN JANUARY, WITHOUT ANY INCREASE 
IN PRICE, the Proprietor respectfully submits 
that he thereby affords the many thousands of 
readers and numerous contributors an oppor- 
tunity of each contributing a something as a 
Christmas and New Year's Treat for his fellows 
—some little trick of trade” (in the good and 
true sense of the word); some improvement in 
tools, anything, in fact, which may be of value 
to brother workmen, and will assist iu the pro- 
motion of feelings of kindliness and good fellow- 
ship, which the season is so eminently calculated 
to call forth. The Editor will not fail on his 
part, and will be glad to find a hearty response 
to this challenge to do mutual good, 
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“MUCH WORK AND LITTLE PAY.” 


HE letter in our journal the cther day under this 
i heading has called forth a whole batch f. m 
various ‘‘stukers and pokers.” One correspond nt 
says, I suppose Old Clerk’ means that, were the 
telegraph clerks to strike, a very great commercial 
panic would ensue. What would be the effect of a 
strike among the railway engine drivers and firemen 
throughout the country?” This query calls our 
attention to the consideration that there is a possi- 
bility of such a thing coming to pass. Many yeors 
ago — 1550, we think—there was a strike among the 
men employed on the North British line running 


— 


into Edinburgh, when the first victims to the cheaP 
labourites were a whole truckful of beautiful pigs ; 
In the Autumn of that year we encountered some 
dozen of the North$British “ strikers’ in New York. 
on their way to various eligible situations. 
Now, were the men to determine on some such 
a step, we are not aware that they have not right 
and reason on their side—if there be any of the latter 
appertaining to the last resort. Folks are kicking at 
having to work ten hours a day; what would they 
say at having to work upon an average fifteen, and 
occasionally eighteen to twenty-one hours, as our 
railway friends do? And there have been times 
when these men have gone on for frum forty-five to 
forty-seven hours. At the present time there are, 
we are told, trains ruuning out of York which, under 
ordinary circumstances (a good trip”), require the 
men to be seventeen or eighteen hours on duty, ex- 
poeed to all weathers; and North Eastern men, it is 
affirmed, are exposed to rougher weather than any 
other men in the kingdom, owing to a little lack of 
humanity—covering the foot- plate, on Mr Sturrock's 
plan, adopted on the Great Northern. Did travellers 
know of the long hours stokers and pokers” had to 
work, we are inclined to think they might feel a 
little more trepidation than they now do. I know 
from experience,” writes an engine driver, “ that 
men get unwatchful, after working long hours; and 
men have been known to sleep upon their engines 
when running at forty or fifty miles an hour.” Another 
one says, I should wish it more widely known 
than in their own circle that the two men who have 
under their charge the lives of perhaps fifty or one 
hundred of their fellow beings receive — engine 
drivers, 48. 6d. to 7s. per day, and firemen, 3s. to 
38. 6d. Respecting drivers, it should be stated that 
there are very few at the latter figure now-a-dayr, 
they that have it have been io their present service 
perhaps twenty years; and us the old hands die off, 
their places are filled by 58. or 6s. per day men. 
Further, the firemen begin at 15s. per week, and 
after having been firing for ten years, waiting for 
the engine which is never given him, he may attain 
to 38. 6d. for a day of fifteen hours!” This may be 
overstated, or it may not. We give it as it is 
sen and yet, if it be true, we record what is 2 
isgrace and a shame to any railway company. One 
man says, whenever a new top-sawyer comes on 
he lops off 3d. here and 3d. there, so as to reduce 
the cost of each train mile, and make a show for 
himself.” Says another, J have seen drivers for 
whom I have been firing 80 beat that they dare not 
sit down for fear of going to sleep, and obliged to 
keep bathing their eyes to keep awake; I myself 
have been so overworked that, through sheer ex- 
haustion. I have dropped down asleep on the foot- 
late. Can you wonder then that a red light should 
e run past by men in such a condition ?” 

We know perfectly well that, despite carrying a 
whole train full of ‘* preventives” against accidents 
—lockers full of detonating siguals, rows of lamps, 
a whole peal of bells, half a dozen brake-vans, &c., 
&c.—they areas nothing if we have nut wide-awake 
intelligence on the foot-plate. We respectfully sug- 
gest, therefore, that it would be as well to alter the 
existing state of things; to add a trifle more to the 
running expenses, and reduce the hours of labour 
for both driver and tireman--makinz these regular, 
either by day or by night. And, we have no doubt, 
leaving justice, good fecling, and Christianity out 
of the question, that the invest nent would be a 
paying one. 


ON THE ENGINEER'S SLIDE RULE.’ 
10 5 1 . Se taj 
e next portion o e e 0 u 418 

intended for finding the areas of e 
fizures which have from five to twelve sides, and 
which are generally termed polygons. Of these. 
the hexagon and octayon, having respectively six 
and eight sides, are most familiar to mechanics, and 
though a case would rarely occur in which their 
measurement would be necessary, it is as well to 
know something about them. The gauge pointe 
given on the rule are the areas of each of the figures 
when the side is one in length, and since the areas 
of all similar figures are to each other as the squares 
of the like sides, it is ev ident that the lines C and D 
must determine all questions relative to these figures, 
hence the rule bee mes :— 

Set the gauge point of the given figu re on C to 
10 on D, aud against the length of the side on D 
is the area on C. Thus, required the area of a 
pentagon, the side of which is six inches. Set 172 
on C to 10 on D. and against 6 on D, ia 61°99 
square inches on C, 

A atill more important, because more generally 
used figure, the circle, is next brought under con- 


d Oontributed by Mr. W. Tonkes. 
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sideration, and on the rule six gauge pen are 

given for finding the properties of this figure, and 

the relation it bears to the square. 

Ist. The area. The gauge point is here 7854. 
because when the diameter of a circle is one, its 
area is nearly -7854, and for the same reason as that 
assigned when treating of polygons, viz. :—that the 
areas of all similar plane figures are to each other 
in the duplicate ratio of their like slides, it follows 
that the lines O and D must also be used for find- 
mee areas of circles, hence the rule becomes— 

7854 upon O to I or 10 upon D, and against 
any diameter upon D is the area upon C. 

Bad. When the circumference is one, the area of 
a circle is ‘0795, consequently, when the circum- 
ference is known and the area sought, we take 0795 
as peace point, and proceed as in the last case. 

It is well known that if the diameter of a 
circle is one, the circumference will be very nearly 
3:1416, and this number therefore forms the gauge 

int when the diameter is given to find the circum- 
erence, and as the case simply involves multiplica- 
tion, the lines A and B only are used, and the rule 
is eet 3:1416 upon A to 1 upon B, and against any 
diameter upon B, will be found the circumference 
upon A. It is also known that the ratio 7 : 22 
represents very nearly the ratio of the diameter to 
the circumference ; henze the same results will be 
obtained if we work by the rule given for proportion, 
viz:— 

Set 22 on A to 7 on B, then against any diameter 
on B is the circumference on A. 

This method is preferable to the former, because 
7 and 22 are whole numbers, and consisting only of 
one andtwo figures are more ily found, and the 
slide more easily and accurately set than with the 
gango point 31416. 

4th. If we wish to find the side of a square equal 
in area to a given circle, it has been shown that 
7854 is the area of a circle when the diameter is 
one, and hence the square root of 7854 would be 
the side of the square sought, if the diameter was 
unity, and this root, viz: 886, is consequently the 
gauge point required in this case, if therefore, we 
set 1 on A to'886 upon B, then against any dia- 
meter upon A is the side of the square upon B. 

Sth It can be shown that the greatest square that 
can be inscribed in a circle, the diameter of which 


is unity, has its side equal to N$="707 nearly, hence 
this number becomes the gauge point when the 
greatest square that can be inscribed in any circle 
is sought, and the case becomes one of simple mul- 
tiplication as the preceding is, but for some reason 
not explained. Mr. Routledge, and, I believe, all 
who have made his rules gives the reciprocal of this 
number, viz :—1°4142 as the gauge point on the rule, 
while they give the correct number 707 in the book 
of instructions. The difference in manipulation will 
be, that if we take 707 it must be found on B, and 
placed against 1 on A, but if we take 1:4142 it 
must be found on A, and placed against 1 on B, ia 
either case against any diameter on A will be found 
the side required on B. 

6th and last, To find the side of an equilateral 
triangle mecribed in a given circle. This, where 
the diameter is 1, can easily be proved=} V3 
866, and here again we find the reciprocal—-1°15 
substituted on the rule as the gauge point, requiring 
the same change in the mode of operating as indi- 
cated in the last case. 

The „ of the table of gauge points 
marked on the rule is for the purpose of finding the 
diameters of cylinders of steam engines capable of 
working pumps of variable diameters and depths. 

This table was evidently formed when the steam 
engine was in its infancy and its energies directed 
principally to the drainage of mines, since it deals 
only with the earliest productions of Watts’ genius, 
theatmospberic engine with balanced beam and 7lbs. 
pressure of steam, as a motive power, a simple pair 
of scales with alternately preponderating weights 
placed in the pans. 

I might with good grace have omitted entering 
into a definition of this pertion of the subject, but 
as I sbould thereby have left one portion ot the 
slide rule unexplained, I preferred investigating it, 
in order to show that although modern improve- 
ments have rendered this table practically useless. 
this circumstance does not for a moment derrogate 
from the almost infinite applicability of the simple 

t under consideration. 

The gauge points in the table represent the weight 
of water contained in a cylinder of any of the dia- 
meters apecified, and one yard long, divided by the 
pressure intended to be applied to the piston of the 
eugine that is to raise it, and since this pressure is 
considered constant, viz.—7lbs per square inch. it 
follows that if we multiply the guuge point by the 
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depth of the pump in yards, the square root of the 
product will give the diameter of the cylinder re- 
quired ; or, set the gauge point on A to 1 on B, and 
against the depth in yards on C, is the diameter of 
cylinder upon D. 

So far my remarks have been strictly confined to 
the engineer's slide rule, but there is another some- 
what resembling it, very often used by mechanics, 
generally known as the ‘‘ Carpenter's slide rule,” 
from the fact that nearly the gauge points 
ee upon it are intended for the measurement of 
timber. 

On this rule the line D is numbered from 4 to 40 
instead of from 1 to 10, hence in calculating by it, 
as the lines C and D have the ratio of the square to 
it, not to each other, so the gauge points previously 
given must vary proportionately, hence to make the 
table of gauge points on the ongineer's rule applic- 
able to the carpenter's rule they must be multiplied 
by the square of +=1-16=:0625, aud with a table 
so formed, all the foregoing operations can be as 
readily performed with one rule as with the other. 

WX. TONE Es. 


— — 


THE ENGLISH MECHANIC.—HIS RISE 
AND PROGRESS.* 
(Concluded from page 140.) 


On some occasions invidious comparisons have 
been instituted between this Society and others of a 
cognate character, which have come into existence 
since the birth of our own. It has been said that 
those societies, though younger, have greater nu- 
merical strength. I have only to urge in reply to 
this, that the growth of an institution, the ordinary 
membership of which is positively limited by the 
qualification of holding a icular part for a parti- 
cular period—in our case that of foremanship for two 
years prior to candidature—the growth of such an 
Institution must of necessity be slow. We cannot 
gather fruit where none is growing, and furemen 
engineers of two years’ standing are by no means as 
plentiful as blackberries in September. Other cir- 
cumstances a be taken into account in this case, 
but it is scarcely requisite to enumerate them. It is 
sufficient to say that if our growth has been sowas 
with a tree grown on rocky soil—there is toughness 
and strength in our texture, our fibres are closely 
knit, and no slight gale will even shake the fabric 
which it has taken twelve years to rear, much less 
to destroy it. Com ns, however, are generally 
disagreeable, and they are especially so in this in- 
stance, where they have been based on imperfect 
data. The societies to which reference has been 
made, for which I entertain much respect, and which 
are effecting a great amount of intellectual good for 
their members, rest on a base totally different to ours. 
They appeal to a large and comparatively indiscrimi- 
nate section of the engineering community, and con- 
sequently have a far wider field of operations open to 
them. They have not the concrete foundation of 
philanthropy and science to support their superstruc- 
ture, as we have; they confer no directly material 
benefit upon associates as we do; and, in short, there 
are fow points upon which fair comparisons may be 
instituted at all between their characteristics and 
those of this society. They have their influencee— 
let us hope that our own exertions have not been 
destitute of that valuable characteristic. There can 
be no jealousy between us and them. If the number 
of their members increases with more rapidity than 
that of this association, so much the better for them, 
but certainly none the worse is it for us. Those 
societies are co-workers, not rivals, and cannot be 
regarded in any other light. In their success, there- 
fore, we rejoice, assured as we are that the whole of 
the engineering community must benefit by their 
labours. ° 

I should not have touched upon this subject at all 
but that others have id a measure compelled mo to do 
so by their rather sharp criticisms of the proceedings 
of the Associated Foremen. Oriticisms, when not ill- 
natured, are not unwholesome. Itis well to have a 
friend, or even an enemy, candid enough to point out 
real or imaginary faults; itincites to self-examination, 
and results frequently in self-improvement. Let ue, 
then, endeavour to profit by looking into the critic's 
mirror, and tracing on its bright surface any defects 


which may mar our features, endeavour to corr ct | 
them, not bv the use of flattering cosmetics, but by 


inward purification —which is more lasting and much 
more satisfactory in its effects. 

I fear that my remarks this evening may seem de- 
aultory, and, to some extent, apart from my subject. 
If they are so, and become tiresome, I must throw 
myself on the generosity of my listeners. As in the 


* A paper read by Mr. Joseph Newton before the London 
Association of Foremen Engineers, November 4th, 1865, 
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theatrical world an actor of very moderate ability 
sometimes is obliged to undertake a part at very 
short notice,” and which should have been played by 
a more distinguished man, so have I on this occasion 
undertaken to play a part for which I was unpre- 
pared, and to occupy the place of a much more emi- 
nent actor. 

{t might have been expected that I should have 
produced some statistical information in regard to the 
association, but there were two reasons against that 
course: the firat, lack of time; the second, because 
it was imagined that it would be better to reserve 
them for the ensuing anniversary, as a more fittin 
occasion for theiMpruoduction. If I am asked why 
ventured upon such a theme at all as that of ourselves 
and our own institution, I am unable to answer the 
question, except by saying that no other presented 
itself capable of being dealt with in the limited time 
at my disposal; and even this has been but the more 
imperfectly treated from lack of time. It would have 
been possible to have reviewed the progress—the 
incredible progress—which has been made in engi- 
neering, and in the mechanical arts in this country 
during the last few years, and to have shown that 
much of that progress is due to the untiring but un- 
obtrusive exertions of foremen engineers. The won- 
drous extension of the railway system, which is 
transforming every feature of the metropolis—and in 
some cases, it must be admitted, not improving those 
features—might have been expatiated upon. The 
re-construction of our steam navy, and the conver- 
sion of engineers into ship-builders and artillerists, 
might have been legitimately alluded to, for in these 
changes the foreman engineer has played no incon- 
siderable part. These and many other questions 
might have been appropriately enough embraced im 
the subject of this paper had it fallen into abler hands, 
or had more time been at the disposal of the writer. 
I have only, as it were, skimmed the surface of the 
water, and left its depths unsounded, its bed un- 
mapped. 

Great, however, as has been the labour and the 
usefulness of the forenian of the past, much more 
will be required of him in the future. The develop- 
ment of every branch of mechanical industry on the 
Continent, the vast improvement in the quality of 
foreign workmanship, and the removal, on our parts 
at least, of all commercial restrictions, bring the me- 
chanic and the artizan of this country face to face 
with a competition keen in its nature and excessive 
in its proportions, It is only by a combination of 
superior circumstances that we can hope to stem the 
opposing tide. Those circumstances are, to a great 
extent, within our own control. There must be a 
complete understanding between the employer and 
the employed. It is the duty of the first to remove 
every real disability under which the workman 
labours, and it is the duty of the latter to co-operate 
cordially with his master in his attempts to achieve 
excellence and to maintain the fame of English 
operative art. „The intermediate agent has a yet 
more difficult task before him. The foreman must 
so comport himself as to obtain and preserve the con- 
fidence of both master and workman, and to direct 
the skill of the subordinate into the most efficient 
and economical channels. In order to effect this, he 
must make himself yet more completely competent 
in the knowledge of his profession, yet more zealous 
in his intellectual studies, and yet more determined 
to keep pace in the onward march of mechanical 
discovery. By such means, and by such means only, 
can England hope to hold her own in the competitive 
struggle for manufacturing 1 which is daily 
becoming more intensifled and more obst inate. 

It is the mission of such associations as our own to 
assist in this important work. In these miniature 
scientific parliameuts debates on mechanical problems, 
engineering practice and theory, and on new inven- 
tions and discoveries, are the staple material which 
we have to seek for and to encourage. I, for one, 
have full faith in the success of the mission ef such 
zoqjeties [tis practically impossible for foremen to 
attsnd their meetings without becoming in all ways 
better qualified for the performance of their especial. 
duties, and mure considerate controllers of the work- 
people under their direction. On all hands, then, 
and for every reason, associations like our own de- 
mand countenauce and support; but when each 
member shall exert himself in the way indicated, 
this association, Iam assured, will obtain both. Let 
us, th.-refore, while admitting the impossibility of 
commanding success, do more —let us deserve it. 

My self-imposed task now approaches its termi- 
nation, and probably you are not sorry that it does 80. 
Like many other tasks I have undertaken in my time, 
it does not, when completed, satisfy myself. The 
execution has fallen far short of the conception; and 

robably I may, with some justice, be charged with 
| lecturing my brothgr-members instead of delivering io 
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them a lecture. You will at least, I know from 
past experience, be generous enough to give me 
oredit for good intentions, and to pardon my failure 
in this case to realise them. It seemed to me that it 
was not an improper thing to “take stock” as it 
were of ourselves and our association, and to endea- 
vour thus to arrive atan approximate estimate of 
our own position and its usefulness. Were our 
society of no more service than to make individuals 
in aimilar positions, with similar cares and anxieties, 
labeuring under similar difficulties, and pleased by 
similar circumstances, personally acquainted with 
each other, and personally ere ee in each other's 
welfare, it would be entitled to comfmendation ; but, 
as [ have endeavoured to show, it does much more 
than this. The London Agsociation of Foremen En- 
gineers is a moral and intellectual lever which, pro- 
perly applied, cannot fail to elevate its members, 
and to place them on an eminence far higher than 
that attaine:l by non-associates, and thus to increase 
not only their own self-respect, but the esteem in 
which they are held by the world at large. I need 
not say to its own members that it essays also to re- 
lieve the pressure of their physical ills, to provide for 
them a solace when the lamp of life grows dim, and 
to comfort their families when that lamp is extin- 
guished. It is well that these latter characteristics 
adorn the society, for one cannot, as an old writer 
has said, help putting little trust in the friendship of 
the world: — When I see leaves drop from their 
trees. just such, think I, is the friendship of the 
world. While the sap of maintenance lasts my 
friends swarm in abundance, but in the winter of my 
need they leave me naked. He is a happy man who 
hath a true friend at his need; but he is more truly 
happy who hath no need of a friend.” 

~ Considerable applause followed the conclusion of 
the paper, and Messrs. Sanson, Briggs, Oubridge, 
Fishwick, and others having epoken approvingly of 
it, a vote of thanks was awarded unanimously to its 
reader. Mr. Newton's brief acknowledgment of the 
vote concluded the proceedings. 


LETTERS TO THE EDITOR. 


[We do not hold eurselves responsible for the opinions of 
our correspondents. | 


Ta the absence of any reference to the engraving which 
illustrates your article on ‘*The Royal Observatory at 
Greenwich,” yeur readers might naturally imagine that it 
represented the transit circle described in the text, This 
is not the case. It is a likeness, and a faithful one, of the 
altazimuth instrument, which is erected in the new south 
dome, upon the site of Flamdeed's mural arc. 

A FELLOW or THE ROYAL ASTROWOMIVAL SOCIETY. 

December 13, 1865 


A PHOTOGRAPHER IN A FIX. 

Sir,—Can any of your photozraphic readers lend me a 
helping haud In a great perplexity? If so, I shall feel 
myself greatly indebted to them for their help, and to your 
valuable paper as the mediam through which their assist- 
ance ix conveyed to me 

I am an amateur photographer, and have, I believe, at- 
tined some proficiency in that interesting science, both in 
the landscape and portrait branches, but one thing is a 
great drawback to me, which I will explain, 

I use the Eagle” albumenised paper. sold by Messrs. 
Squire and Co., and which, according to the instructions 
given with it, only require a 40 grain solution ot nitrate to 
sensitise it. 

Now I find that when I have floated two or three papers. 
those afterwards seusit'sed are, when tas en from the bath 
of a muddy colour here and there. intersected by broad 
streaks of white or if not exactly in this state. nre covered 
with black fringes resembling clouds. This paper does well 
for prints in which there is not much white, as In this case 
the discolouration does not show, and partially goes off in 
the subsequent processes, but for vignettes or lor negatives. 
in which portions have been blocked out, it is of no use at 
nil. I filter the bith, and I use kaolin, but in vain ; the 
first two or three papers come out clean, and the rest invari- 
ably spoiled, R. J. ATCURALEY. 


N CONCRETE COTTAGES. 0 

Rir, — As I rend of frequent mectings being held for the 
purpose of considering the best and cheapest method of 
erecting cottage dwellings, I trust, as you have admitted 
into your columns an account of a cheap brick costiog 158. 
per 1, 0,0. you will give publicity to the fact that Mr. Tall, 
the patentee, is now const.uciing two houses in concrete 
at Bexley-heath. This mode of building has been long 
kuowa. Concrete is of grent antiquity, still Mr. Tall can 
build at one hulf the cost of brick and mortar. 

H. J. L. 


PS LEIE] 


SILVERING MIRRORS AND GLASS DALLS. 

Sir,—In an article entitled “8ilvering Mirrors,” in your 
number of December 8th, three descriptions are given, und 
amongs! them miae is mentioned. Being happy to co- 
operate with Mr. V. C. Davi, to assi-t persons 0 to 
ul ver any kind of glass, I hope, as I give all the necessary 
infvrmation he will excuse my correcting the errors his 
led: er contains, 


It is not Drayton's process which is now practised suc” 
cessfully at Paris, it is mine, and on a large scale, under 
the firm of Brossette and Co., the Co. being myself. My 

rocess is now practised successfully in England, Belgium, 
Buna Germany, Switzerland. &c. It is as follows :— 

Two solutions are first prepored, one is made of nitrate 
of silver, 100 grains, by instance, treated with 83 grains of 
strong solution of ammonia, and af ler with 40 grains of 
disti: ed water. On the other hand, 100 grains (to name a 
quantity) Of tartaric acid are disgolved in 650 grains of 
distilled water. This solution must be kept, and exposed 
to the light sometime before using. To prepare, then, the 
liquid to silver glass, take, for example, ten cubic {nches of 
the above solution of silver to which yeu add 2.0 cubic 
inches of distilled water, keeping good agitation, when you 
pour into it one cubic inch of the solution of tartaric 
acid, 


The glass is well cleaned, first. with a cloth and whiten- ¢ 


ing, after which a plug of cotton dipped in the silvering 
liquid, and a little putiy powder is carefully passed over 
the surface to be silvered, and when this application is 
dry, it isremoved with a chamois leather. after being weil 
rubbed and washed with ano her chamois leather, perfectly 
clean, wetted with distilled water. The glass is then laid down 
upon a cast-iron table box, heated to about 140° Fahr., and 
well covered with a layer of about the 1.10th of an inch in 
depth, which easily stands upon it. In about 25 minutes a 
uniform opaque coat is deposited The glass is then tilted, 
that the liquid may run oft, washed with water, dried, var- 
nished, end painted 

To silver balls, the primary cleaning of the glass is ob- 
tained by pouring into them a very weak solution of 
fluoric acid, and well shaking it about, then rinsing It 
several times with distilled water. Tan ing now the silvering 
solution, about a fifth part of what the ball would contain 
is puured inty it, and the ball rolled about in hot water for 
about tweoty.wiuutes. The operation is repeated to obtain 
a More thics coated surface 

Naturally, to ensure perfection, a great deal of practice 
is requircd, as in many other professions, 

I trust now, in comparing Mr. Draytou's method with the 
simplicity and small cost of mine. Mr. V. C., Davis will, 
with a little reflection, understand the reason of my process 
being practised successfully. T. PETITJBAXN. 

22, Hornsey-stiect, Holloway-road, London, 
December llth. 18,5 

P.8.—I must edd that I bad the honour of my process 

1 made the subject of a lecture by Professor Faraday, 
n 1856, 


OUR SUBSCRIBERS’ NOYES AND QUERIES. 


BuLastiNe.—Can any one tell me how to use the mag 
neto-electric machine for blasting purposes ? Joux PRuUD- 
LOCK, 

Microscorg.—Will any subscriber tell me how to make a 
cheap microscope? I am much delighted with the direc- 
tions fora cheap telescope - R/ Grus. 

Will avy reader inform me how to find the logarithm of 
any number less than 10, without the aid of tables, 10 
being the base of the system?—W. H. J. P. 

TKLESCUPK GLassts —Will au Economic Artizan inform 
me where telescope glasses can be procured in Glasgow? 
A Tim PLATZ WORKER. 

Gas.—Can any reader inform me, Ist, the cause and 
cure of water in gas- pipes lald in the house to supp y the fit- 
tings? znd, to take the black spots out of lacquered gas 
fittings preparatory to relaoquering? 3rd, how to do the 
Florentine bronze? JOHANSEs. 

Ivory Stain.—What preparation will stein ivory bil- 
hard balls any colour effectively ?—J, SIM PGSOR. 

HypRav.Lics.—A hydraulic water ram is fixed so that 
there is ten feet perpendicular fall from the head of water 
to the ram—the length of pipe from head of water to 
the ram is 30 feet. Required the height to which the water 
will be raised, and in what proportion is the quantity raised 
to the quautity wasted, and if the length of pipe through 
which the water is forced will make avy difference In 
height? If any correspondent will inform me upon it, I 
should feel obliged. —HyYpRavLic. 

LaTus.—Can any reader inform me where I can obtain 
the iroa work for the lathe described in No. 36, Page 116. — 
Hyssop. 

Fret 8aw.—In your impression of the 24th ult. a Mr. 
Merritt gives a description of a fret saw, Does your 
correspondent think that his design would be applicable 
for cutting felloes, &c.? Perhaps he would not think it too 
much trouble to give amore detailed description of one; or 
perbaps some other ene of your numerous correspondenta 
would give their idea of a saw for cutting felloes, centerings, 
Åc ?—WHbELWRI LHT, 

GaLvanic Battery. —Will any reader inform me of any 
cheap little work on the construciion of a gaivanic battery? 
J. W. BENNETT. 

SYPHON Action.—I have a syphon fixed to draw water 
from a cistern, the long leg is 3 feet below the water. The 
cistern ran empty, and I drew all the water from the 
syphon. The cistern filled again, and, without removing 
the air from the syphon, I can draw about half the fuli 
stream. After drawing out the air the syphon acts pro- 
perly, but after blowing the water back into the cistern the 
water drops a few minutes, and then begins running s owly, 
«s before. Can any of your readers expl in this?—, H. 

Oval. Couck.—Will Cencinoinform me how 1 can make 
aL oval chuc« for a small lathe, to turn and set oval settings 
for small work ?—G. H. D. 

SPINNING.—Can any reader oblige me with a description 
of an ordinary spinning wheel, such as is used in the 
northern counties of England, or where I can buy one in 
London ?—CAL. UM Pris. 

Cin any reader inform me how to calculate the horse- 
Power of stationary engines—for instance, say, a cylinder 
60 inches d.umeter, 2 feet 8 inches strote, what is its 
power? What is the difference im calculating condensers, 
and high pressure [—OoLga. 


TRANSFERRING.—Will any of your readers inform me of 
a method of printing from pencil drawings? There ia 
some certain method of making the pencil marks only 
take ink like a lithographic stone, 4e How can I make 
transfer fluid forthe purpose of transferring woud-cats to 
paper, glass, 40. E. GAR. 

oPPER.—It is a curious fact that when copper is made 
into jorkings. the weight of the work produced, together 
with the scraps cut off. is greater than the originai weight 
of rough copper. Perhaps carbon is absorbed by the metal 
from the coals of the fire, which causes this strange pheno- 
menon. Doesit occur in any other metal, and what is the 
cause of it Cr ors 

Suk k's Battery. --I have jast constructed a Smee's bat- 
tery, and use for my cells some earthenware dishes, 6 inches 
wide by 8 inches deep, and, although they are glazed over, 
the acid tinds its way through the cells, destroying what- 
ever may be in its way. Will some one kindly inform me 
how I may prevent the acid from escaping from the vessels, 
or if wax varnish would adhere to the cells without crack- 
ing of? -GULLIVER 

A Dix os D FOR Corrie GLAS CirooLaR.—Will any 
correspondent inform me where I can get one in London? 
—SILEX. 

P.8.—I have your first number of the “Mirror of 
Science” before me. and I hope you wijl excuse my candour 
when I say I consider the MecuHanic of the two is the best 
value, but I hope the Mirror” will Improve; but I must 
say the first number is very meagre. I say this in good 
faith, not as an offen-ive criticism. —SIL gX. 

HOLTZ i PF¥YEL's 4T VoLuĮk.—Is this ever to be issued ? 
The amateur mechanical world have been anxiously ex- 
pecting it for years. Possessing the others, I would give 
almost its weight in silver for it. A notico in the preface 
of one of the published volumes says it is even partly 
8 yee and that volume dates several years 

TRLESCOPES.—VWill an Economic Artizan tell me at what 
optician's I can get, for about 43, a 35-inch object glass 
and a l-inch eye-glass. and whether the image will be 
chromatic or not ?—G. E. C. 

CuccK.—Will any eorrespondent tell me how to make a 
chuck to cut circloids to ernament work in the lathe? —8, 


ELECTRICAL Macaing.—Having seen described in your 
magazine (No. 11, Vol I) an electrical machine, I wish 
the correspondent would let me know where I can procure 
a cylinder of the size mentioned, viz.. 6) inches by 4 
inches? Would it answer to mix amalgam in a crucible, 
or wou'd the mixture stick to the sides? - QUICKSILVER. 

Macic Lanrgan.—Wiil any of your readers oblige me by 
a description of the lines used in à powerful magic lantern, 
their diameter and focal strength —W. R. 


REPLIES TO QUERIES. 


Parssune wt BorLERS.—I quite agree with J. 8. whem 
he states in your impression of the lst that G. S. appears 
to be incorrect, but think he is far from being correct 
self; in my opiuion it should be as follows :— 


-= Pe HD 
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Let a = length between weight and standard. 

b= do. valve, spindle, and standard. 
c = weight in Ibs 

e = action of weight of lever and valve. 
a r bxc res weigüt ond, 

Should J. S. or G. S. consider me incorrect, I should be 
much pleased to hear from them again.—R. P. 

Evosits& Discs.—In reply to Blectr city, in No. 37, I 
believe silvers’, Bishupsgate-street, are the only manufac- 
turers of ebonite discs, Price avout (for a 12im.), 78. or ðe. 
—the ordinary rubber —O. K. 

Broxzinc —In reply to B Kingsland, I b.g to inform 
him I use the following methods for bronzing electrotype 
medals, which no doubt will be of service to him. 

Bro in. Add to a wine glass of water four or five 
of nitric acid, with this wet the medal, allow it to dry, im- 
part a gradual heat, by which the surface will be darcened 
ia proportion to the time exposed 

Black. — Wash over the medal with sulphuret of am- 
monia, which should be dilute, dry with a gentle heat, 
polish with a hard hair brush. 

Green.— Steep a few days in strong solution of common 
table salt, wash in water, and allow to dry slowly. A Deanti- 
ful bronze, and very permaneut.— E. MCI UAE. 

SMR ABW BATTERY. — Can avy reader tell me what sort 
of cotton and silk is used for covering c ppe: wire, and 
where in London I coud get it est and cheapest? The 
following is an excellent substitute for the silver plates in 
Smee's battery, and has the advantage of cheapness. I 
have not seen it mentioned anywhere, and thiok it might 
be useful to some of your electrical readers: Get an old 
saw—a stout pit saw in prefereuce —suften it in a smith s 
forge, and cut the plates the required size, then inseit them 
in the heart of a cieac coke fire, giving it sufficient draught 
to raise them to a white heat, then tane them out and 
hammer them fiat with as little violence as possibli, and 
al.ow tocool gradually. they are then fit for use; attach a 
wire or binding screw to one end, aand arrange as in Smee s 
battery. I prepare mine in the furnace of a conical 
boiler, used for heating a greenhouse, which I find well 
adapted tor the purpose.—A Practical GARDENER. 

Sarety VALVE. —in answer to Wm. Tonkes, in No, 87 of 
Tix Maonanio, I think the following will be found correct. 
Multiply the weizht upon the lever by the duwtance in 
inches to the fulcrum, and divide the product by the dis- 
tarce between the fulcrum and the valve, and the quotient, 
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N the welrbtor vatre and effective weight of leve , equars 
re on the whole valvo, and that divided by the no. 


C, is a copper cell with brass binding screw ; L, is a leather 
d phragm with a round piece ef w: od fitted in the bottom 
woter-tight ; Z. is a zinc tube amalgamated, cast hollow 


of square inches the valve contains, equals pressure per 
’ right through, with a binding sorew atta-hed, put the sinc 
inch. Thus, suppose a valve and attachments of | into the leather and the whole into the copper cell; fill zinc 


equare 
the following dimensions:— 

Length of lever = 14 inches, 

Weight of lever = 2:5 lbs. 
Weight of valve — 1 ö lbs. 
' Diameter ef valve = 2 inches. 
. of valve from the fulcrum = 2 inches. 
„eight to be suspend:d on lever = 20 lbs., and to be 
12 inches from the fulcrum. 

Half the length of lever multiplied by its weight and 
divided by the distance from the fulcrum to the valve equals 
effective weight of lever. 

Thus 7 x 2% ; 

7. 75 + 1:5 = 10 25, weight of valve and 


s 2 
weight of lever. 
Den 20 x 12 
ef = 120 x 1035 = 
tis 
per square inch.—E. Fanwsworts. 
Lhpperss WaNTED.—I beg to thank Old Charlie, and 
ur Turner, would feel obliged for the former's 
—-SATELLITE. 
Plaisance Cottages, Jersey. ‘ 
PrrsavzE.—The pressure got on pistons about 191b. 
cuts off at 2 8rdsof the stroxe; thediameter of cylinders 
inches; length of stroke 5ft ; revolutions of shaft per 
minote. 49; diameter of oscillating cylinders, 20 inches; 
“gure expected to work 60 lbs. My best thanks to A 
es, and others of your oorrespondents.—D. D. D. 
LA.. I t know of any cheap and easy 
method of vulcanizing india-rubber. 3. Dental rubber, as 
ied from the manufacturers, is perfectly plastic. 3. 
It is rendered fit for moulding by heating on a hot-water 
and when moulded, moulds and all are pot intoa 
Vulcanixer, and exposed to superheated steam for 2 hours, 
when the models become perfectly hard.—G. E. O. 
IxLaTIx O. About three numbers since. a correspondent 
ulred for fancy inlaid lines for tables. I can supply him 
any kind of inlaying — A. T. MxASTr R. 
1, Eaton- piace, Wellis street South Hackney. 
Seinie ABD MAG NT. Will Mr. Mulho land let me know 
the date of his patented ‘‘Improvements in Telegraph 
pene made mention of in ExOLIsE MscHanio, No 30, 


39 25 
— = 41'459 Ibs. 
2 x 7854 


l answer to your subscriber's query in No. 36, vol II., 
wader the name Magnet. I can positively assert, from a 
long experience, that nothing whatever, placed between a 
magnet and an object influenced by its attractive power 
will destroy, wholly or partia ly, the influence of the mag- 
Det on such object. except an opposite pole.— Veritas. 
[The above correspondent is the patentee of a mariner 
compass to resist the attraction of the iron on board of iron 
ships, it is now at sea and promises to be a success. 
RCTBO-MaGvETi3sK.—]1 bex to thank Mr. R. W. Willis 
Sar his kind and courteous information in reference to the 
practical trial or my suggestion in your No. 33, to propel 
by means of electro magnetism, generated by the 
ae e through the means of copper and zinc 
R- 
jn experiments made in India some years aro, I was 
Saite aware that the thing wos perfectly practicable, and, 
maoreover, that the chemical wear of the metallic surfaces 
A salt water is very slight indeed. 
here is a law of galvanic action which is very imper- 
fastiy understood at the present day, In small batteries 
when you increase the metallic area, you increase the 
electrical power. This can be calculated up to a certain 
t. But when you come to hundreds of superficial feet 
in the ca-e of a ship's sheathing), the power increases 
an immense ratio. 
1 minor difficulties in respect to insulating the plates 
copper and zinc, are easily overcome, I believe that in 


5 1 fects magnetism, we have a motive power at pres. nt 
e thought of, especially at sea, where the chem:cal ex- 


eitant ia always at hand. 


e since to be well amalgamated ; the acid, 1 sulphuric 
to 16 water ; sand js used in the cells, when the batte 
has to be meyed about. much, it teing well moistened wit 

~ 5 4 


2 Dave constructed some round Danieil’s batteries for 


with sulphuric acid diluted, and the copper outside the 
leather with sulphate of copper nearly to the height of a id 
within tbe leather. I would recommend Mr. Alfred Crofts 
to Mr. R. W. Sykes, practical electro-me:hanist 4 Holly- 
place, Stoekwell, 8. E., who will, by private letter, answer 
any question correctly, as he has done for me before now, 
— W. Hoek m. 

STRAM WHISTLE.—In answer to Henry Williams, I beg 
to submit the following, trusting it will give satisfaction :— 


Fig. 1 is a section. and fig. 2, elevation. The same 
letters do for both. The foot A is cast hoilow ; the flange 
B, being for the ppr of bolting it to the boiler; the cock 
C, with the handle D, is screwed tight by the screw E ; the 
piece F, screws upon the foot A, fixing the cup G, so :— 


And both are turned truly at their outer edges, leaving a 
very narrow passage, I, I, between them all round; the 
piece F, is hollow and has holes A, in its sides; the pil- 
lar K, is fixed upon its centre; the bell, L, L, is screwed 
upon the pillar, the bottom edge of which is very thin, and 
is made go as to come exactly over the opening I, I, and 
at about 4 inch above it. When the cock is opened to ad. 
mit steam, the steam rushes through the holes H, and out 
at the narrow opening I, aad strikes the thin edge of the 
tell L, producing a sharp shril sound. Some hol s. M, are 
sometimes made to allow the steam to p ss through, which 
improves the sound considerably. Fig. 2 represents an 
elevation of the steam whisile, the cock D, being shat,— 

E. J. WITOBELL 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 

Lerrees applying for information to be furnished by post 
cannot be attended to, 


Correspondents are requested to keep copies of their 
drawings and manuscripts. as the Epitok cannot under- 
lake to return such as may be rejected, 


Groras Abus can scarcely be a very attentive reader, 
since some three or four directions for purifying oil have 
recently been published in Taz MacHanic. 

A. A. GLAso .w.—Write again, and uxe common writing 
ink, your letter styck together and blurred in the folding 
so as to be quite unreadable. 

Bounsl. x M. — The greater number in Birmingham. 

SUBSCRIBER FROM THs BsGinkina.—Uften tried, but never 
with success, 

T. R. M.—Try Edgley, Engineer, Lamb’s Conduit street, 
London, 

J. J. H.—Write to Mr, H. Laxton, 34, Arundel street, 
Ftrand. . 

H. Pipoock.— Write to Munn and Co., Patent agents, New 
York City, U. 8. N ' ‘ 

Dick PoLLargp.—You require more than can be taught by 
an answer from any of our turning friends ; obtain a 
lesson or two of a practical man, 

J. W. Honrnusrs.— They are very numerous, and differ 
much in construction ; you can obtain a specitication at 
the office of the Commissioners of Patents, Sewthampton- 
buildings, Holbogn, 


oa —What do you say to Jackson's, in present num · 


‘Maowsrisx.—We have heard of the invention, and when 


4' opportunity offers intend to describe it. 


E RosssLV.— Search back numbers, the question has been 
answered mere than once. . 

Exstz8.—Try again, mix with a small quantity of size, 
not a patent} 


149 


LuBRICATOR.— Received. 

Jonu MoMurnay.—Received, but too late, we shall be 
giad lo hear from yon again. 

E. Gar.— You can obtain the pamphlet for a penny or two- 

ence, 

Hoone ALEZTIX DER. — Write again, not received. 

TROMAS DUNBAR —Attended to l 

J. W. R.— Other drawings will roon appear. 

SANDY SLoaw.—Why not try the experiment, it is worth 
the trouble, and is casily managed. 

Groros Unpsrwoon.—Wrte to ibe office of the Com- 
missioners of Patents, Southampton-buildings, Chancery- 
Jane. You will perceive Ly the notice in THs M}CHANIC, 
that we cannot forw ird specifications from the office. The 
authorities refuse to receive postage stamps over the 
counter. l i 

J. H. M.— Very good. 

E. CRICH.—Thanks for your kindness, 

ELrCOTBIC SrART.— The springs can be re-tempered. 2 Of 
the publisher only, 60 fat as we know, 3. Not at pre- 
rent. i ' 

Epwarp Hexpersow.—We may find space to ingert the 
letter and engraving in the enlarg: d Christmas number, 
if you forward shem at onde. 

Vgpitas.— Protection only we think. 


„ We have to ask our correspondents t$ so sign their com- 
munications that they may be able to recognise the 
answer. A Subscriber.” is nosignaturo —we have them 
by the thousand; the same with n ell- Wisher,” &e, 


GENBRAL NOTES. 
~ Exrensene states that the bog - iron ore of which 
the Berlin iron castings are made had ite origin in 
living creatures—aninaloule, which preserve their 
vitality even when immersed in the strongest muri- 
atic acid. 
Ir has recently been found that the unctuous clay, 


overlying the ironstone deposits of the Yorkshire | 


moors in the North Riding, can be made to produce 
a mineral vil, similar tv petroleum, at a cost of 6d. 
per gallon. 

Tus New BLASTIxd Powpsr.—A comparative 
trial, extending over upwards of a month, has been 
made at the Koundwood Tunnel, near Dublin, for 
the purpose of ascertaining the practical value of 
Messers. Schaffer and Budenberg’s new blasting pow- 
der. With the new powder, the progress made with 
a driving in No. 1 heading, 6 ft. x 5 ft., wae 7 ft. 
in 168 hours, whilet with the old powder it required 
200 hours to drive 4 fl. 5 in. In No 2 heading, 
dimensions as before, with the new powder, ö ft. 
was driven in 168 hours, whilet with the old powder 
only 4 ft. were driven in 200 hours. 
seen that 4t per cent. more work was done in 16 per 
cent. less time. 

Psrnoteonu as BTEAM-FUBL.— The experimental 
boiler made in the factory at Woolwich Dockyard, 
and which has been at work at intervals during the 
past fifteen months, in testing petroleum, shale, and 
other oils for steam purposes, to supersede the use ef 
coals, has been given over to t! Admiralty authori- 
ties by Mr. Richardson on the completion of his 
experimenta which, it ie stated, have thorouehly 
matured the principle, and rendered hie theory a 
matter beyond doubt. Mr. Richardson has likewise, 
at their Lordships request, eubmitted plans for the 
conversion of the ordinary ships’ boilera into boiless 
for which petroleum can be used. Thie, it is said, 
can be dune at small cost. 

Vissxis composed of iron plates have been em- 
ployed for more than fifty years in the navigation of 
canals, but it is not more than twenty-five or twenty- 
six since they were first introduced as sea-going 
vessels. It is true that an iron vessel was built in 
1820 from designs by the late Mr. Aaron Manby, 
and navigated from London to Havre, and on to 
Parie, but this was not a sea-going vessel, but an 
iron steamer constructed for the Seine. 

Improvep Quantz Ornvanina MacHINFRY.—Mr. 
Andrew Buchanan, of Brooklyn, New York, has 
invented a maae for quartz-crushing and similar 

urposes, in w two segments are employed, with 
9800 or cosrugated faces, the said basset being 
hung on rock shafts or gudgeons, and connected at 
or near their pheries to a lever or other suitable 
device, in such a manner that, by the action of the 
said lever or other device, a very powerful oscillating 
motion can be imparted to the segments, and quartz 
or other materiais placed between their faces are 
crushed with ease and facility. If a lever is used to 
impart tothe ents the desired motion the crush- 
ing power can increased to any desired extent, 
and the motion of the segment can be easily adapted 
to the material to be orashed. 

From the report of the eighth census it appears 
thet there are seven establishments in the United 
States for copper rolling. These establishments 
employ 413 hands, and have a capital invested of 
2,470,000 dols. The cost of material consumed by 
them ‘is valued at 2 537,000 dols. ; the cost of labour 
at 157,080 dols.; and the annual value of products 
for the year ending Ist of June, 3, 198,768 dols. 


It will thus be 
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AGRICULTURAL KAILWAYS.* 


Mr. Richard Winder, engineer, 18, Abingdon- 
Street, Westminster, has lately patented an inge- 
nious application of railways to agricultural purposes, 
more particularly for ploughing and cultivating the 
land by steam power. He proposes to use a single 
line of railway (centrally placed) which supports the 
chief dead weight of the machine that travels across 
the land: andis the means also, whereby tbe machine 
is propelled forward by the spiked pinions described 
hereafter. The central rail and jointed sleepers also 
prevent the machine sinking in from the extent of 
area of l earing surface of the sleepers; hence the 
power of the engine is wholly available for the work 
to be done. By this patent it is also intended to 
make the rail available for helping traction engines 
up steep inclines, when travelling along the various 
hilly country roads, by a simple and cheap alteration, 
ana to reduce the dead weight of the machine to a 
ininimum. The engine and boiler frames are made of 
T-iron ; and the bulk of the coals and water will be 
upon the headland anchors, sufficient being taken 
upon the machine from time to time to last for one or 
two journeys ac the field from headland to head- 
land. And in comparing this plan with others in 
present use, it will be seen a single length of chain is 
only required; which is half the iength of the rope of 
the best plan in present use; all friction, wear and 
tear, aud loss of power of the present moving ropes 
is done away with, all snatch blocks, rope porters, 
windlasses, clip drums, and the apparatus for working 
the same are dispensed with, the headlund anchors 
also are very much simplified ; and the power of the 
engine is best obtained by being always close to its 
work. To enable our readers to understand the de- 
tails of this invention we annex the following ex- 
planation having reference to the drawings on this 


ae, j i 
he accompanying engravings clearly illustrate 
the manner in which this invention is carried into 
effect. Fig. 1 is a side elevation, and fig. 2 a plan of 
one of the apparatuses complete; fig. 3 is an elevation 
of the jointed sleepers and flexible central rail show- 
ing one of the spiked pulleys working therein ; fig. 4 
is a plan showing both spiked wheels set out for work- 
ing the machine forward along the flexigle central rail ; 
fig. 5 is an elevation of one of the jointed lengths of 
the sleepers; fig. 6 is a plan of the same; fig. 7 is an 
elevation of one double link and one single link of 
the flexible central rail ; fig. 8 is a plan of the same; 
fig. 9 shows the complete apparatus at work. AA is 
the central rail formed of links with lateral spaces 
between them. The rail is fastened by countersunk 
bolts to the jointed sleepers O, one bolt in the centre 
of each length of sleeper. It is likewise fastened at 
each headland to anchors of any simple kind travel- 
ling upon wheel or discs, as shown iu the view fig. 9, 
where X X are the anchors, The central rail carries 
the chief portion of the dead weight of the machine 
upon the grooved wheels L L L, fig. 1. BB are two 
pinions or wheels having projections or spikes upon 
their peripheries. These spikes fit in between the 
links of the flexible central rail, and being caused to 
revolve propel the machine forward. C is the main 
shaft of the machine. D D are the cylinders of the 
engine. E is the boiler. F F is the steam pipe lead- 
ing from the boiler to the cylinders. G G! are the high 
wheels that carry a portion of the dead weight of 
the apparatus when ploughing, and the whole of the 
weight when it is used as a traction engine; these 
wheels run loosely upon their axles. H H H are co 
wheels which drive the spiked wheels B B by vertic 
shafts1 I. Theso shafts are fitted with long feathers 
or keys so that they can work freely up and down 
through the horizontal cog wheels H H in order to 
compensate for any unevenness of the ground passed 
over. The shafts are also coupled togetber, the 
coupling having in the centre a right and left hand 
screw, so that by turning the screw one way the 
spiked wheels are forced further apart, and thus 
thrown out of gear with the rail, and by turning it 
the reverse way the spiked wheels are brought cleser 
together and placed in gear with the sides of the rail, 
and by screwing together still closer, additional fric- 
tion is obtained by pressing the wheels against the 
sides of the flexible rail, and in place of the coupling 
above described an elastic or spring coupling is some- 
times used. K K is the frame of the apparatus made 
in two parts the more equully to distribute the dead 
weight to be carried over the land and to allow of its 
accommodating itself to the inequalities in the sur- 
face of the ground. One part of the frame carries 
the boiler the] other part the engine's main -naft and 
other working parts, L L are the grooved wheels 
which run on the top of the central rail A. Springs 
are provided to allow these wheels to adapt themselves 
. ͤ K ͤ K ͤ age sah 
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to the unevenness of the ground passed over. M is the 
grooved pulley on the lower part of the boiler arouad 
which the rail may be coiled for transpart. This pulley 
can abe made either to take off altogether, or be raised 
up outside the boiler out of the way when not required 
for use. It is either worked by a cog wheel attached by 
a connecting rod to the engine as shown in the engravings, 
or it can be worked by hand. N is the frame for shifting 
the centra] rail and sleepers to the new position ready 
for the apparatus to travel upon in the return journey. 
The frames are raised alternately out of the way, 
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when not in use. S is the cultivator or plough frame |i 
fitted with steering 3 at each end and with rock- 
ing bars to which are fixed tines or shares. This imple- 
ment does not turn at the headlands. t 


IRON AND IT3 COMPOUNDS. “4 


Chemists have for some time been aware that there are 
two metals which were at first confounded under the term 
tron; but which, except that they are capable of being 


f 
d 
1 
l 
| 
converted into one another, are almost as different as 
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and owered into their work ac- 
cording to which way the ma- 
chine is travelling. At N, figs. 
1, 2, the frame is shown in work, 
and at N1 it is shown raised up 
out of its work. When the ap- 
paratus is at work the frame N 
in work is shifting the central 
rail at the same time the appa- 
ratus is travelling across the 
field drawing the plough or other 
implement atter‘it. ge arriv- 
ing at the headland this frame N 
is raised up out of the way, and 
that on the opposite end of the 
apparatus is lowered ready to 

shift the central rail to the re- 

quired new position while the 

machine is making the return 

journey; thus the frames N Ni are raised and lowered 
alternutely, shifting the rail each time tothe required dis- 
tance sideways until the whole field is finished ; neither 
engine nor any ord oria of the machine turns at the head- 
lauds. O O are jointed sleepers to which the central rail is 
fastened. Play is left at the joints to allow the sleepers to 
adapt themselves to the unevennessof the ground, P P are 
standards and gearing for raising the guide frames N and 
Nı when not in use. Q Q are guides fitted with a recess to 
hold up the end of the guide frame free of th: central rail 
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any two other metals with which we are acquainted. 
It was long supposed that what were termed the proto- 
salts and per-salts of iron had the very same base, and 
differed only in the relative quantities they contained of 
that base; the proportion being 1to 1 in the proto-salts, 
and 1 to 1}, or rather—as the existence of a half atom 
was not to be admitted—of 2 to 3 in the per-salts. The 
strangely different properties ef the two classes of salts, 
though they always excited attention, did not, until 
recently, sug res possibility of their being salts of, 
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1 reality, different bases. This view, however, at 
=e 5 eee 
most names given by ius 
» ‘he two kinds of iron being everywhere accepted. 

That distinguished chemist termed the base of the proto- 
its of iron ferrosum, and that of the per-salte ferricum— 
though rd allotropic states of the same element, 
are as different in their properties as are the two 
‘ses of phosphorus, or those of sulphur. The atomic 


re ght of ferrosum is 28, that of ferricum is 56. The 
heat of the latter is twice that of the former. 


tonic 


> 
» = — 


uf 


A . 1 
| IN 


A 


ia THE Ion at Work. 
OF STEAM OULTIVATION. 
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Ferrosum’ combines with one atom of oxygen and other 
elements, ferricam is saturated by not lees than three. 
The 5 ed V or 
although one em, ferrosum, n obtained ; 
but even this liak in the chain of evidence by which 
their existence may be established, has now been su 
plied by M. de Oizancourt. In his researches on 
subj lately brought before the Academy of Sciences 
at Paris, he afforded information regarding it which, 
wken fully developed, will most probably be attended 
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with the most important consequences: and may possibly 
lead to valuable results, in suggesting modifications in 
the iron manufacture. 

Hitherto, the properties of compounds of iron had been 
considered due merely to the amount of oxidation, or the 
quantity of carbon, &c., in combination with it. Cast- 
iron, steel, and wrought fron were believed to differ only 
in this way; although the fact that difference ,of pro- 
perty was not always in accordance with difference of 
chemical constitution constantly obtruded itself: and it 
ought to have been concluded that chemical composition 
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its brittleness when combined with carbon. 

Ferricum is the metal of the anbydrous per-oxide. 
It is found pure in the iron obtained from ores con- 
taining that oxide: and its characteristic property is 
its abandonment, during slow cooling, of the carbon 
with which it combined at a bigh temperature. 
It affords malleable iron. By itself it cannot afford 
stable steel, nor stable white cast i ron—at least, by 
means of metallurgic processes of the ordi 
limited duration. Its physical characteristic con- 
sists in its malleability, and it loses this only when 
it attains its ultimate form of blistered iron. 

Ferrosum passes easily into the state of ferricum, 
and in that state retains its quality of hardness: 
hence it will furnish steel and eable iron. It 
has the decisive property of being brought, by means 
of ordinary metallurgic processes, from iron to steel, 
and from steel to cast iron. On the other hand, fer- 
ricum cannot be changed into ferrosum, unless, per- 
hape, by very difficult operations: and—when it has 
been obtained from the compounds of the oxide 
ae 80 ri to be ' 5 If it has been 
originally ferrosum, it may e 80 again. 

Malleable iron consists of a mixture of ferrosu 
and ferricum in various proportions, the ferrosum 
having been changed, at a high temperature, into fer- 
ricum. Its quality depends on the relative amount 
of each constituent. 

Steel, when stable and of a good kind, consists of 
ferrosum and ferricum in the proportions represented 
by their atomic weights: hence the magnetic oxide 
of iron, which contains the two oxides in these pro- 
portions, furnishes the best kind of steel. 1 is 
worthy of remark, that the magnetic oxide and mag- 
netic pyritee—which both contain the two kinds of 
iron in the proportion of their atomic weighte—are, 
like hardened steel, permanently magnetic. 

Black and grey cast iron differ from the white, in 
consisting of ferricum, which retains a part of its 
peculiar qualities, and which, during slow cooling, 
abandons the carbon it took up at a high tempera- 
ture. In grey cast iron, the ferricum usually pre- 
dominates. In the mottled kind, the two irons 
retain their peculiarities: the ferrosum, combined 
with carbon, forms the white portion, and the ferri- 
cum, with its deposit of carbon, the dark. 

The twokinds of iron remain distinct, and preserve 
their characteristic properties, however ed to- 
gether, during most of the processes to which they 
are subjected in metallurgy. 

The relative amounts of ferrosum and ferricum ina 
iven product depend not only on the ore whence it 
as been obtained, but the temperature and re- 

agents employed in its manufacture. A low tem- 
perature favours the presence of ferrosum ; re-agents, 
such as phosphorus, which combine with odd numbers 
of atoms of oxygen, not less than three, favour the 
production of ferricum. The higa temperature capably 
of developing the latter will be required for a 
shorter time, if re-agents are used in aid of it. When 
the proportions of ferrosum and ferricum are due 
not to the ore, but the tem » Or re- agents, 
they are in an unstable state: which explains the 
slow effect of time, and the rapid effect of vibration, 
in deteriorating axles, &c., so as to render them 
liable to breakage. 

When steel is suddenly cooled the carbon is com- 
bined in a stable form with the ferrosum, but in an 
unetable with the ferricum. Subsequent tempering 
separates the carbon from the ferricum, and restores 
the malleability of the latter. 

There is reason to suppose that the calorific capa- 
city of iron depends wholly on the relative amounts 
of the ferrosum and ferricum. Should this be found 
to be strictly the case, calorific capacity may yet be 
used asa simpleand effective means of distinguishing 
the nature and origin of a given specimen of iron. 
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performs only a secondary part— 
the first and most important part 


being connected with some other 
circumstance which had not been 
sufficiently attendedto. Speci- 
mens of cast iron, of exactly the 
same composition, are often ex- 
tremely different in appearance 
and qualities ; specimens of cast 
iron and steel are sometimes not 
to be distinguished by tbe rela- 
tive amounts of the constituents ; 
and specimens of steel and mal- 
leable iron are occasionally iden- 
tical in composition. 

M. de Cizancourt has ascer- 
tained that the difference is, in 
reality, to be looked for in the 
sources whence the fron has been 
obtained—that is, in the degree of oxidation in which 
it is found in the ore. Each ore furnishes its own pecu- 
liar iron; and, by consequence, onl certain ores will 
afford steol or cast iron of certain qualities. 

Ferrosum isthe metal of the protoxide; it is found, 
merely combined with a little carbon, in the white 
erystalline cast iron, which is so essily obtained from ores ö 
of the protoxide, and especially the carbonates; and its | of potass being the most convenient for that purpose. 
characteristic property is its reduction at comparatively | Its cost will therefore henceforth depend on that of 
low temperatures. It is remarkable for its hardness and aluminium. 


Tin.<-The presence of lead in the tin employed 
for coating the sheet iron used for cooking utensils 
msy be at once easily detected by Fling off 
about ten grains of the suspected tin coating, boiling 
it with an exeess of nitric acid diluted with three 
times its weight of water, filtering, and then adding 
to the clean hquid a crystal of iodide of potassium. 
Should lead to the amount of only the one ten- 
thousandth part be present, a yellow La shire not 
5 by excess of ammonia, will thrown 
own. 


Potassium is naturally an expensive metal, on 
account of the troublesome process required for ita 
reduction. It is likely, however, henceforward to be 
obtained much more easily and economically, as it 
has been found by Beketoff that it may be opened 
from its compounds by means of aluminium—hy drate 
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SOLDERING. 
(Continued from page 140.) 

The works requiring to be hard soldered do not 
differ tly in their tment, therefore but few 
examples are necessary here—thongh it should be 
mentioned some nerve and experience are required, 
asthe melting heat of both metal and solder very 
nearly approach similarity. The hard solders most 


commonly used are the spelter and silver solders. The 
gene ux is borax, and the modes of heating are 
—the naked fire, the furnace or muffle, and the 


blowpipe, as shown in our last. Fine gold, beat 
out and cut into shreds, is used for soldering vessels 
for chemists made of platinum ; copper in shreds is 
sometimes used for iron; gold solders, laminated, 
are used for gold alloys; spelter solders, granulated 
whilst hot, are used for iron, copper, brass, gun 
metal, German silver, &c, ; silver solders, laminated, 
are used for all silver works and for common gold 
work, also for German silver, gilding metal, iron, 
steel, brass, gun metal, &c., when extra neatness is 
required; white or button solders, granulated, are 
employed for the alleys called button metals. 

everal solders contain zinc, which is useful þe- 
cause it increases their fusibility, and where the 
solder cannot be seen it indicates the completion of 
the process—for when the solder is melted, the zinc 
volatises and burns with the well-known blue- 
coloured flame; and as just at that instant some 
zinc is consumed, the alloy remaining becomes 
tougher, and thus more nearly approaches the con- 
dition of the metal it is desired to join. Cleanliness 
of parts before applying the solder is desirous, 
though where the red heat is employed this does not 
matter. 

Works in copper, &c., prepared for brazing, either 
by lap or nick,” the grain spelter and borax pow- 
der are mixed in a little water, and the mixture is 
spread as evenly as possible along the joint to be 
made. Suppose the work to be made is a pipe, then, 
before placing on the mixture the end is laid hold of 
by the plyers, and when all is ready, fire included, 
the pipe is gently deposited on the coke, the foot in- 
serted in the chain attached to the rocking shaft, 
and the blast let into the fire. Gradually the water 
evaporates, then the borax *‘ froths,” next it flows 
quietly, like glues; the fire being now bright, and 
the pipe red, the solder fueses, and runs into the 
joint, assisted by a tap or two with a tool—the joint 
is made in a second, and the pipe pitched into the 
water, or dipped therein to cool. We have seen a 
joint made so well, and, withal, so easily as not to 
require the file. 

bes, however, are generally secured by hoops 
of binding wire twisted up; and those soldered 
upon the open fire are most coimonly soldered 
from within, as, otherwise, the heat would have to 
be transmitted across the tube with greater risk of 
melting the work before the solder fused. Locomo- 
tive boiler tubes are rested on the flat plate of the 
brazier’s hearth, and portions equal to the extent of 
the fire are soldered successively. The common Bir- 
mingham tubes for bedsteads, gasworks, &c, are 
soldered from the outside; but, as this is performed in 
shoot furnaces open at both ends, and level with the 
oe the heat is applied more uniformly round the 
work. 
Iron requires less precaution, and there is no risk 
of fusion. Thus, in soldering spiral wires to form 
the internal screw in the boxes of ordinary tail-vices, 
the work is coated with loam, and strips of sheet- 
brass are used as solder; the fire is kept well up till 
the blue flame appears at the end of the tube, when 
fusion is complete; the work is withdrawn from the 
fire, and rolled backwards and forwards to distribute 
the solder equally to every part. Locks, &c., are 
also covered with loam, to prevent the iron scalin 
off. Sheet-iron, we are informed, may be soldere 
by filings of sost cast-iron, applied as in soldering 
with borax, which has been gradually dried in a 
crucible and powdered, and a solution of sal-am- 
monĩac. 

The finest worka in iron and steel, and those in 

brass requiring great neatness, are treated to silver 
solder, of which very little indeed is required in the 
hands of a decent workman. ‘The practice is the 
same as in brazing: the joint is first moistened with 
borax and water; the solder is then placed on the 
oint. In heating, care is taken not to displace the 
solder; for which reason some boil the borax, or 
drive off its water of crystallisation at red heat, 
then powder it, and apply it dry along with the 
solder. Others, again, fuse the borax on the joint 
before placing on thre solder. Many works united 
with the hard solders—mathematical instruments, 
. &c.—are soldered with the blow- pipe; in 
nearly all cases supported, and sometimes covered 
with charcoal, for concentrating the heat. 


“—sand-bath for preference. Zinc, 8, C, f. 
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In epee gold and silver the borax is rabbed 
on a slate with water, to the consistence of cream, 
and is laid on the work with a camel-hair pencil and 
the solder, either in wire, dust, or otherwise applied. 
In many works such a delicacy has been attained in 
the application of the solder, that no scraping or 
filing of edges ie necessary, and the borax is re- 
moved by immersion in pickle.” - 

In treating of soft soldering, it may be noticed that 
the plumbers’ sealed solder (two parte lead and one 
tin) melts at 440° Fahr. ; fine tin solder (two parts 
tin and one lead) melts at 340°; and the bismuth 
solders at from 250° to 270°; the modes of applying 
the heat differ much in consequence. 

The following table of alloys and their melting 
heats, fluxes, and modes of applying heat is founded 
on one drawn up by Mr. De Claubry, all of which 
will be occasionally referred to by figure and letter 
throughout this matter: 
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The application of this table is now shown: — Iron. 
cast-iron, and steel, 8, B, D, if thick heated, by a, 
b, or c, and sometimes by g. Tinned iron, 8, C, D, 
F. Silver and gold soldered with pure tin or with 
8. E, a, g, or h. Copper and brass, gilding metal, 
gun metal, &c., 8, B, C. D; when thick, heated by 
a, b, c, e, org, and when thin by f org. Speculum 
metal, 8, B, C, D; the heat to be 1 lied 

ead and 
lead pipes, or ordinary plumbers’ work 4—8, F. d or e. 
Lead and tin pipes, 8, D, and G. mixed, g, also f. 
Britannia metal, 8, C, D, g. Pewters, the solders 
vary in fusibility according to that of the metal; 
generally G, and i, are used, sometimes also G and 
g, or f. The whole of the table of Mr. DeClaubry, 
which enumerates 102 different alloys, &c, may be 
found, we believe, in Le Dictionnaire del’ Industrie 
Manufacturiere Commerciale, et Agricole, par A. 
Baudimont ” (Paris ed. 1833), Vol. I., 326. We 
may further add here, that iron and brass, &c., are 
sometimes burned or united together by partial 
fusion, by pouring very hot metal over or around 
them (d). Lead is united without solder by pouring 
on red-hot lead, and employing a red-hot iron (d, e), 
and also by the autogenous process to be hereafter 
described. 

Soft-soldered joints should be well cleaned, 
and it is usual with all the metals, except clean 
tinned plate, or tin alloys to 8 the edges where 
the solder is wanted to adhere. Lead works are first 
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smeared round the intended joint with a mixture of 
lampblack and size, to prevent the adhesion of the 
intended solder; then the parts to receive the selder 
are sacra quite clean and the clean part rabbed 
over with tallow. Some joints are wiped without 
using the soldering iron; A, i, e, the solder, is 
heated jast below melting point, poured on the 
joint to heat it; the solder is then smoothed with 
the well greased piece of bed-tick, with which the 
surplusage of solder is removed. Other lead joints 
are left in ridges from the bulbous end of the iron, 
which is heated [nearly to redness, and not tinned ; 
the iron and cloth are both used at the commence- 
ment, for moulding the solder and heating the joint. 
Vertical joints, and those for pipes, require the 
cloth to support the fluid solder when poured on the 
lead. 


a 
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Slight works in lead requiring more neatness than 
ordinary plumbing are soldered with the copper 
bolt represented in Figs. 2and 4. These bolte are 
pieces of copper rivetted into iron shanks, and fitted 
with wooden handles. All works in tinned iron, 
and sheet zinc, and many in copper and other metals, 
where thin, are soldered with this tool. To tin thie 
bolt heat it to a dull red, hastily file it to a clean 
surface, then rub it quickly, first on a lump of sel- 
ammoniac, and then on a bit of tin solder. In sol- 
dering coarse work, when the edges are brought 
together, slightly strew on resin, contained in the 
box, Fig. 3—the copper bit is held in the right 
hand, the cake or strip of solder in the left, and a 
few drops are melted along the joint at short inter- 
vals. The bolt is then used to heat the edges of the 
metal, and to fuse and run the solder. The tool 
must not be too hot, else it will not pick up drops of 
the solder from the cake on thetray, Fig. 1, to dis- 
tribute it along the edge. The tool is sometimes 
passed only once slowly along the work, but the 
operator is inthis case dexterous, uses a tool with a 
thin keen edge, and the flux used is muriate of zinc, 
with which the joint is moistened with a bit of 
wood, previous to the application of the tool, One 
section of the tray is devoted to a wet rag, on 
which to cool an overheated tool. 


FIG... 
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Copper works are commonly fluxed with pow- 
dered sal-eammoniac, and so is sheet-iron; but 
various methods are adopted by various people but 
any mode will suffice só long as the metals are de- 
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fended from oxidation. Zinc is more difficult to Other stars also can be 


solder than other metais. The flux sometimes used 
is sabammoniac, but the muriate of zinc (made by 
dissolving f of zinc in muriatic acid, diluted 
with an equal quantity of water) is superior, and 
serves well for all the other metals, without strict 
necessity for clean surfaces. i 

We are here reminded by a correspondent that in 
soldering small articles a difficulty iv experienced in 
uaing the common copper bit or blow-pipe, from the 
heat given forth passing to the parts of the work 
surrounding that to be soldered. The tool at Fig. 
5, with the bolts c, c, c. inserted at o in the holder 
will obviate this difficulty. In using it, heat the 
iron red-hot, slip in the bolt—in a minute it is hot 
enough te do its work. 2 ; 

Space. compels us to leave the description of Fig. 
e, the pewterer’s hot air blast, until our next. 


(To be continued. ) 


THE ROYAL OBSERVATORY AT GREEN- 
WICH. 


(Continued from page 138.) 


The interior of the tube, ita glasses and wires, being 
now all ri or the amount of error known, the 
outside requ ires attention, for should the pivots on 
which it turns be out of level, the telescope will be 
tilted on one side, and not point to the meridian, 
consequently, the unfortunate astronomer will see 
the star crosa the micrometer wire before or after it 
is on the meridian, and he will register the real time 
of transit incorrectly. Thus it is necessary to test 
even the polished iron axis and its bearings, and this 
“error of level is ascertained, not by a spirit level, 
qut by the following very ingenious and simpler con- 
srivance. T be transit circle tele- 
scope is turned completely upside 
down, till it points to a trough 
of mercury beneath. A ray of 
light from a gas jet is then thrown 
trom a glass plate E omall the 
miorometer wires, which are thus 
brilliautly illuminated. Should 
the horizontal axis of the tele- 
ecope be perfectly level, the ob- 
server wil] see only one set of 
wires, because the reflected 
images from the mercury will be 
thrown back upon, and exactly 
coincide with the real wires. 
Should the pivot be out of level, 
the real and reilected wires will 
not coincide, consequently the 
observer at E will see two sets 
of wires, one set rather more bril- : 
liant than the other. In the cut the central micro- 
meter wire C illustrates the principle. Should the 
pivot not be out of level, one wire only will be seen 
taC. Should it be out of level, for instance, at B, 
the dotted lines show how the image will be re- 
flected by the mercury to D, whereby the astronomer 
will see two wires B, D, instead of one. By moving 
the micrometer wire the two sets of wires are made 
to coincide, the mean of the micrometer readings is 
taken, and the difference between the mean read- 


ing and the reading corresponding to the line of 
collimation, isthe error of level. 
- But the cares of the astronomer are not yet over. 
If the Connecticut witches, who, as everybody 
knows, once swept the cobwebs out of the sky, had 
only left one thread in the true meridian of Green- 
wich they would have saved a deal of trouble. The 
true central line of the telescope has now been 
ascertained, as well as the level of the pivots, con- 
sequently, the tube will do to take an observation of 
a star crossing the zenith, Should, however, one of 
the pivots be too far north or south, on turning the 
telescope over towards the horizon, every inch of 
that motion will make it point more and more away 
from the meridian. This is known as the azimuthal 
error,” and is not very difficult to ascertain. Should 
the tube first point to the zenith, and the axis rest 
truly east and west, on the turning the telescope 
over it must at last come plump upon the North 
Star, the whole of its motion being in the true 
meridian. As a matter of fact the mechanical por- 
tions of the apparatus are so well made, that on 
swinging the telescope over the North Star does 
always come into view, but the North Star has an 
apparent orbit the centre of which is the true north, 
and not the star itself. 

The azimuthal error, then, is determined by obser- 
vations of Polaris, or of 3 Ures Minoris, at consecu- 
tive passages above and below the North Pole. 


(° Extracted frem ihe Engineer.) 
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employed, sometimes, for 
instance,the stars Cephei 

51 (Hev.) and a Ursæ 

Minoris. However, the 

North Star may be 

chosen to illustrate the 

method of detecting the 
amount of azimuthal 

error. Let A, E, F, H, 

be the small circle de- 

scribed by the Polaris 
the North Star, round 

G, the true pole of the 

heavens, the line E, G, 

D, being the true meri- 

dian of Greenwich, and 

C the zenith. Should 

the eastern pivot of the 

transit circle telescope 
be too far north, a line 

A, B, through its cen- 

tre, instead of coinciding 

with the true meridian, 

will cut the circle at A 

and H. As Polaris 

takes twenty-four hours 
to complete the circle, 
if the telescope pointed 
to the true north, the 
star would cross ite 
field at K, and exactly 
twelve hours afterwards 
at E. If, however, as 
in the cut, it did not 
point to the north, the 

star would cross it at H, 

apparently behind time, 

and again at A, ap- 

l parentiy before time, 

the whole interval being considerably less than 

twelve hours. This period of time gives the data 

from which the azimuthal error is computed. The 

azimuthal error tables commonly used at Greenwich 

are for the most part based upon observations of 

Polaris abuve and below the pole. The angle of 
error is computed from the zenith, at C. 

The cast iron graduated vertical circle of the 
transit instrument, for zenith distance” observa- 
tions, is 6ft. in diameter, with two sets of divisions. 
The set on the western side is cut upon a band of 
silver let into the iron, and divided into five minute 
spaces, which have to be read by microscopes; the 
other side is divided by points to every five seconds. 
‘Phere are six reading microscopes, which are simple 
perforations through the stone pier, having their ob- 
ject glasses inside, next to the graduated circle, and 
their eye-pieces outside, in a circle about 2lin. in 
diameter. 

Such are the leading features of the great transit 
circle at Greenwich Observatory. After all the 
care that is n y taken to learn the amount 
of the sources of error, it does not follow that when 
an observation is made that the telescope itself 
points to the true meridianal line. Its deviations 
from that line are however known by the above 
testa, and the error allowed for by calculation rather 
than by adjustment of the instrument, The error of 
collimation is much under control, and kept very 
small by adjustment, the remainder being allowed 
for in the calculations. 

The altazimuth instrument, as represented above, 
was erected in 1847, specially for lunar observations, 
Mr. Simms being the optician, and Messrs. Ran- 
somes and May the engineers. Like the great 
transit circle, it has a very firm foundation, consist- 
ing of a three-rayed pier of brickwork, built up from 
the solid ground, and having no connection with the 
building. The radial arms of the iron triangle, sup- 
porting the upper part of the instrument, rest upon 
a ler pier on the centre of the brick pillar. All 
parts of the frame pussess great firmness, the 
principle of construction adopted, being to make as 
much of the instrument as possible in single solid 
casts of metal, to avoid the use of small screws, and 
to give the observer no power of adjustment. All 
errors are calculated by the methods already de- 
scribed, and allowed for when reducing the observa- 
tions. The altazimuth instrument, like the great 
transit circle, has a room to itself, with the usual 
mechanical appliances, for opening and closing the 
shutters in the sides and roof. 

The Astronomer Royal thus describes the instru- 
ment: For the support of the upper pivot a 
horizontal iron triangle is carried by the three-rayed 
pier; on each side of this there is mounted a vertical 
iron triangle; and the three vertices of these are 
connected by an upper horizontal iron triangle; 
three radial iron bars, supported on its angles, carry, 
at theie point of union, the Y in which the upper 
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pivot of the vertical axis turns. T'he frame revolvin 
in azimuth consists of. a top and connec 
by two vertical cheeks, all of cast iron; the micro- 
scopes for viewing the divisions of the horizental 
circle are cast in the same flow of metal with the 
bottom piece, and those for viewing the divisions 
of the vertical circle are cast in the same flow with 
one of the vertical cheeks. The vertical circle and 
telescope are of gun-metal; the side of the circle 
which carries the graduated limb, the ends of the 
telescope, and one of the pivots, being cast in one 
flow; and the other side of the circle and ite pivot 
cast in another flow. The diameters of both circles 
(horizontal and vertical) are 3ft.; the length of the 
telescope is Oft.; the aperture of its object glass 
3¥in. The top carries two levels and the bottom 
carries two levels, parallel to the axis of the vertical 
circle; the vertical cheek which carries the micro- 
scopes carries also two levels parallel to the plane of 
the vertical circle.” 

(To be continued.) 
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VELOCIMETER. 

A simple piece of mechanism, which shall at 
once tell the distance to which the vehicle it is at- 
tached has run, and the consequent speed per hour, 
isa something which kas yet to be manufactured. 
It has often been attempted—we are not aware 
that it has been achieved, eo as to be readily appli- 
cable to cab or hansom, or locomotive engine. 
Such an index in a railway carriage would a 
great convenience to passengers, and its ps@eence 
there would operate as a mental check on a driver 
tempted, throngh slacking pace here and there, to 
make up for loss time by racing his train. The 
annexed sketch, which has been forwarded to us by 
a correspondent named R. J. Atcherley,” is an 
offer in this direction ; but, whilet saying that it 
will not do, for reasons which are self-evident, yet 
we give it publicity for the purpose of drawing forth 
the inventive talent of some one or more of eur 
readers. 


A, A, are levelled wheels, applied to change the 
direction of rotary motion; B is a hollow con- 
taining a smaller rod F, which is fastened in a loose 
socker to the sliding clasp D, and which, when the 
wheel at G is in motion, and the iron balls G, G, 
rise with the increasing speed, will mark on a 

uated index at E, the rate of the speed per 
our in miles at which the said wheel is moving. 


ALI oV. Fusible metal” consists of two parts by 
weight of bismuth, one of lead, and one of tin. It 
received its name from being at the time of its dis- 
covery, and long after, the most fusible metallic 
compound known. It melts at about 200 deg. Fahr. 
It has been found, however, that the addition of 
cadmium renders the point of fusion still lower. 
Thus, one equivalent of cadmium and one of bis- 
muth, one uf lead and one of tin, or two of bismuth, 
two of lead, and two of tin fuses at about 165 deg. 
Fahr. Three equivalents of cadmium, four of bis- 
muth, four of lead, and four of tin fuses at about 
153 deg. Fahr. And four equivalents of cadmiam, 
five of bismuth, five of lead, and five of tin fuses at 
150 deg. Fahr 
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KRUPP’S STEEL TIRES 


Mr. Thomas Prosser, Krupp's agent in America, 
has issued a pamphlet from which we extract the 
following: —“ Mr. Winslow (master mechanic of the 
Housatonic Railway ) states that the Reindeer, weigh- 
ing 45,054 lb., ran 72,483 miles, with an average 
wear by abrasion of 3-16in., on a set of four of 
Krupp’s cast steel tires. These wheel tires, which 
were 57°75in. diameter when they commenced run- 
ning, where 57°375in. diameter when they had run 
these 72,483 miles; the average width of the wear of 
each tire was 2}, which gives 87 lb.=1 49 lb. per 
thousand miles for a 25-ton engine, as the amount of 
wear by abrasion only. The wear by abrasion of the 
puddled steel tires on the Luxemburg, we have seen, 
waa 4117 times as much as Krupp’s cast steel ones, 
and we are quite certain that iron ones wear much 
more. Hence we assign 358ʃb. for loss of metal by 
mere abrasion of puddled steel tires in running 60,000 
miles =6'14 lb. per 1,000 miles with a 25 ton four- 
wheel locomotive, while a former statement makes 
the loss of iron tires 7:217 lb for the same service. 


IMPROVEMENTS IN STEAM ENGINES. 


Mr. Geo. Yellott, of Baltimore, has invented an 
engine, in which the cylinder is constructed in two 
sections, of unequal diameter, each section being one- 
half of the whole length of the cylinder, with the end 
of the section of larger diameter open, ana the end 
section of smallerdiameter closed, with a piston fitted 
air-tiglit and steam tight in each section, and the two 

istons connected by a piston rod, so that when steam 
s admitted into the smaller section and acts against 
the piston in that section, the other piston in the 
r section may be driven out against the resis- 
tance ef the atmosphere, and the reactive pressure of 
the steam on the closed eńd of the smaller section of 
the said cylinder occasioned by said resistance may 
be used as the motive-power of the engine. He also 
claims as of his invention the cylinder in combi- 
nation with and placed horizontally on the platform 
supported at its outward edge by the wheel resting 
on the circular rail, and attached to and revolving 
with ibe vertical shaft, with the upper and lower ex- 
tremities of said shaft working steam-tight in the two 
team-tight boxes, and with the hollow spaces in the 
per and lower portions of said shaft, for the ad- 
mission of steam from the boiler and the escape of 
exhaust steam, the said cylinder being placed on said 
platform, with the closed end df the smaller section 
perpendicular to the centre of motion of said vertical 
shaft, and firmly attached to said platform, so that it 
may be made to revolve with it. He likewise claims 
other modifications in detail of the same arrangement. 


MODELS IN THE SOUTH EASTERN IN- 
DUSTRIAL EXHIBITION. 


Amongst the most remarkable objects in mechanics 
are Messrs. Penn and Co.’s superb model of the en- 
gines of the Minotaur and the N orthumberland, of 
1,350-horse power, the model being made to thesscale 
of one inch to the foot. For compactness of arrange- 
ment, completeness, and effective working, we ven- 
ture to think that these engines are as yet unsur- 

assed by any others hitherto constructed. Imme- 
Fiately e Penn's model is another, 
almost equally beautiful, contributed by Mr. John 
Matthews (of the same firm), showing the parts, in 
all their detaile, of a direct-acting marine engine, 
fitted with an ordinary paddle- wheel on the one side, 
and with feathering blades on the other. Adjacent to 
these is a model somewhat rougher in finish, ie 
tolerably sightly, of a cigar boat for sailing. he 
cigar boat that is being built on the other side of the 
river, and which has excited considerable interest in 
the district, has attracted the attention apparently of 
Mr. W. H. Child, a journeyman shipwright, who 
has made a model considerably different from the 
vessel being? constructed at Blackwall, in this espe- 
cially, that Mr. Child puts a deep—ve deep—keel 
to his vessel. Itis professedly adapted for sailing, 
and not steaming, and as yet on the Serpentine, and 
in any other contests in which it has had the chance 


of engaging, this model has beaten hollow all the 
miniature clippers that have been tried inst it. 
The body of the boat is of zinc, the keel of lead. It 


is about 3}ft long. 


In the time of Henry VIII. the Royal Navy 
consisted of one ship of 1,500 tons, two o 800 tons, 
three of 600 tons, and six or seven smaller. At his 
death the navy was extended to fifty ships, making 
12,000 tons, manned by 8,000 men. Elizabeth's 
flest in 1588 consisted of one hundred and seventy- 
six ships, with 15,000men At the death of George 
II. there were four hundred and twelve ships, mea- 
suring together 321,000 tons.} 


PATENT LIST. HE MIRROR OF SCIENCE. Price Two- 
— pence. 


(From the Commissioners of Patents’ Journal.) Size sixteen pages, quarto; is published on Fri- 


LIST OF SPECIFIOATIONS, 40. PUBLISHED DURING raz | day in each week, at 147, Fleet-street, and sold by 
WEEK ENDING 9TH DECEMBER, 1865. all booksellers and newsagents. 
All communications to the Editor to be addressed 


ae Apama ah dlsperning cen: E, Atkiusun— 6d. 
195. ndow blind cord check, E. Templemore -d. : 
196. Preventing noise from furniture. A. Drevelle— d. to 15, Fleet-street. A single oop forwarded on the 
197. Flooretoths, J.B. Wood —t. receipt of three postage stamps. Subecribers’ copies 
198. Drying paper. A. Sheldon : 
199. Folding chairs and seats, T. Brown—lâd, sent regularly, post free, on receipt of stampe or Post- 
200. Reaping and mowing machinery. W. E. Newton—101. Office order. 
95 à Petroleum aut coal ig burner, M. A. Diets—8d. a d. 
202. Manure, B. ng—41. 2 
204. Vineries, C. T. Wells—8d. Quarter's Subscription „% %%, 000 3 3 
205: Grinding and dressing flour. R. R. Riches and C. J. Watts—10d. f a year o cee 6 6 
206. Electric pile, J. Rovero and H. A B. Huguet A whole year C 13 0 
eee eee eee soo ese 


Preserving fruit aud alimentary substances, G. Haseltine—8d. 
Fly presses. J. Bailey Ul. p 
Melting and smelting furnaces, W. Woodward, R. Woodward, J. 
Woodward. and A. Woodward jun.—ls. 10d. 
. Lowering and disengaging boats, T. Steel —Sd. 


Post-offica orders to be made at the 
Neet- street Branch. payable 


SCALE OF CHARGES FOR 


ay Grinaing: 1 snd pune PA A. Stevenron—4d. 

213. Gun barrells and oninance, J. Marshall and H. Mille—dd. 

214 Hair-brushing machinery, C. Roques—8d. ADVERTISEMENTS. 

213. Carriages, B. I. Fuller. A. Fuller, and C. Martin—10d. E 8. d. 
216. Adjusting the weight of railway carriages and engines, O. Gossell Five Limes ... so cco cos cos 026 

a 8 w. N i Every Additional Line... eee ooo 004 
218. oto- sculpture. D. Gay — 4d. 

219. Preventing doposits in steam boilers, C. D. Abel — 4d. Whole Page WW 5 0 0 
220. Compressing coal dust and inaterials for brick-making, &c., W. Half Page eco „% boo ooo ovo 2 10 0 


Smith—td. 
: Manufacturing sugar from maize, &c., G flaseltine— 4d. ERAL TERMS FOR 5 
224. Optical illusory apparatus. J. H. Pepper and T. W. Tobin —8d. N HAUF-YRARLY AND ANNUAL ORDERS. 
223. mn or tap. A ahim ai — b — i 
224. Lining puddiing and other furnaces, R. Mushett— 4d. š 
Cleansing ships’ bottoms, J. Harrison—10d. OFFICE s T5, FLEBT STREET. 
226. Purifying coal gas, A. A. Croll—4d. 
227. Colouring wool and hair, H. W. Ripley—4d. 
228. Propelling vessels, J. Hamilton jun.—lx 10d. 

Manufacture of iron and steel, J. G. Willans—dd. 

Ice safes, C. Falck—8d. 
231. Beating and dressing flax, W Creasy—%s. 2d. 
932: Preparing and fixing metal roofing plates, d. Dibley—8d. 
933, Bhipe’ logs, J. B. vd. 
934. Pencil cases, W. Clark —8d. 
233. Compass for ascertaining the area of circles, J. E. F. Ludeke —6d. 
238, Throstle spinning frames, C, D. Abel—10d. 
Pumps, J. Hind—10d. 
238. Removing dirt from the barrels of keys, R. Helsham—dd. 
239. Saddle-trees, J. Southall the younger and H. Southall—6d. 
240. Farnaces, C. De Bergue— 4d. 
241. Obtaining variable speed in machine tools, J. Combe—Is, d. 


AUTION to ARDHITECTS and BUILDERS. 


In co uence of complaints arising from the sabstitation of 
INFERIOR aad SPURIOUS ABTICLES instead of 


SMITH'S PATENT DOUBLE-ACTION DOOR SPRINGS: 
SMITH'S PATENT WEATHER-TIGHT WATER BAR; and 
SMrrH's PATEN WEATHER-TIGHT CASEMENT FASTENING 
for FRENCH WINDOWS 

The Above are met respectfully requested to observe that alt 
Se eee with the NAME and ADDRESS, 
Paten . ucea · street, Lelcester-square, London ; 

and SUCH ONLY are WARRANTED. ig ý 


242. Working windlase+s and other ships’ gear, H. Woor—4d. 
ae 8 5555 Med eet Bit pes the Commissioners of HART'S. 

tents ce, Southam pton- ngs, Chancery-lane, by t on re- 
ceipt of the amount of price and postage. Sums eins. Be: must ILLUSTRATED OATALOGUE 
e by Patoma Order, mnde payable at the Post-office. 5, oF 

K ol born. or Mr. Benue ootcroft, her Majesty's Patent Office. ECT HILOSO 
We cannot undertake to forward Specifications, or Books advertised 8 1 * PAAL 
from tho office of Tar Exouisa Mecuaxic. 

Free by Post, 


W. D. HART, 


Now Publishing, 8, NORTH OOLLEGE STREBT. 
PRICE TWOPENCE, a cnc ee 
* ILŁUSTRATED. STONY KNOLLS HIGH SCHOOL, 


HIGHER BROUGHTON, MANOHESTER. 
Establised 1832, by Dr. Beard. 
Dome hundreds of gentlemen now engaged in 


commerce, and the Professions have been educated this 
School. Terms, &c. on application. Next q rs 


The Mirror of Science, 
A WEEKLY MISCELLANY, 


OF 37th, 1886.—Rev. T. A. Lavesay, Principal. 
Entertaining and Instructive articles on :— 
PHOTOGRAPHY. ELECTRICITY. CHEMISTRY, | AMITHS PATENT WIRE ROPE AND 


ASTRONOMY. GEOLOGY. TELEGRAPHY, &o. 


NUMBERS ONE AND TWO NOW READY 
Heaps or CONTENTS :— i 


Our address—Science among the farmers—On 
arseniuretted Hydrogens—The Progress and future 
of Photography—Farradization: the means to the 
end—Astronomical Measurements illustrated—Elec- 
tro—Mettallurgy, all about it—The application of 
Photography to Oeramic ware—On a new aven- 
turine, with a Chrome base—Recovery of pures 
silver from Photographic residues—The Vegetable 
parasites of the human skin—A lecture experiment 
Notes and Queries—State of the Heart in cases 
of strychnine poisoning—An antidote for prussic 
acid—Detection of organic matter in water Gun 
cotton in the American mines — Apropos to a 
Thermo- Electrico B General Notes Register 
of Patents, &c.—An old Philosopher— On twilight 
—On the delineation of microscrope objects with 
artificial light, illuetrated— Photography and the fine 
arts— The Plastimonograph, with numerous diagrams 
—Speculation upon a possible method of determining 
the distance of certain variably coloured stars— 
Electro- Metallurgy, chap. 11— Notes on the action 
of the alkali metals in determining the explosion of 
gun cotton—Heart movement graphically displayed 
AA new otoscope or speculum auris, with illustration 
Aids to microscopic enquiry —Dissolv animal 
matter— British fall—General notes—Scientific 
notes and . Magnet — Expo- 
sures in the camera — Lime light Ray investigato: 
Galvanometer — Queries and answers, &c. &c. 


Price Twopence (Weekly). 
POBLISHING OFFIOD, 147, FLEET ST, 
Editor's Office, and Office for Advertisements, 
75, FLEET STREET. 


CABLE MACHINE guaranteed to produce Four times the usual 
praw ef Work, of Buperior Quality, at One-Third the Oost for 


REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN 
THE KINGDOM AND ON THE CONTINENT. 
Bvrery description of Machinery and Repairs at Reasonable Prices, 
ARCHIBALD SMITH, 60, Princes-street, Leicester-equare, W. 


DUBLIN 
INTERNATIONAL EXHIBITION. 


No. 682—Criass D—Sxgorion 22. 


PRIZE MEDAL 
AWARDED TO 
OHA TWOOD’S 
PATENT SAFE AND LOCK COMPANY 
(Limited), 
LANCASHIRE SAFE AND LOCK 


WORKS, BOLTON, 
POR TESIR 


FIRE-PROOF SAFES, LOCHS, &e. 
WITH SPECIAL MENTION OF THE 


“WEDGE PROOF FASTENINGS” 
oF 
S. CHATWOOD 


è 
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UPFIELD GREER, 
JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, E.C., 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXEOUOTED WITH 
RAPIDITY AND ECONOMY. 


“ EXCELSIOR,” “ EXCELSIOR” | 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


S easy to operate, simple to le uiet in action, and not liable to 
I derangement. Is will TUCK, fem, Fatt, GATHER, CORD, QUILT, BRAID, 
1 = por h, req no re-windiag, and the seam, if cut at every 


WHIGHT AND MANN, 148, HOLBORN BARS, LONDON. 


W MANUFACTORY—GIPPING WORKS, IPSWIOH. 
PRIOR LISTS FREE. . 


Crickmer’s Patent Plastic Metallic Packing. 


ER peepee IN PRICE OW AND A FI 


; — 
f 7 ‘ 
s J 
eM rk ; 
AN All. 
. Wie PON Sy: 
N | Yr 
Ys 
1 
PAS E 
TAR 
Tia he 


ENNE 


Ses 
Mh ete « 


4 
82 i 
‘ 
p * 


Oe 


Mstaumates Forwarded fos 


PATENT WIRE GAUZE JOINT PACKING.. .. lb. | INDLA-RUBB OKING 
vedio B. TUCK AND CO. | ORICKMER'S PATENT PAC 35% “et tea ee a Do Corton) „ 
attention to the annexed This Packing takes lees Tallow to lubriente it than aug other, and being a Pliable Metallic Surtnes sequiring but Little Pressure te 


a PRADE MARK,” which ia future 

i}! appear upon each of 

TUCK’S PATENT PACKING, as also 

upon their other Rubber Manufac- 
tures, 

Valve guaranteed quality, 


Sheet India-rubber. 
Hose, Tubing, Banding, Buffers, &c., 


keep it Steam 175 there is a Rew saving in friction 
PATENT TALLOW PUMPS D LUBRICATORS. 
ax š WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES. FES B CEDIA VALVES, WASHERGA, e., &e. 
UTION,—Engineers, Millewners, others are Cautioned against Purchasing a purious Metallic Packing, purporting t Griskmer’s. 
GENUINE CAN ONLY BD OBTAINED FROM i oa 


THE 
ALEX. ROSS AND CO. 
GRANGE ROAD, BERMONDSEY., the only Authorised Agente. Price Lists on AppHeatien. 


No FITTER or TUBRN&R should be without a Straight-edge. 
The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS accuRAcy, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGEBR. 
136, STERLHOUSE LANE, BIRMINGHAM. 


J. H. TUCK and OO., 

Se" Wont Ghani At 
AMBETH, 

TRADE MARK. : 


TUCK’S PATENT STEAM PACKING. 


FOR STEAM-ENGINES, PUMPS, &c. 


ADVANTAGES.—A more perfect Va- 
cuum is obtained, Friction reduced, 


èat saving in oil and tallow, and the 4 ced 1 
aking is gradually and completely Clubs of Workmen gu ed at redu ces. No i 
work away without — Ratt „ ern = etaa wo 2 = 855 1 a 3 N 


CHANGE WHEELS FUR SCREW. CUTTING LATHES. 


J. H. Mo MORRAN. 
ENGINEER AND MODELLER, WEALE’S SERIES. 
Catalogue on Application. 


1%, SALISBURY OOUBT, FLEET STREET. 
Castings supplied. 
MACHINERY, Construction and Working, by 
C. D. Abel. 18. 6d. Illustrations, 4to. 78. 6d. 


al Ee 
ag AND LOCOMOTION, by J. Sewell. 


THOS OxviatTine THe N KCRSSITY 
or Drawine run OLD} PACKING. 


J. H. TUCK and COQ, 
= 39, CANNON STREET, E.C. 
WORKS, LAMBETH. 


NATIONAL BOILER INSURANC 
COMPANY (LIMITED), 


27, LIAADENHALLSTRETT, LONDON. 
JOHN SsSuITI & Co., 
ENGINEERS AND BUILER MAKERS, 
All Bollera supplied by this frm Insured the r 

Twelve Mouths Free ef Charge. 


ee 1bä— — —— — — 


W. & A. GLOVER, 
ENGIN EBE BS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 


191, OLD KENT ROAD. 
SMALL SOREW CUTTING, TURNING, ANB PLANING. 
Oe 


T. E TAYLOR. 


MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKKR, | 
. AND GENERAL MAOHINIST, 


Ua, FMITER-LANE, FLEET-STREET, LONDON, BC. 
Patterns made te drawing. 
— — — ——mů̃ — 


WEALE’S SERIES. 
Catalogue on Application. . 


CRANES AND MACHINERY FOR RAISING 
HEAVY BODIES, by J. Glynn. 1s. | 

STEAM ENGINE, by Dr. Lardner. 1s. 

TUBULAR AND IRON GIRDER BRIDGES, 
by G. D. Dempsey. ls. 

LIGHTHOUSES, their Construction and Illumi- 
nation, by Allan Stevenson. 386. 

STEAM BOILERS, their Construction and Man- 
agement, by R. Armstrong. ls. Gd. 


RAILWAYS, Construction, by Sir M. Stephen- 
son. Capital and Dividends, by E. D. Chatta- 


way. 2s. 6d. 


LOCOMOTIVE ENGINES, by d. D. Dempsey. 
1s. 6d. Illustrations, 4to. 4s. 6d. á 

MECHANISM AND CONSTRUCTION OF 
MACHINES, by T. Baker ; and TOOLS AND 
MACHINES, by J. Nasmyth. 2s. 6d. 

CLOCK AND WATCH MAKING, and Church 
Clocks and Bells, by E. B. Denisen. 34. 6d. 

STEAM ENGINE, Mathematical Theory of, by 
T. Baker. Is. 

London!: VIRTUES BROTHERS & CO., 1, Amen Cerner. 


JOSEPH STANLEY, 
(Dato Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


“THE ARTIZAN.” 
PATENI OFFICE & DESIGNS REGISTRY, 
$3, FIELDGATE-STRERT, WHITEOHAPEL-ROAD, E| v. X e n 2 G. 20. eber 2 Glasgow, 
Patterns designed and arranged free instraction acsarding te PAES . 
requirement. 
— . — 
JAMES LEWIS, 
(Late Lewis & Bon), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller ef New Inventions. 
41, GREAT QUEBEN-STREET, LINOOLN’S INN-FIALDS. 
date of 6 Wych-strest, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out te Seale. 


r 
All general informajjon in reference te Patents given free ca 
personal application, by letter, whem an ad stamped en- 


ol 
Tee “Artizan” supplied, and all business for it in Scotland may 
transacted 


London: VIRTUE, BROTHERS, & CO., Amen Corner. 
: at the above Office, 90, Buchanan- street, Glasgow. 


Third and Cheaper Edition, la by post 13 stampa, 
N SMOKY CHIMNEYS. their CURE 
and PREVENTION, with 22 illustrations. 
By FREDERICK KDWABLS, Jun. 
Author of “Our Demio Five-places,” aud A Treatise on Letters- 


OLLOWAY'S PILLS. THE READY RE 


MEDY. When winter sets in the human constitution under- 


22 a — 
C SUFFELL, MATHEMATICAL 


ptent fer In ves tion” = 

: . STRU MENT MAKER, 11 BRIDGE STREET fi . lled from the surface of the body finds o hie ef 

E 5 wis 115 STER, begs to call attention to his Improved pice Te It and secretion adapted to comsame it. er ave 
ris 


Levels and Theodolites. as manufactured for Her 
Majesty's Government. The pocket sets of Instraments, 


10 miles ditto, 88. Cd. and 10s. 6d. Boxwood scales, engine 
divided, 2s: 6d. ; T eq 18. to 5a. ; Measures and Kales 
of all nations. Post-offlos oruers payable at Charing 
Cross branch. Lists of prices forwarded on application. 


WORKMEN'S WAG 


L TABLES: to anable Workmea 
d ata glance, to Calenlste theft own Wages, and to assist Masters 
in like manner to awe their furesmen’s time. 
=e Master's Edition. beund in eleth, 2s. 60. 
Workmen's Editéou, folded fer the ket, 1s. 
HENRY LAXTON, C. E., and Arohitect, 34, Arunudel-strest, Strand. 


“ neither greatje 'gment‘nor much experience 
at conduct even the delicate through the trying time è 
(er. 
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PATENT HOLLOW STEAM PACKING. ECOND-HAND CASES OF MATHEMA- pes S, ELEVATIONS, &c., Made, Dopied, 
in the best manner, at 


and advan of this 
packing consist in its remaining perfectly e è, * * s0 con- 
structed and applied that the pressure of the steam itse 
joint by entering the packing from the cylinder; thus “the many 
—— to packing previously existing are etec ually 3 
Vulcanised India-rubher Sheet,Washers, Valves, Springs, Hose, 
Glazed and Sotid Tubtug for Gas, Speaking Tubes, “Diving Dresses, Gas 
ae Goods, or any description f India-rubber articles 
e to 
pw Bag pen circular, with full description of packing, to be had of 
the only Manufacturers and Patentees of Hollow Steam Packing. 
FOSTER and WILLIAMS, India- rubber 


‘Works, Cowper-street, City-road. 


PATTERN AND MODEL MAKING 
By Contract or Otherwise. 
EXECUTED WiTH DISPATCH, 


BY 
J. H. Mc MORRAN, 
40, SALISBURY COURT, FLEET 


W. H. PEARCE, 
LATHE AND TOOL MAKER, 


77, GREAT SUFFOLK STREEQ, 
BOROUGH, 8. B 
Lathes from 35s, upwards, 


TAE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are fora 2 weight. 
more effective, more durable, and cost pects ede less than any 
other kind of Driving Belt, Special 6 Engines, 
Price Lista free. ` 
p Turner’s Patent Strap and Hose Company. 

Manufactory, Armit Works, * Manchester. Warehouse, 
81, Mark-lane; Londor, b. C. Mr. H. FERRABEE, Agent. 


OSCOE’S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES, 
» Testimonials and Prices Post free. 
Apply to BDWIN H. N EWBY, 
31, CHEAPsIDE, and LRICESTER. 


The above Lubricators every particle of steam previous to 
its passing through the 1 into the eylinders. 


NVENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fixed and most 
3 3 Tre I iventors’ Manual free by post, 
applicatiou.—Apply te Mr. BREWER as 
wand RAN , 89, Chancery-lane, London, W.C. 
tablished 21 


INVENTORS ASSISTED 


Rr — her . E pyaro E rowe and oo, 2 


Patent Office, os King W 
re 3 gratis, on Cost of Patants, may be had on application 


INVENTIONS secured by Patent or 


tration, on moderate terms, by, application to Mr, 
BROOKES (of upwards of 25 years’ po pcan — such — 
British and Patent Agency, 62, e, London, W.C. 


O INVENTORS—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAD, 

4, South-street, Finsbury, London; 10, Rue de la Fidelite, 

Paris ; 83, Rue des Minimes, Brussels, Provisional pro- 

tection, £7; to complete patent, £30; French patent, 
£6 10s.; Belgium, £2 10s. }, ar gratis on app'ication. 


PAm FOR INVENTIONS. —Full 
instructions may be obtained by applying gh Mr. 4 

T. RAWLE, Office of British and Foreign atents, 8, 

street, Bristol. 


OTICE TO INVENTORS.—Office’ for 
Patents, 4, Saal the tee Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 80 years. Full 8 as to expired or 
exiseing Patents at home or abroad. 0o, Patent personally or 
* letter to Messrs. PRINCE and Co 88. W. 0. 4, 
eee eee, Ne OHARING-ORO 


: Went RACK, and and SCREW CUTTING. 


TCHEr. 8 and 1 


; also of an 
viding plates drilled or lined. Screws cut to pad 
size or pitch. J. Pines dled or ine s Wor Bt. 
George’s-road, S. London. - * 


A MARVEL OF CHEAPNESS. — THE 


a newly Invented POCKET TI EPICE, with handsome gilt 


„and an elegant enamelled DIAL, interspersed with gold, price 


9 post 14 stamps. -JOB MALPASS, Kidderminster. 


HE LONDON DRAWING ASSOCIA. 
» Mechanical, 


spectus, 


TICAL INSTRUMENTS, Theodoli Levela, Pen 
rants, Sextanta, frase * We ays tne 1 
matic and Beam Co d Boxwood Scales. 


&c., LAWL t a — 


Senn CUTTER’ 85 GUIDE, 
ce la, 6d., or stam 


Containing 18 Pages and near 2,000 Traina of Wheels, un erent 
Table for Fa for Engin to 6 inch 

i reza Fong hee gi pode es, Gas Taps jin. to 
A —— = vier tn a new 3 gear invented by the author 


of this work. 
3 at James Martin, 19, Wilson-street, New Cross- road, 


charges, by J. J. GREENE, 63, Stamford-street 
35 — ANDARD GAUGES, Surface Plates, Straight 


0 CONTRACTORS, ENGINEERS, SHIP 
BUILDERS, COLLIERY OWNERS, &c.—Sections and 
forwarded on application for Boiler, Bridge, oe and Ship —— 
Angle, Tee, Beam, Girder, and Dock sizes ; Sheet Iron. 
Plain, 5 or Galvanised ; Wire Rods — drawing, 
or — s Wire 
or 


or Galvanised. K A iery, 

m ; Hoop Iron, Bar Iron, Nail Slit Nut Iron, Gut- 

ter, Bevelled, Taper, Convex, Half Round Tyre. and all de- 
ecriptions of Fancy a Ta EA AA S 


Iron; 
and Railwa way Material of 
ERR HORSLEY, 
Office, 


2, ST. ANN'S BQ MANCHESTER. 


Self Acting, Turning, and Screw-Cutting Lathes, 


OF THE FOLLOWING SIZES, 
For Sale, and Ready for Delivery: . 


Height of Centres. 
75 Inches. 


t 6 Feet. 
8 


Also a large 
Shaping, Slotting, Bolt Screwing, 
and other Tools. 


nen of Singlo and Double Geared Drilling and Boring Machines Planing, 
* and Shearing Machines; Ani Jacks, Scre 


w Jacks, 


s- | Apply to W. BLACKETT, Hope Iron Works. 106. Southwark Bridge Road. London. 


E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 
Drawings and Prices on Application to 


W. T. HENDRY, & Co, 7 


73, QUEEN STREET, LoxDoN, E. C. 


8 AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


H, H. MURDOCH havin racoeeded to the Basinoss of his lato Father, seg dg DS at upwards 
ot Thirty ee . his 1 na Pleo to arcane A story 5 x information respecting the 
ous modes of securing protettion for inventions at home an Gratis, applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, ToN 122 d 
PATENTS. 


ME VAUGHAN, Member of the Society of | of Arte, British, Foreign, and Colonial 


Patent t, 
parses nay description ot business dra oie 
8 guineas, A “Guide to Inventors” free by post. 


W. C. 
tiare Patent 1 Inventions, Provisional protection, 6 to 


SAMUEL BROTHERS, 


Suits for all Occasions 


50, -LUDGATE HILL. 


The new Book with 42 Engravings 006 being Portraits). illustrating the most 


fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase. 


. Loxvon ; Printed by Maro. and Porrage, 1, Crane-couct, Fleet-street ; and Published for the Proprietor at the ~~~ 


agents Publishing Company, 147, Fleet-street. 
Advertisements and Communi zations for the Editor are requested to be sent to 75, FLEST-STREET. 


RESGISTEBED FOR o TRANSMISSION ABROAD. 


ENGLISH XN 
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black diamond getters” in their toils underground. | provements in Machin used for condensing at- 
COAL-GETTING MACHINERY. | Nor do we know of any one among the many who | mospheric air, and in Machinery worked by o Ś 
j there is any one thing more than another thron ngb have entered this field as inventors who have shown pressed air, employed in getting coal, stone, aud 
which we may lay claim for consistency during eater perseverance and better deserved success than | minerals,” which we have this week pAn- 
existence of our journal, itia that of doing what o oes James Grafton Jones, of the Blaina Ironworks, illustrated, and are now about to fully describe. 
could toĝpopularise the snbject of coal- -getting by | near Newport, in Monmouthshire. This gentleman For the purpose of condensing Kaar air, tho 
machinery, and thus to alleviate the sufferings ‘the | has just {come forth with a fresh patent for Im- ! piston-rod of a sar S steam-cylinder is con- 


CHE ENGLISH MECHANIC. 


nected to and works the pistou of the air pump, the 


length of stroke of each piston being the same. The 
two cylinders (steam and air pump) are both fixed 
onthe same bedplate, by which they are readily re- 
tained true to each other, the two end covers of the 
two cylinders where the stufling-boxes are con- 
structed, and through which the piston rod works 
areas close as may be together, simply allowing room 
to get at the two stufling- boxes. The piston- rod 
does not pass through either of the covers at the 
other end of the two cylinders. The air-pump 
cylinder is contained in a trough or vessel, sv that 
such cylinder may be censtantly surrounded by cold 
water saatin noa. supplied to the trough. The 
relative diameters of the two cylinders will depend 
on the pressure of the steam used in the steam 
cylinder and the pressure to which the air is desired 
to be compressed. The use of a fly-wheel and shaft 
ure dispensed with, and the change of motion of the 
piston in the steam cylinder is obtained by tappets 
or spindles which pass through stufling-boxes formed 
in the two end covers of the steam cylinder; the 
tappet at each end of the steam cylinder is at its 
outer end pin-jointed to the shorter end of a lever, 
which by its other end, by means of a connecting 
rod, gives motion toa slide valve. By this arrange- 
ment, as the piston arrives nearly to the end of its 
stroke it pushes out the spindle or tappet at the end 
of the cylinder, andthe position of the slide-valve 
is quickly reversed. At each end of the air-pump 
cylinder are valve-boxes, in each of which is an 
induction and an eduction valve, which it is pre- 
ferred should be circular, spindle-valves resting by 
their outer e'ges on rings of soft elastic matter as 
valve seats. A starting and stopping hand lever is 
epp tooneoftheaxesof the levers which work the 
slide valve of the steam cylinder. The outlets of the two 
valve-boxes of the air- Pump cylinder are connected 
together by a pipe, to which is connected the supply 
pipe to the engines or machines worked by com- 
pressed air. When the engines or machines are 
neceasarily distant from the air-pump, two or more 
air vessels are emploved in connection cn the supply 
main, and for this purpose cylinders or other forms 
of vessels are introduced at intervals along the 
supply-main or pipe of such dimensions as may be 
desired, and depending on the size and speed of 


working of the compressed-air engine which is“ 


actuating the picks used in getting coal, &c. ; by 
these means the supply of compressed air to the 
engine may be more advantageously made than when 
a long length of supply pipe or main intervenes 
between the pumping machinery and the compressed 
air engine without such enlargements or reservoirs. 
Heretofore the machines or engines worked by 
compreased air or other fluid used for actuating lever 
picks when getting coal have been arranged to be 
moved along the face of the work, and to cause the 
cutting points or edges of the lever picks to strike 
against the outer surface and move inwards to the 
depth desired. Mr. Jones now arranges these ma- 
chines in such a way that the edges of the lever 
picks used begin to act on the back of the material 
and move outwards, so that when the pick has com- 
pleted a cut it shall be out of the working, and 
require to be moved back into the working before 
it makes its next cut: by this means lever picks 
will be less liable to be held inthe workings than when 
the point or cutting edge penetrated more and more 
into the solid mass till it arrived at the end of its 
stroke. For this purpose the lever picks are held 
by the machinery, and are worked in a reversed 
position, and in commencing to work a chase or cut 
is first made by hand or otherwise to the depth 
desired for such a distance as will admit of receiving 
a lever pick into it, and at the same time allow of 
its cutt edge commencing at the back of the 
work, and to cut outwards, completing its cut at the 
outer surface of the work, that is, the cutting edge 
of the lever pick is caused to cnt toward the engine 
which works it, in place of cutting in a direction 
from the engine, as has heretofore been the practice 
whem working lever picks by like engines. Having 
selected the engine and air-pump ter illustration, 
we will now proceed to describe them. 

Fig. 1 is aside elevation, Fig 2a longitudinal 
section, and Fig. 3 a plan of an engine and air-pump 
constructed and combined according to the invention 
of Mr. Jones. a, a is the steam cylinder, having 
within ita piston a, the piston-rod b, of which gives 
motion to the piston e, in the air- pump cylinder e, e; 


these two pistons are shown to be of nearly the same 


diameter, but the relative diameters of the pistons 


of the steam cylinder and air-pump will be varied | 
The 


according to the requirements in each case. 
air-pump cylinder ia contained within the trough or 
cistern d, d, in order that it may be subjected to the 
ation of cold water supplied to auch trough or 
ciatern, The air-pump cylinder hasa valve-box e, e. 


at each end connected together by a pipe f, f. In 
the arrangement shown the two tappets, g, g, are 
arranged to be one actuated by the steam 
cylinder piston a, whilst the other is arranged 
to be acted on by the air-pump piston c', which 
is the arrangement preferred; but if desired, 
both tappets y, g, may be arranged to be acted 
upon by the steam piston a’, or both may be ar- 
ranged to be acted on by the air-pump piston “. The 
tappets 9. g, have a hand lever g’, by which the 
tappets may be moved when required, and such 
hand-lever g’, gives motion to the slide of a small 
steam engine h, by the rod, which at one end is 
pin-joiuted to the lever ., and at its other end is 
pin- jointed to the cranked lever i', which gives 
motion to the slide-valve of the small engine A. 
The band-lever y’ has also a stud on it which works 
in slotted links connected to the end of the spindle 
or stem j, of the slide valve x, of the steam cylinder 
a, a, by which, in the event of the valve of the 
small steam cylinder h, not acting correctly, the slide- 
valve v, of the engine a, a, will be moved by the 
hand-lever g. The piston of the small steam cylin- 
der his on the spindle or stem of the slide-valve *. 
and there are stops l,l, on the other end of the 
valve spindle, which act against elastic packing in 
the standard m. 

In carrying out the second part of the invention, 
air vessels are placed at intervale—says about every 
80 to 100 feet, or at any other desired distances 
apart. These air vessels the inventor prefera to be 
of about the same lengthas the air pipe, which is 
usually about 4 inches in diameter and about 9 feet 
length, whilat the air vessels are about 12 inches 
diameter; but these projections may be varied. 
The object of this part of the invention is to have 
such a supply of condensed air near where the 
working of the picks is taking place that there may 
be a full supply of air to the condensed air engine 
or engines working the picks, eo as to prevent as 
much as may be wiredrawing of the air through 
the supply air mains between the workings and the 
air- pump. 

In conclusion, we wish Mr. Jones every success 
penn and that we may long have to congratulate 

im on his progress. 


POWER REQUIRED TO DRIVE 
MACHINES. 

One of our correspondents writes us:—I should 
like to get a table giving the number of horse- 
power required for the different sizes of circular 
saws, cnd we have no doubt that many persons 
who are about to start machinery would like to 
know what sized engines it is necessary to provide 
to drive their machines For the benefit of these 
persons, we should like to collect a large number 
of facts in reference to the power employed in driving 
different kinds of machinery, and if any manufac- 
turer, superientendent, or engineer, will send us a 
statement of tlie facts in his own case, we will, if 
approved, publish it, thus making our paper the 
medium for collecting and disseminating a great 
mass of knowledge in regard to this important 
matter. 

Where an engine is employed we should like the 
diameter and stroke of the piston, the point of cut- 
off, and the average pressure carried; the dimen- 
sions of the boiler would also be interesting; then 
astatement of the machinery driven. Where ma- 
chinery is driven by water power it would be of no 
interest to learn anything in relation to it unless 
enough can be known to enable the horse-power to 
be computed. This would require the height of the 
fall, and the quantity of water, either in pounds or 
cubic feet, passing through the buckets in a minute. 
Where this can be furnished, then a full descrip- 
tion of the machinery in motion would be accep- 
table. We suggest that many manufacturers may 
find it to their interest to forward us a statement of 
these facts in r. lation to their establishments, while 
they will, at the same time, be disseminating very 
valuable information. 


Humpotpt has estimated the average annual 
amount of gold and silver which America furnished 
to Europe in the period from 1492 to 1500, at about 
£52,000 sterling; aud the quantity of gold and ail- 
ver produced from the whole of America since the 
discovery up to the year 1803 to be 162 000, 000 lb. 
weight of the former, and 7, 178, 000, 000 Ib. of the 
latter. 


Tux ancient Greeks used a mixture of salt, nitre, 
and alum when melting their gold, by which sub- 
stance the silver was also purified. It is not improb- 
ablo that lead was also added to promote the flux of 
the metals. : 


' DECEMBER 29, 1865. 
TO OUR READERS. 

We have, at the very moment of going to press, 
received a letter from the solicitor of Messrs. Holt- 
vapffel, the Engineers of Charing-cross, accusing 
us of pirating from their work on Mechanical 
Manipulation.” We need scarcely inform our 
readers that we were, up to the time of receiving the 
jetter, in ignorance of such piracy. We consider 
Holtzapffell's work the leading authority for ama- 
teurs, and have often quoted it as such. Indeed, at 
page 143. in our last number, we inserted a letter 
from a correspondent, asking when the fourth volume 
of the work would appear. We have always en- 
deavoured to inform our readers from whence we 
gather our information, that they themselves miy 
search and read more fully, and, although as yet in 
ignorance as to the correctness or extent of the 
charge against us, we can but express our willing- 
ness to apologise if we have been led into error by 
any too eager contributor. 

December 21, 1865. 


A Christmas Present or Rew Year's Gift 
for the Apprentice or Improver? 


Now Publishing THE FIRST VOLUME 
o 
THE ENGLISH MECHANIC, 


A Record of Mechanical Invention, Scientific, and 
Industrial Progress. 
UPWARDS OF ONE HUNDRED 
ILLUSTRATIONS. 

Hundreds of Useful Recipes, and Thousands of 
Hints useful to Old and Young in all Trades and 
Professions, 

Handsomely bound only 4s. 6d,; post free, 5s. 
OFFICE, 147, FLEET-STREET, LONDON, and all 
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As the ENerisH MEOHAN addresses itself to the Largest 
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OUR CHRISTM 18 NUIHB R. 

In announcing his intention to publish an enlar 
Edition of Tug ENI. is Mrowaaic as a Christ- 
mas Number, To BE ISSUED ON THE FIRST 
TuassDAY IN JANUARY, WITHOUT ANY INCREASE 
IN PRICE, the Proprietor respectfully submits 
that he thereby aitords the many thousands of 
readers and numerous contributors an oppor- 
tunity of each contributing a something as a 
Christmas and New Year’s Treat for his fellows 
—some little“ trick of trade” (in the geod and 
true sense of the word); some improvement in 
tools, anything, in fact, which may be of value 
to brother workmen, and will assist iu the pro- 
motion of feelings of kindliness and good fellow- 
ship, which the season is so eminently calculated 
to call forth. The Editor will not fail on his 
part, and will be glad to find a hearty response 
to this challenge to do mutual good. 


— 


The English Mechanic. 


FRIDAY, DECEMBER 29rn, 1865. 


YEAR'S END TO YEAR'S END. 
WE do not know whether it is strictly ‘‘ mechani- 

cal” the wishing of our readers, most heartily, 
a Merry Christmas and a Happy New Year; but we 
are willing to run the risk of being thought extremely 
unprofessional! in this item, as we seek in it to culti- 
vate that which is so much wanted all the world 
over—food feeling. During all the year now closing 
we believe artizaus in general have met with remu- 
nerative employment; and the various tests — banks 
and societies which exist principally from and through 
the working masses, tell a very favourable tale. Our 
trades have not been ‘‘sewn up” by foreign com- 
petition; and the importation into this country of 
various kinds of fancy goods has now almost ceased, 
simply because their importers have found that they 
were doing somethivg very much like carrying coals 
to Newcastle. For this we are indebted to Mr. Glad- 
stone and free trade; for it was this set manufac- 


turers to work in the improvement of machinery, 


DEcEMBER 22, 1865.] 


and the encouragement of talent in designing. True, 
for a while it seemed as if we were simple playing 
into the hands of the foreigner: we know better 
now, and are beginning to thank the great disciple of 
** goodwill to man,” who could not be mentioned or 
complimented ata more fitting season than the pre- 
sent. 
During the year past we have made the acquain- 
tance personal and by letter, of nea:ly every one of 
our readers; and, we say it advisedly, we doubt if 
ever editor had a more intelligent class of correspon- 
dents address him. We trust we have been found 
equally valuable as acquaintances to all who week! 
deposit their penny at our publishers’ or agente,—it 
is not without our endeavouring hard to make our- 
selves so. Searching their own experience our 
reader will recognise the truth of the saying that it 
is a very hard task to please everybody—in fact it is 
an impossibility. But we are getting better ac- 
quainted with‘each other—Readers and Editor,—as 
we hope still better to be; and in this hope—and 
looking back with thankfulness on the year passing 
away, and with hope to that now about to make its 
debut —we again cordially wish all our readers, gentle 
ae oy ga a hearty Christmas and a prosperous New 
ear 


— — — 


BOILER EXPLOSIONS. 


UR attention has been called to one or two 
recent fatal boiler explosions, in the coroners’ 
inquests over which, in the face of, to us, most con- 
vincing evidence to the contrary, verdicts of Acci- 
dental Death” have been returned. 
needless to say thut these boilers had been under the 
ins 
that neither of them had been inspected from the 
date of their erection—and one of them had been at 
work almost day and night for ten years! Where, 
we ask, in answer to our correspondents, is the use 
of our devoting space to full records of such un- 
fortunate facts. Papers many years of age have been 
at it ever since their commencement, and have given 
it up in despair ; and the only hope we see for those 
who, unfortunately, have to work in proximity to 
such boilers, and such thick-headed employers as 
use such faulty constructions, is such a spread of 
knowledge among all classes as will lead to a more 
intelligent inquiry both by coroner and jury, and, 
consequently, the alteration of the verdicts to 
„ Wilful Murder.“ We are perfectly well aware of 
the fact that there are certain distriots in this free 
country where truthful evidence on such a subject 
dare not be given. There is a remedy which Govern- 
ment might apply, and that is the preduction half- 
yearly, to the clerk of the peace, of a certificate, 
signed by a qualified engineer-inspector, that such 
and such boilers had been inspected and found 
sound—a very heavy penalty being attached to 
working steam from a boiler which had no such cer- 
tificate. The remedy is a very simple one—when 
one of the Royal Family, or a big duke, gets thus 
“ accidentally” killed, we may look for some such 
law being passed. As things go, this seems the 
only chance. It is very — it is none the less 
true. 


TRANSFER ENGRAVING. 


HILST the articles on hardening tools, &c., 

were passing through the press, almost as a 

matter of course, we had various inquiries respect- 

ing the Perkins’ admirable process of transfer en- 

graving, which we now proceed to answer by 
escribing the process. 

A soft steel plate was first engraved with the 
required ee and then the plate was hardened. A 
decarbonised steel cylinder was next rolled over the 
hardened plate by powerful machinery until the 
engraved impression appeared in relief, the hollow 
113 of the original becoming ridges in the cy- 

inder. ; 

The roller was reconverted to the condition of 
ordinary steel and hardened, after which it served 
for returning the impression to any number of de- 
carbonised plates, each of which becomes an exact 
counterpart of the orignal. In the event of an 
accident to the roller, the original plate still re- 
mained. À 

To decarbonise the plates, they are placed ver- 
tically in cast-iron boxes, at least 1 inch thick, 
and surrounded on all sides by a layer of iron 
filings half-an-inch thick ; the boxes are then placed 
in a furnace, and, after being heated, suffered to 
cool in the most gradual manner by shutting off all 
air, and covering the boxes with a 6 or 7-inch 
layer of cinders. The re-conversion was similarly 
accomplished, but with the charcoal from leather 
sifted fins; and on removal fron the boxes at the 


It is almost 


tion of no association—in fact, we are told 
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end of four or five hours, the plates are plun ed verti- 
cally into cold water. Thin steel plates are annealed at 
a higher temperature, in earthenware boxes filled with 
oyster shells. 
time four cast-iron boxes, each holding from three 
to six steel plates, surrounded on all sides with fine 
charcoal, mixed with an equal quantity of chalk, 


Good practice is to anneal at one 


and driven in hard. 
The reverberatory furnace employed has a circular 
cast-iron plate, or bed, on which the boxes are 


fastened by wedges, and as the plate revolves very 


slowly (by the engine), the plates are exposed in 
the most equal manner to the heat, and when the 
proper temperature is attained all the apertures are 
carefully closed, to extend the cooling over 48 hours. 
The surfaces are thus rendered exceedingly soft to 
the 1-32nd of an inch; the device is raised in the 
transfer press under a pressure of some tons; and 
the plates are hardened witbout any intentional ap- 
plication of the case- hardening process, as tho simple 
steel is superior to that which has been treated. 
The plates are used in the soft state. 

In hardening engraved platos, rollers, dies, and 
similar works, it is of the greatest importance 
to preserve the surface unimpaired, and, as steel is 
very liable to oxidation at the red heat, if exposed to 
the air for even a few seconds, and which oxidised 
scale will often nearly remove, or, at any rate injure 
the engraving; it is of the utmost consequence to 
conduct the heating and cooling with the most com- 
plete exclusion of air. 

Oldham's process, from which the plates issue 
having the beautiful tints of case-hardened guu- 
locks, is as follows :—The work to be hardeued is 
enclosed in a wrought-iron box with a loose cover, 
and a false bottom, and with three ears projecting 
from its surface about midway ; the steel js sur- 
rounded on all sides with carbon from leather, 
driven in hard, and the cover and bottom are care- 
fully luted with moist clay. Thus prepared, the 
case is placed in the vertical position in a bridle 
placed across a great tub, which is then filled 
with water almost to touch the false bottom of 
the case. The latter is now heated in the furnace as 
quickly as will allow the uniform penetration of 
heat. When sufficiently hot it is removed to its 
place in the hardening tub, the cover of the iron 
box is removed, and the neck or gudgeon of the cy- 
linder is grasped, beneath the surface of the carbon, 
with a pair of long tongs, upon which a coupler is 
placed and fleeted down, as the sailors phrase it, 
to secure the grasp. It only remains for an operator 
to hold the tongs whilst a smart tap of a hammer is 
given on their extremity ; this knocks out the false 
bottom of the case, and the cylinder and tongs are 
instantly immersed in the water; the tongs prevent 
the cylinder from capsizing and injuring ite contents. 
It is believed by many that steel plates are reduced 
to their softest state by enclosure with lime and 
ox-gall. 


SCIENTIFIC NOTES. 

M. Schrotter has reported to the Academy of 
Science of Vienna that he has successfully employed 
the light produced by the combustion of magnesium 
in the exhibition of the phenomena termed fluor- 
eacence, due to the very large amount of chemical 
rays which it possesses, and which renders it eftica- 
cious in the operations of photography. He found, 
by experiment, that dry chloride of silver assumed a 
blue colour when exposed for a few seconds to the 


showed great sensitiveness. Several bodies which 
become phos-phorescent after having been exposed to 
sunlight during eight or ten minutes acquired this 
roperty after exposure to the magnesium light for a 
ew seconds only. 

M. A. Bechamp, in the conclusion of a note on the 
physiological exhaustion and vitality of yeast, read at 
a recent meeting of the Academy of Sciences at 
Paris, states that the results of his experiments are 
contrary to the opinion of Mitscherlich, who thought 
that the globules of ferment, well washed with water 
are entirely deprived of their property of acting on 
cane-sugar. M. Bechamp asserts that this yeast still 
continues to act on cane-sugar, since it has not 
ceased to live; and that, when it is so exhausted, it 
is simply reduced to its cellule, and wiel yet form 
grape- sugar and alcohol from sugar- cane. The 
property of creating fermentation,” he says, is not 
to be sought in the catalytic action of some chemical 
ompound which it may contain; it dwells—and 
everything seems to prove it—in the proper of 
the living cell; it is a consequence of the act of the 
nutrition of this cell.“ These conclusions are con- 
tary to the epinion of Liebig, who says: — The 
insoluble body termed ferment does not provoke fer- 
mentution.” 


magnesium light ; and that platino-cyanide of barium- 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


FORGING FAN, 

Sir,—I beg to hand you a sketch of a small forging fan 
that I have found exceedingly useful, and which costs but 
a trifle. It is well suited for an amateur turner, being quite 
powerful enough to forge an inch bar of steel, or to weld 
half-inch iron, 


| 
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It consists of a wooden wheel two feet in diameter, the 
fan is of tin plate, also the tuyere, except the noszzic, 
which is 4 inch iron. The cost is about 10s., without 
reckoning my time, 

I want to know how to turn iron rods 1 foot Jong and 
3-16th diameter? . T. T. PARKINSON. 


Ne we wer — 


THE EXOHANGE. 

Sir,—I am glad to find by the editorial note in the pre- 
sent number 5 contributors are sensible of the 
advantages of a medium of exchange in their various pur- 
suits of what is superior or unique for something of equal 
estimation. ‘ 

The practice has long existed among naturalists, who 
exchange their surplus specimens of insects, butterflies, &c., 
for others they do not possess, and thus enlarge and add to 
the value of their general collections, and the acquaintances 
which often spring from these courtesies increase the 
charm of the study. Why not the same results in mechanic 
and other sciences, by which associations will be formed 
with those of kindred taste, infusing fresh interest in the 
pursuit of knowledge. They inspire with the hope of success, 
and invigorate those powers which must be exerted to 
attain it. The spark which kindles a train of light is 
Sometimes struck out, and amidst a multitude of a‘tempts 
some effort more happy than the rest elicits an important 
discovery. 

These remarks apply, of course, only to amateurs, be- 
cause professionals iu any line will retain what they pro- 
duce, if superior or unique, to enhance their own reputation 
aod profit. I consider the idea is good in itself, and cal- 
culated also to add te your own interest, influence, and use- 
fulness. THOS, WII Ins. 


SOLDERING AND TINNING. 

Sir,—Your table of soldering materials and process is 
exceedingly good ; but you will find that zinc will solder 
best with pure muriatic acid, a single drop causing the 
solder to take instantly. 

There is another difficulty in soldering large articles 
which I suggest for the information of your readers, where 
the copper bit is not heavy enougb to overcome the thick- 
ness ot the metal about to be soldered, which may be over- 
come successfully by partially heating the articles over the 
forge, and thenapplying the copper bit, A mere warming is 
sometimes sufficient. 

Will any of your correspondents inform me of the process 
and ingredients employed for the tinning of cast-iron 
saucepans and other cast-iron work? NIMROD. | 


RAILWAY SIGNALLING. 

Sir,—Having frequently read of railway accidents, such 
as one train coming into contact with another on the same 
line, and having read also of the schemes that have been 
proposed for the prevention of the same, and of their 
failure, I venture to propose a system of signalling. 
which would effectually prevent such calamities, unless 
througn the negligence of the driver, or other attendants, 
or through the s gnals being out of order. ; 

The enclosed drawing is the system of signalling I pro- 
pose. Tne signals will be worked by electricity or other 
equivalent, and set in motion by inclined planes, anid 
anti-friction rollers, from the engine or break van (brea'.- 
van preferred, so that no accident coald occur if the cur- 
riages became uncoupled). For instance, the train upon 
leaving the station, and in passing the first signal pest, 
would raise the signal to indicate danger ; and in passing 
„he second signal post, would do likewise and in passing 
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the third would also raise the signal; but, at the same 
time, would depress or replace the signal of the first signal 
post; the fourth, that of the second (as shown in the draw- 
ing where the train has just passed the fourth post), and 
the fifth that of the thrird, and so on, so that there 
would always be at least the distance between two signal 
posts for the drivers to stop the trains, so that it is obvious 
that no accident could occur unless through the causes 
previously meationed—the signals would, of course, be 
placed at suitable distances. 


— 


Ia the drawing, a. are the electric wires; b theirclined 
planes ; c, the rails. No. 6 is an end view of the signal- 
post, with signal turned for danger. 

The other systems of signalling have, I believe, failed, 
because the second signal depressed the first, the third, 
the second, &c. 

I thank you for publishing my de:ig in your paper of 
the 15th inst., and I hope you will obi.,c me by inserting 
this, as it is obvious that no accident can occur unless 
through negligence; or, unless the signals were out of 
order, CnRISTR. J. LIITLE. 

The“ Exchange- 


f VELOCIPEDE 

Sir —As you have been so kivd and liberal in your pro- 
position, I think it is the duty of all subscribers to give 
n push at the wheel. As fur as I can assist I will; but, if 
ever l should pay London a visit, you will have no occasion 
to fear I shall set fire to the river Now to the point, 
that is the velocipede, If I was to make one, I should 
not like to feel Jame on one side so I propose using a pair 
of face ratchets to form a clutch joint, one cast on the nave of 
each wheel, the others to work loose on and with the main 
square @riving shaft held in place with a lever in a grove, 
and a tight spiral or elastic spring to keep them in place 


when at work: but when required for wheels to work loose 
on shaft, the levers are pushed out, and held wich a catch; 
a pair of ratchets will be required for each hand. Let it be 
remembered the wheels run on a round part of shaft, so 
that in turning to right the left wheel slips over a tooth or 
two, and the same on the other havd. and running in a 
straight line, beth are driving wheels, and a steady run is 
obtained. I Send you a sketch—if you think it worth the 
trouble aod expense of insertion. G. W. WALTON. 


‘OUR SUESCRIBERS' NOTES AND QUERIES. 


Wil! your correspondents throw some light on the follow- 
ing :— 

in Dempee)'s Tubular and [ron Girder Pridges” he gives 
the contents m the formula for ca culating the transverse 
strength of beams : — 

For cast - roi 2545 value of 8. 
Wrought iron P TSTU do. 

Formula S b d: - | w. 

8, «8 shown; b= breadth in inches; da = depth; 
I length in feet; wm weiht in pounds 

He also gives the tenacity of wrought-iron, 27 tons; 
cast-iron, 8. Resista .ce to compression, wrought iion, 
54 tons ; cast do 48 pounds.—AsPIR XT. 

Poosxraic Cue. —Will a correspondent say what form 
of work the eccentric chuo< s adapted for, also if the ring 
is used same as for an oval chuck. Is it possible to turn 
an oval (say one or two feet in length) when it has to be 
supported at both ends, and the means with ord:nary 
ceptre and oval chuck? It iz round atone end, and oval 
at the other.—D. Haut. 


PixRCIxo SteeL,—Can you or any of your readers tell 
me the best method for piercing cast-steel ? —SAMTEL 
JELLEY. 

Mata. - I wish to know if there is a metal for a plug 
which will resist the action of the acid which is in tallow, 
and which will also resist the heat of steam ?—Mst aL 
Pl o. i 

VeLocipeDE,— Will some correspondent inform me the 
price of a double veloc pede, first or secund hand. and the 
best place to obtain it? Also, the prices of lenses for 


astronomical telescopes of the powers 300 and 6)0?— 
QLADIATEUR, 

MacNesiuw.—Will eome reader kindly inform me tho 
simplest process by which the metal magnesium is ob- 
tained b. V. HARLEY. 

Can any one tell me how to enamel wood, the grain to 
show the same as if French polished ?— FoRWARD 

Git. pix. — Con any kind correspondent tell 1ae how to 
gild woed, and how to make the bases of glass shades 
(rouse ones I mean) imitate ebony aod marble? A good 
mitation I want, of course.— PARIAN. 

Cortix +> Scraws.—I shou d like to ascertain if there is 
any machinery made for cutting external and internal 
screw sin weod, and if so, the maser of such machinery !— 
X. Y. Z. 

Tracina Parer.—Can any reader oblige me with a good 
receipt for preparing tracing paper ; also carbonic or black 
tracing paper?—J. H. Raven. 

BLecrro MAcR RTI ENeIngE.—Will Messrs. Tonkes, 
Electra, Furze, or any other of your electric correspondents. 
teil me what arrangement of battery, and what form of 
magnet is most powerful, lastiog, economical, and compact, 
for the purpose of working an electro-magnetic engine: 
Cons Pol Lx v. 

NMAenzrio.— Will any correspondent kindly furnish me 
with the best method of ma :netising a bar of hard steel 
six inches thick and two feet long? and also, how I can 
tell when the baris fully saturated with magnetism? In 
the autumn I saw at Ostend two bar magnets about this 
size, but composed of steel plat-s screwed tightly together. 
They were suspended by ropes that passed through a hole 
in the centre, and some inches apart from each other. The 
power of these magnets was so great that it required more 
than the strength of one man to bring their similar poles 
into contact —R W. Wi uis 

MICROM:.TER. ~ Having finished a fine objective metal of 
about 18 inches aperture, and 10 feet focal distance, being 
desirous of mounting it as an equatorial, I should feei 
extremely oblig d to any scientitic gentleman who would 
give a working description of a double ition micro. 
meter? also. gener.) outline of the equatorial stand of Mr. 
Bare 8 the heavy reflector in tue Glasgow Observatory? 


REPLIES TO QUERIES. 


MawnRil Bixpinxo In reply to A Turner, I can give no 
explanation as to the cause of his mandril binding while 
he is at work, without it is, that his mandril is taper, and 
without a Shoulder Now I have made them ina great 
many torma, but find the following kind the best for work 
and wear: 


Of course the collar is made to fit up to the shoulder on 
mandril, if A Turner’s mandri! is taper, with no shoulder, 
the sooner he gets a new one the better—W. H, PEARCE, 
lathe and tool maker. 

Onvuck.—A correspondent, some little t'me azo, asked 
for a chuck for turning brass rods. Oue or two kinds ap- 
peared in your excellent little journal, but as I think that 
mine is better than any you have published, I beg leave 
to submit it to your notice. Take a piece of mild steel, 
and turn it 10 fit the lathe spindle tike an ordinary centre, 
sad bore a taper hole up the centre for about an inch, 


taking care that the hole is less than the rod, when the 
taper drill is put in, the hole shouid taper 1-18th to an 
inch in length ; this will be found very handy for turning 
any small work th ,t can be finished before taxen out of the 
lathe, such as straight and taper pins for collars ou shafts, 
Kc, and the brass rods your c.rrespondent mentions, — 
ALPHA. 


P.S. I should be very much o liged to any of your 
numerous feaders if they would kindly give the rule fuc 
find.ng the weight of blow given by steam hammer. 


Bronzinc.—In answer to Chang’s enquiry at p. 124, No. 
37, 1 think that he had much better take his coffee pot to 
some one in the trade, as there is little hope for his succese . 
in attempting to do it himself, but 1 will give him an idea 
of the way to set about it; the first thing wanted is a forge, 
without which he can do nothing ; presuming he has one, 
he must taue the pot all to pieces, wiping off alı the sol- 
der with a wisp of tow, and taking care not to let any ot 
the metal in the fire, (for in the trade no meta: is allowed 
on the forge where bronzing is done), then twist a little tow 
on the end of a stick, and pickle with “ spirits of salts’ all 
those parts that are tinned, pickling the outside as well as 
the in, rinse in water, and scour outside with wisp of tow 
and sand, fine coke dust is best for the tinned which 
must be brought quite clean, rinse clean, smear the out- 
side with wet whitening, and then tin with bar tin, sal- 


ammoniac being the best sgent, and if he wants the inside 


to look nice, it must be wiped out dry so hat none of the 
tin is left to run, then pickle only the outside with diluted 
spirits or salts, rinse, and scour with clean sand till the 
surface is perfectly clean and bright, tasing care to rub as 
much as possibie in one direction (tinning not seem 
necessary, but if not done the old tiu on it will be burnt 

olf in bronzifg. The cast parts, and those not tinned (i’ 
any) are pickled in dilute oil of vitriol, and scoured with 
sand, sane a3 the body, and beat with a brush, 
then dried in sawdust, and is now ready for broasing. 
Procure some crocus (which is an oxide of iron), and 
some knowledge is wanted to select a good one, ay it may 
be too light, or too dark, or too fine, or too coarse, then 
make into a thick cream with water. Having used the fire 
to tin with, to be on the safe side it is best to rase out all 
the old coke and light afresh, and the co.e should be a 
hice, cear, firm, grey ore, and broke in pieces th: size of 
& Walnut, you must also have some nice ciear, bright coal, 
then blow up a ciear bright fire, and heap up plenty of ceke 
that the sulphur may burn off, now take a little of the 
mixed crocus, and brush up the body, using a hard brush, 

get all the crucus off clean, and wipe with a clean piece et 
reg, and it is best to hold with this, as the perspiratiou of 
the hand will prevent the colour ta.ing ; now blow up fire, 
making a hole in centre, so that a good blast comes up, and 
having painted the body, evenly, so that the colour does 
not run (a flat camel hair brush, 2jin. wide, is the bes: 
thing to do it with), hold it with the tongs and tura it 
ateadily so that all parts are exposed fairly to the blast. As 
soon as it is dry, throw into the fire a bit of coal about the 
size of a Spanish nut, more or less to size of work, and let 
the work have an even goat of smoke till it is quite black, 
but no more (if the cual is uot burnt out hold the work on 
one side), then turning it steauily, keep up a sharp blast 
till the smoke is burnt off, then stand it to cool. Treat cast 
parts the same, but as soon as the smoke is buraot of, dip 
them into Clean cold water, else, on accouat of the:r thich- 
ness the colour Will burn, when cold, wipe the crocus off the 
body with wisp of ciwan tow, then brush hard till quite 
Clean, Wipe with rag and repeat the above once or twice, 

a co ding to the shade required (to finish properly the 

body is hammered all over with bright hammers shaped to 

parts, and on suitable tools which are covered with 2 or 3 
folds of lasting), the inside is scourei bright, and the parts 
soldered togethey, using resin. This is the process to which 

coffee-pots aud urns have to be subjected, aud Chang will see 
that it ıs oue requiring some amount of practicul knowledge. 
B Kiugsland, p. 136, no. 38, wants to know how to bronze 
medals ; he is answered by the above. Medals only want 
brushing up with wet crocus, ta ing care not to touch with 
hand, and then colouring as above. Only eopper coins can 
be so bronzed —GIVE AnD TARx. 


Saraty VaIVI.—I find in answer to J. M. S., that his 
safety valve, as already loaded, would begin to blow off at 
63°6¥ibs, and that to blow off at 6olbs, the weight would 
require to be placed 8:12in. from the fulcrum,.—SHEFFIELD. 

Gon BauRsts.—In answer to Cina, who seeks informa- 
tion respecting the boring of gun barrels, I beg to inform 
him that the barrels are firs: firmly fixed in a clamp, 
having a leg to it, the leg is then inserted in the cup or 
socket of a sliding frame, which frame slides on a bed, 
either flat or iwo V's, or occas onally runs on wheels in 
grooves, and after the barrels are nicely adjusted to the 
centre of the boring shaft, a square broach about 12 inches 
long having a loug shank to it, is inserted in the barrel 
and packed on one side (nut on all tour, as your article 
on Broaches, in No. 8/7, affirms), with a woud spill and paper, 
to ht the bore of barrel ‘The shank of the broach having 
been attached to the sheft, it is turned by means of acrank 
aud fly wheel or steam power, and the frame containing the 
barrels is drawn forward as the broach cuts by a rope which 
is attached to it, passing over pulleys, and having a weight 
at itsextremity. If Cina requires any more information: 
if he will forward you his address, Í will communicate 
personally with him. Can any correspondent inform me how 
glycerine and nitric a:id is prepared for blasting purposes, 
wnether there are auy otber ingredients with it, and in 
what proportion they are m xed ?—SocRATES. 


THs BOILER Question I feel pleased with the manner 
which your correspond nt A. Neisou has defended his 
boiler, anu the goud spirit manifested throughout his re- 
marks. But some remarks he has made I should like to 
oo. rect. He suys, 1 do not understand the system of hie 
boiler; now m. objection was, that it did net possess the 
essentials of mechanic. coostructions, simplicity, and 
efficieacy Your correspondent sought by complicated 
menns What was in his :eacu by simple oues. He says, 
that I prefer thick plates, quie a motase; I preter 
thin ones, aid tor that eud aould have weld builers, 
by which mesns I would secure the greatest strength with 
the last material; and Il advantages arising irom a tiuly 
crcai r boiler, and absence of fougitudi:al joints and 
rivets. I am aware of the action of the fisme on thick 
plates, but the boiler under discussion is au intervaly 
bred vue, and the flame cau only affect the flue, and thai 
we have discuss.d previously. As to the objections 
to pu ching tuick plates, the holes are farther from 
the edge, so that it amounts to the same thing, 
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and I find it to be so in practise. Concerning 

corrosion, there are so many theories that it would take 

too long to discuss them now; but it is best to remove all 

facilities for corroding as far as we possibly can. Aud, I 
may assure our friend, there is no difficulty in making a 
perfect weld. ln reply to Robert Jenkins, I prefer the cross 
tubes as attached to the boiler by Mr. Galloway, the paten- 
tee, for the reason that when furred up, and consequently 
injured they are so easily replaced. Wishiog you every 
success in your efforts to diffuse knowledge and enable 
men to attain proiciency io their profession. — AsPIRAN r. 

PRESSCRE ox CaBLB,—At antic Cabie wishes to know 
what amount of pres-ure the Atlantic cable su.tains in 
depths of 30, 100, 1,000. and 5,28) feet. Rule :—Multiply 
the depth in feet by “434, the product will be the pressure 
in lbs per square inch. Example :—1.000 x 434 = 434 
pounds, the pressure at a depth of 1,00) feet.—W. H. 

Frer Saw.—In answer to Butt Joint, I have to say that 
my fret saw will cut a 4-inch thick piece of hard wood, with 
the slow motion of the lathe, the saw then making about 
120 cuts per minute. The length of the long arm of the 
eltow lever is 18in., of the short arm (from centre to 
centre), 7 inches, With respect tothe figured deta.ls, I will 
send next week full descriptions and drawings of a much 
simpler fret saw, whch I have just completed. I hope 
this will also suit Mr. Herbert; but I can say of both these 
saws, that I work them on my lathe, (Tin. centres) with 
ease.—THos. E. MERRITT. 

VILOOI RDR. —In reply to N. J. W.. the entire wheels of 
velocipedes are very strong and light when made of oak, 
po thickness of felly atthe pari where the tire gues on, 

inch thick where the spoke ends are entered, and 1} inch 
deep.— T. E. M. 

JaPaNine Tix.— In No. 39, in Notes and Queries, B. 
Hickman wishes to know the process of japanning tin 
trunks. If he will send me his address, I shall be very 
happy to give him the information he requires.— FLANDERS 
OWEN. 

IxIDbgscgNCE.—I thank your correspondent for the infor- 
mation given about iridescence. But I find there is another 
way of produciag it by the aid of varoish, which would 
better answer my purpose. Iam informed thit it is done 
in the following manner :— 

The fundamental tint of the surface to be ornamented is 
laidon A beautiful principle in optics is next brought into 
play—no colour is employed to produce the opalescence ; 
the soap bubble exhibits its beautiful hues, al hough the 
water is nearly colourless, and solikewise it is in the pre- 
sent case. When a film of any trinsparent substance go 
thin as atwenty-thousandth ora fifty-thousandth part of 
one inch, there occurs what philosophers cail an inter- 
ference of light at the two surfaces, which produces 
colour, and this colour depends upon the thickness of the 
film, and the angle at which itis viewed. Each surface is 

covered by acareful process of dipping with an exceedingly 
thin film of a peculiar varnish, the process and the varnish 
ae 0 chosen as to produce opalescence or iridescence.— 


Broxz1wG.—In answer to B. Kingsland, I send the 
following taken from Charles Tomlinson’s ‘'Cyclupiedia of 
Arts and Manufactures” :—C pper coins and medals may 
be bronzed by the following proc ss:—Dissolve in vinegar 
two parts verdigris, and one part sal-ammoniac ; boil, 
Skim, and dilute the solution with water until it ceases to 
let fall a white precipitate. The solution is then made to 
boil briskly, and is poured upon the objects to be bronzed, 
Previously made perfectly clean from grease, and set ina 
copper pan, which is to be put oo the tire and the boiling 
renewed. The pieces must be S0 arranged that the solu 
tion may bein contact with every point of their surface. 
The copper thus acquires an agreeable reddish brown hue, 
without losing its lustre, but it is necesa ry to in pect the 
articles every tive minutes. and to remove them from the 
solution the moment the desired shade is attained. The 
pieces must theo be washed repeatedly with water and 
carefully dried ; if the solution has been too strong, the 
bronzing will come off with friction, or turn green by ex- 
posure to the air. An antique bronze appearance may be 
given by dissolving one p.rt sal-ammoniac, three parts 
eream of tartar, and six parts common salt, in twelve paris 
of hot water. This solution is to be mixed with eight parts 
ofa solution of nitrate of copper, specitic gravity 1-160. 
When this compound is applied repeatedly iu a moderately 
damp place to articles of bronze, it gives them a durable 
green coat which gradually increases in beauty; by in- 
creasing the proportion f common salt, a ye'lowish tinge 
is produced; by diminishiog it, a bluish cast is obtained 
A me addition of sal-ammoniac hastens the process — 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-atreet. 

Letras applying for information to be furnished by post 
cannot be attended to. 


Correspondents are requested to keep copies of their 
drawings and manuscripts. as the EDITOR eannot under- 
take to return such as may be rejected, 


J. D. D. W. —- we have enquired, but cannot learn. 

D GIIIO.— Than 4. - 

Wri. Er Jongs.—3apposed to protect for three months, but 
a mere sham. 

ENGLISH Mg. HANIO.— Received. 

Socmates.-You are right. The repeated blunders are 
disgraceful, 

Borario Boorn.—Ves—they rank as gentlemen. 

W. H. G.—One of the best books published, but does not 
treat upon such subjects. 

THoMss GALE.—Too lengthy. 


THE ENGLISH MECHANIC. 


Rist MSCHANIC.— We advise you to stay the full term. 
It is true that you can leave; but you cann»: claim your 
indentures until you have served thefull time. 

WILLIAM Morbon —Refer to back numbers. 

Mgcuaxic.—54, Old Broad street, 


„„ We have to ask our correspondents to so sign their com. 
munications that they may be able to recognise the 
answer. A Subscriber is no signature —we have them 
by the thousand ; the same witch Well- Wisher,” &c. 


STRENGTH OF CEMENT. 

At the meeting of the Society of Engineers, las 
weck, the paper read was on Experiments on the 
Strength of Cement, chiefly in reference to the 
Portland Cement used in the Southern Main 
Drainage Works,” by Mr. John Grant. This com- 
munication related to an extensive series of experi- 
ments, the results of which were recorded in volumi- 
nous tables forming an appendix to the paper, car- 
ried on during the last reven years, with a view to 
insure, as far as possible, that only cement and 
other materials of the best quality should be 
employed in the Southern Main Drainage works, of 
which the author has charge as resident engineer. 
Asa preliminary step, samples of Portland cement 
were obtained from all the principal manufacturers 
for the purpose of experiment. The average weight 
of these samples was found to be 108 6 pounds per 
bushel, and they sustained breaking or tensile strains 
at the end of a month, varying from 75 pounds to 
719 pounds upon 2} square inches. A clause was 
then inserted in the specifications to the effect that 
the Portland cement to be used in the works should 
be of the very best quality, and ground extremely 
fine, weighing not less than 110 pounds to the 
striked bushel, and capable of resistiug a breaking 
weight of 400 pounds upon an area of II inch 
square, equal to 2} square inches, seven days after 
being made, and after being immersed in water for 
the whole of that time. The standard was sabse- 
quently raised to 500 pounds on the same sectional 
area, Which was that used throughout the experi- 
ments. During the last six years 70,000 tons ot 
Portland cement had been used in these works, 
which extended over a length of eighteen miles, 
and had cost £1,250,000. This quan ity of cement 
had been submitted to about tifteen thousand tests, 
ata cost of only five f-rthings perton. The ma- 
chine devised fur showing the tensile strain was a 
lever balance, constructed by Mr. P. Adie, and its 
first cost was from 440 to £50. It was so simple 
that an ordinary workmen could be trusted to test 
the cement, and the cost for labour did not exceed 
£80 per annum for each machine. In conclusion, 
the author, whilst recommending Portland cement 
as the best article of the kind that could be used 
by the engineer or architect, warned every one 
who was not prepared t take the trouble, or incur 
the trifling expense of testing, not to use it; as, if 
manufactured with improper proportions of its con- 
stituents, chalk or clay, or improperly burnt, it 
might do more mischief than the poorest lime. 
Further experiments were desirable, on the strength 
of adhesion between bricks and cement, under 
varying circumstances; on the limit to tho increase 
of strength with age; on the relutive strength of 
concrete made with various proportions of cement 
and ballast; and on the use of cement in very hot 
climates, where probably extra care would be re- 
quired in preserving the cement from damp, and 
keeping it cool uatil the process of setting had been 
completed. On these and other important points 
the author trusted that all who had the epportunity 
would record their observations, aud present them 
to the Institution. 


NOVEL INVe&NriuNn. 

Some very interesting experiments took placa on 
Tuesday week on board the Mersey screw frigate at 
Portsmouth, with West's electrical apparatus fitted 
on board as a warning indicator of possible danger 
to the ship from fire or water. A ten-cell battery 
fitted in the captain’s cabin, with an indicator dial 
plate and an alarm bell, is placed in conrection with 
twenty isolated copper wires, each of which com- 
municates with a numbered section of the ship's 
hold, the latter being set off in twenty sections. 
Calorimeters connected with each wire are set ata 
given temperature, say fifty degrees above the nor- 
mal temperature of that part of the ship, and the 
ever watchful sentinel for fire is then placed on 
permanent duty. If the temperature becomes in- 
creased from spontaneous combustion, or from a 
smouldering fire raised by other causes, the tem- 
perature has no sooner reached the heat at which the 
calorimeter has been set than the circuit is com- 
pleted, the alarm bell violently and incessantly rung 
in the captain’s cabin, and a number displayed on 
the dial showing the section of the ship in which the 
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dangerous heat ie being generated. The rise of 
water in a ship's bilge beyond a fixed height is also 
indicated by the ringing of the alarm bell and the 
display of the section number. The calorimeter is a 
small metal vessel, some three iuches in length, 
three-fourths filled with mercury. The outside of 
the vessel is in contact with one part of the copper 
wire of the section, the other part beiug suspended 
through the boxwood stopper in the neck of the 
vessel, the distance between the point of the latter 
part of the copper wire and the mercury being 
regulated according to the temperature considered 
dangerous. Should this latter event ever occur, the 
mercury necessarily expands, and, bringing the end 
of the wire in contact, the circuit is completed. 
The water signal is a piston enclosed in a chamber 
with the signal wire fixed at a certain distance— say 
two feet—above it. If water finds its way from any 
cause into the ship’s hold, the piston rises with the 
water, and on comingin contact with the wire, the 
circuit is herecompleted, and the signal transmitted 
to the indicator dial and alarm bell. The signals on 
Tuesday were sent from all parts of the ship with un- 
erring certainty, and with calorimeters set at various 
degrees of temperature, and with the water signal 
at varying heights. As the use of fire to raise the 
temperature of the ship below was out of the ques- 
tion, hot water at the required temperatures was 
used for testing the system and the manner in which 
it hud been applied on board the Mersey. Her 
Majesty's ship Valiant is already fitted on the same 
principle, which is also to be applied on board Her 
Majesty's troopshipe. 


OBTAINING MOTIVE POWER. 


An invention was previously specified by Me. 
Samuel Young, of Manchester (but protection was 
refused), relating to the production and application 
of motive power by the means of pressure of weight ; 
and the improvements consist in the novel combina- 
tion, construction, and arrangement of mechaniem 
for applying the pewer so obtained to acraak shaft, 
80 as to constitute an engine. ‘lhe weights are to 
be applied in the form of ordinary ** governor balle,” 
connected to a slide, which presses upon one end of 
a series of bell crank levers, and so causes another 
lever to slide or move a cylinder, having a diagonal 
rib on its surface along a key way on the orank shait, 
which sliding muvement causes the ends of two 
levers to act against the diagonal riba, so as by their 
friction to effect the revolution of the cylinder and 
crank shaft, the opposite ends of euch levers also 
transmitting motion to a sliding block or spriug, 
which is connected by a rod to a crank on the crank 
shaft, from which the governor balls receive motion. 
Thus it will be seen that when the power of the 
ens ine is beginning to bo spent, the weight of the 
balls, by falling and pressing the levers, maintains 
the working power. It will at once be seon that the 
arrangement could not work, because the weights 
have to overcome all the friction of the machine, and 
yet, by their fall, to raise themselves again, ‘The 
refusal of the protection for such an invention is 
alike advantageous to the invcutor and to the public. 


PHOTOGRAPHY. 


Prorogrvpus ON Ivory, &c.—We notics in a re- 
cent list of American patents one by W. H. Smith, 
of London, for preparing wood, glass, silk, ivory, 
and other substances for the reception of photo- 
graphic pictures. No particulars of the method are 
mentioned. 

AN ALLEGED New Process.—Mr. Fred Smith, of 
Leamington, writes to us to the effect that he under- 
stands that some one, whom he does not name, but 
resident in that town, is making claim to the origin 
of a new process of which he claims to be the in- 
ventor. As he does not name or describe the pro- 
cess, We are unceitain as to what he refera He 
says :—" I enclose a print, from which you will nee 
that although it is not as yet e jual to silver prints, 
the agents i have used in printing are sensitive tw 
light—the ingredients used by me being vinegar and 
oil, in proportion to three of the former to one of the 
latter. The print I enclose is merely printed, being 
neither toned nor fixed. I intend to make further 
experiments when time will allow of it. Should an 
of your readers pro:ure better results l hope they w 
make it known to the profession.” The print en- 
closed has the appearance of a rich, warm, chesnut- 
coloured print on plain paper. Mr. Smith has, bow- 
ever, omitted to state the Object of the process, or 
the sensitivo material used. The oil and vinegar 
referred to are doubtless used as the vehicle; but we 
are not aware that they are sensitive to light. We 
shall be glad to bear further from Mr. Smith.— 
Photographie Neto», 
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TAE ENGLISH MECHANIC. 


MUCILAGE BOTTLE. 


The annexed cut illustrate a simple and effective 
contrivance for preventing the overloading of the 
brush of a mucilage or gum bottle, designed by Mr 
E H. Boswell, of Philadelphia, Pa. The improve- 
ment consists of an elastic band of india-rubber, A, 
applied to the brush and cap, in such a way thata 
free movement of the brush up and down through the 
cap is obtained when the brush is pressed upen, but 


so soon as the hold is relaxed the brush is lifted en- 
tirely out of the gum by the action of the india- 
rubber spring, in place of soaking into the gum till 
the next time it is required. This isa considerable 
improvement, simple though it be, over the ordina 

bottle in which, when nearly full, the brus 
Tume overcharged with the liquid, so that a 
greater quantity than is necessary is smeared over 
the paper. Here, however, a perfect command of the 
brush is obtained.—Scientific American. 


IMPROVEMENTS IN LAMPS, OR APPA- 
RATUS FOR BURNING MAGNESIUM 
AND OTHER METALLIC SUBSTANCES.* 


The object of this, the invention of Joseph Solo- 
mon, of Red Lion-square, . Grant, of 
Nottingham, is to feed forward, in a constant and 
regular manner, the wire which produces the light 
in magnesium lampe. As the light is produced by 
the combustion of the wire, and this latter N 
burns away, with a certain and uniform s , accord- 
ing to the thickness of the wire, the feeding forward 
of the wire in a regular:manner, to agiven point, 80 as 
always to keep the spark or ignited end of the 
wire at the same spot, is a matter of great impor- 
tance. 

Fig. 1, is a vertical section of the lamp, and Fig. 
2 is a front elevation of the same. 

The magnesium wire is wound upon a spool or 
spools a, which are 1 in a cylinder al, mounted 
on a stand, on which is placed a box, containing the 
clockwork movement b, which, when in action, draws 
the wire a', off the spools a, and passes 5 a 
tube c, and between a pair of feeding rollers, d, d, 
to a tubular holder e, from the outer end of which it 
projects, and, when lighted, burns with an intensely 
brilliant light. This spark or spot of light may be 
placed in the focus of a parabolic or other reflector 
J, J. so that the light may be thrown forward im any 
desired direction. The reflector is inclosed in front 


è Extracted from Newton's Journal of Arts. 


by a case fi, provided with a glass fs, to protect it 
from currents of air. The whole apparatus is of 
an extremely portable character, and is provided with 
a handle g, ds may be carried or held in 
any position. This handle g should be crdnked or 
bent down, so as to form a foot; so that, with the 
feet h*, h°, Fig 2, attached to the outside of the re- 
flector, three rests, or supports, for the lamp will be 
formed. For some purposes the spools are dispensed 
with, and the wire is introduced, at once, to a pair of 
feeding rollers, which, being actuated by the c'ock- 
work, will carry it forward to the point of combus- 
tion. The wires may consist simply of magnesium, 
or of magnesium wire, twisted or combined, with 
wires or bands of other metal, such as zinc, cad- 
mium, lithium, strontium, barium, or other metals, 
or alloys with magnesium. These metals, or alloys, 
when ignited, burn with differeut coloured lights, as 
will be well known to chemists and pyrotechnists ; 
and, therefore, signals fur naval, military, telegra- 
phic, or other purposes, may be made with the mag- 
nesium, or alloys. 

Asa modification of this improvement, asbestos, 
cotton, flax, or other textile substance, capable of 
absorbing any concentrated solution, or preparation, 
of the above-named metals, may be combined with 
magnesium wire or bands. The best preparations 
for this purpose are the chlorates, nitrates, and 
chlorides of the metals. 
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= The next improvement consists in adapting to the 
break, or stopping mechanism i, of the clock move- 
ment a wedge j, which is introduced into the tube, 
containing the break lever ii. By inserting this 
wedge 1 above the break lever ii, as indicated by 
dots in Fig. 1, the stop, or break j, wlll be kept out 
of action when the clockwork is required to be in 
motion. When the clockwork is to be stopped, the 
wedge j, isto be withdrawn, and the b 4, will 
oP the movement. 
ig. 3 is a plan view, and Fig. 4 a side view of 
another mode of holding the stop leverdown. In 
this instance the wedge is dispensed with, and the 
stop lever ii is held down by a stud at the end of 
the flat spring j!. As the lamp is mounted on three 
legs, it can be placed on a table or stand, and 
allowed to remain in any given position without 
being held by the hand. The tubular wick, or wire 
holder e, is screwed into its place, as seen at el, Fig. 
1; so that, should it become damaged, it may be 
unscrewed, and removed with facility, and another 
holder, screwed in its place. This tubular holder e 
should, by preference, be constructed of platinum, 
or some other metal which is difficult to melt, or the 
tube may be provided with a platinum nose; the 
object of this improvement being to prevent the tube 
from being fu by the heat of the burning wire. 
The vapours evolved by the combustion of the wire 
escape up the chimney k, in which an upward 
draught is produced, by means of a fan or ventila- 
tor H Fig. 2, which is worked by clockwork, as 
shown. The reflector case is pertorated with holes 
m, m, Fig. 1, for the admission of air to the com- 
bustion chamber, The air, as it is drawn in by the 
ventilator or fan J, will ascend the chimney k, and 
pass down the flue kl into a vessel n, containing an 
acid or other solution, capable of taking up and ab- 
sorbing the metallic vapours. 
next improvement consists in combining 
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sodium, potassium, or other alkaline metal with 
magnesium. This alloy will give a red, but strong, 
heat and light, and will greatly facilitate the ignition 
of the magnesium or other wire. To adapt this im- 
provement, the alloy of sodium and magnesium is 
cut up into small pieces, and protected from the at- 
mosphere, by being coated over with varnish, and 
then wrapped in tinfoil. One of these pieces is 
attached to the end of the magnesium wire by being 
squeezed on it, and when it is required to ignite the 
wire, this may be done at once by applying theretu 
a pared match. 

he patentees claim, the Renee arrangement 
and construction of apparatus described for feeding 
forward magnesium or other wire, to be burned for 
lighting purposes.“ 


THE INVENTOR OF ELECTIRO-PLATE. 


George Richards Elkington was born on the 17th 
of October, 1801, at St. Paul's-square, 5 
He was the patentee of the electro-plating and gild- 
ing processes, which he introduced commercially in 
the year 1840, and so rapid was the application of 
the principle to the manufacture of all kinds of 
articles, that from the small beginning of perhaps a 
score of persons employed by Mr. Elkington in the 
first instance, the firm which he founded now employ 
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upwards of 1,000 persons, and the trade has become 
one of the most important in his native town, where 
he may thus be said to have been the founder of an 
entirely new branch of industry, giving employment, 
directly and indirectly, throughout the United King- 
dom to probably not less than 10,000 persons. is 
me enterprise and good taste have no doubt 

gely conduced to place the products of his works 
in the high estimation in which they are universally 
held. He was an extensive exhibitor at all the 
great international exhibitions, and never failed to 
carry off a large share of the medals and rewards 
that were obtainable. Though always desirous of 
encouraging native talent in all branches of his 
trades, be was still obliged to admit that in design- 
ing and modelling this country has still much to 
learn from the French, and he has, consequently, 
always employed both French and English artistə 
in those departments. He was well known to be 
always ready to adopt any improvements in ma- 
chinery—so much so, that any new methods of 
. any of his processes of manufacture 
were generally at once offered to him by the in ven- 
tors, and his Works at Birmingham now comprise all 
the leading improvements, and are among the stan- 
dard attractions of his native town. He was also 
extensively engaged in copper smelting and coal 
mining operations in South Wales, employing 
several hundred workpeople, which businesses, as 
well as those carried on by him in Birmingham and 
London, in connexion with which he was more 
generally known, will now be continued by his 
sons. 

His kindness of manner, just dealing, and unosten- 
tatious liberality were proverbial, and his death has 
been uhiversally regretted. His death was caused 
by ysis, and took place at his residence, Pool- 
park, Denbighshire, on the 22nd of September last. 
—Journal of the Society of Arts. 


DecempBer 29, 1865.] 


APPARATUS FOR BRUSHING HAIR. 


This invention of Mr. Casimir Roques, Edinburgh, 
relates to certain improvements in the construetion 
f — used for brushing the human or other 
hair, but is more particularly applicable to 
brushing: long hair, such as that grown upon 
the of females. The apparatus consists of a 
rod or shaft upon which a pulley is rotated by the 
motion of a driving belt, the shaft or rod being fur- 
nished with handles, by which the operator holds 
the brushing apparatus against the head of the per- 
son or object to which it is applied. Upon the rod 
or shaft there is also fixed a frame of metal, at each 
end ef which a roller is fixed; upon this frame the 
brush is stretched, and is caused to travel upon the 
rollers by means of a belt passing from a pulley (con- 
nected and driven by the driving pulley) on to one of 
the rollers which carry the trash. When stretched 
the brush is in the form of an oblong, with rounded 
ends, and in travelling one of its sides is applied to 
the head of the person or to any other object being 
brushed, so that, in contradistinction to circular 
brushes hithertoused, which tangle, twist, and break 
long hairs or filaments, the present construction re- 
sults in a continuously travelling brush by which 
these difficulties are obviated, and hairs or filaments 
of avy length can be easily and efficiently brushed. 
The brush itself consists of a strip ot leather, in 
h the bristles or wires are fixed. 


° 


The engraving represents a front elevation, with 
the brush shown in section, of a brushing apparatus 
constructed in accordance with this invention. That 
marked a isa frame made of iron, or other 
suitable material. To one end of the frame, A, a 
round shaft or rod, c, is fixed in such a manner that 
it projects on buth sides of the frame, thus forming 
two te shafts, each of which receives a roller, 
E, revolving on it. At each side of these rollers is 
left a projecting edge to prevent the slipping off of 
the brush, which travels over them, as will hereafter 
be more distinctly described. Into the other end of 
the frame, A; the one end of a round shaft or rod, D, 
is screwed, or fixed in ge other convenient way, or 
may be formed in one piece with the frame. The 

end of the shaft or rod, D, has a handle, E, 
fixed to it, by which and by another handle, £’, fixed 
at and to the frame, a, the apparatus can be held by 
the oy poop while in motion. Between the handle 
E the frame A, a roller, F, made of wood, or other 
material, revolves on the round shaft or rod, D. It 
the rollers, B, for the brush-belt to travel 

motion to the same, which is 
effected by a driving pulley, d, fixed firmly to the 
roller, ¥, or formed in one piece with this roller, and 
likewise revolving on the shaft or rod, D, so that, if 
the driving pulley is set in motion, it causes the 
reller, F, to move round in the same direction. 

The brush, u, consists ofa belt of leather, the ends 
of which are joined together, thus forming a 
driving belt. On the outside of this belt hairs or 
wires are fixed into the material of which the belt 
consists, in — convenient position. The inner side 
touches the rollers, 8, working like one roller on the 
end, and on a part of the roller, F, lying in a line 

the sane named ara a. Jf, 3 saps 
pulley is setin motion by means of a gearing 

steam; or other power, it causes the roller, 
F, as mentioned, to revolve also, and this im- 
parts motion to the brush-belt, k. 


THE ENGLISH MECHANIC. 
THE ROYAL OBSERVATORY AT GREEN- 
WICH.* 


(Concluded from page 153.) 


The reflex zenith tube, made on a peculiar prin- 
ciple, was designed by the Astronomer Royal, and 
constructed under his directions, by Mr. Simms, in 
the year 1851. The following is the principle of the 
instrument :—The star to be observed (y Draconis) 
is so near to the zenith, that it may be seen with 
ease by an object-glass whose axis is immoveably 
fixed in a vertical position. When the star passes 
overhead, an image of it will be formed at the dis- 
tance from the lens equalling its focal Jength. If, 
however, a trough of quicksilver be placed below the 
lens, at half the focal distance, the image of the 
star will be formed upon the object glass itself. 
Should the mercury be placed at a distance ef more 
than half the focal length, the image will be formed 
below the object glass; if at less than the focal 
length, above it. Assuming the lens to be truly 
placed, and a star to pass over it exactly in the 
zenith, when the star crosses the vertical axis of the 
lens its image will be formed exactly at the centre of 
the object glass. Should the star net be exactly in the 
zenith, it will not pass over the true centre of the lens, 
consequently the image reflected from the mercury 
will be formed at the same distance on one side of 
the centre of the lens as it entered on the other, 
the point between the two spots being the true ver- 
tical axis of the lens, and the true zenith. The 
angle given is the basis on which the calculations of 
the zenith distance of the star are founded. To find 
the true vertical line with which to compare each 
observation, a micrometer is attached to its moveable 
cell, and the micrometer wire placed upon the image 
of the star; the object glass is then turned half way 
round, the micrometer wire is again placed upon the 
same image, and, wherever the centre of the object 
glass may be, the vertical line which gives the 
means of computing the angular zenith distance is 
exactly in the middle of the space over which it was 
necessary to shift the micrometer wire. A little con- 
sideration will show that it does not matter whether 
the object glass revolves round its own centre, or 
any other vertical line passing through it. It is 
necessary that the azimuthal movement, or the 
movement of the lens round its vertical axis, be an 
accurate rotation ronnd one vertical line, con- 
sequently the object glass must be carefully mounted. 
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The above is a section of the object glass, and 
up part of the reflex zenith tube, the tube itself, 
and the cup of mercury below being omitted. 
S is the eye-end sliding in a socket. It comprises 
the third and fourth lenses of the eye-piece, or field- 
glass and eye-glass. R is the bent arm carrying the 
eye-end of the eye-piece. I!" is the flange of the 
sliding tube. Its edge is graduated for azimuth, 
the readings proceeding to 360 deg. IIIII is the 
highest part of the sliding tube in which the rota- 
ting apparatus is inserted. I is the sliding tube. D 
is the fixed tube of the instrument. N, N, the two 
bars carrying the diagonal reflector. O, the dia- 
gonal reflector, a prism of glass. The inclined face 
and the lower or horizontal face are plane, but the 
vertical face is convex, and thus discharges the office 
of the second lens (counting from the object glass 
towards the eye) in a four-glasseye piece. The star 
y Draconis, which is to be observed with this in- 
strument, is not in the zenith, but nearly 2 min. 
north of the zenith; consequently the reflector O 
and the lens below it are placed, not over the centre 
of the object glass, but as far south as to correspond 
with 2 min. nearly. Q is a pointer attached to the 
frame of O, which comes nearly in contact with the 
frame that carries the micrometer wires, and indi- 
cates to the observer whether it is wire 15 or wire 
16 which is viewed by the eye-piece. M, arms 
firmly attached to the sliding tube I, and which 
carry the bars N. h four handles, to move the ro- 
tating apparatus; g, flange of rotating apparatus ; 
e, apparatus for relieving friction of the rotating 
frame; k, the cell of the object-glass ; gı the short 
tube of the rotating apparatus which turns within 
[101 ; / the object-glass; this was formerly the object. 
glass of the 10ft. transit; its focal length is about 
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10ft. 8in., and its aperture 5in.; s the upper, and p 
the lower micrometer bars ; m a spirit level. 

The following is an elevation of the north side of 
the instrument :— 


€ The diagram at top of next column is a horizontal 
section of the upper part of the zenith tube, sho wing 
the rotating portions, though not ın the position 
they occupy when in use. 

The last refracting telescope at Greenwich, the 
one that yet remains to be described, is the great 
equatorial, the finest instrument of the kind in 
England. The telescope is used for viewing the 
planets, comets, and other heavenly bodies, when- 
ever any interesting phenomena claim attention; it 
is, of course, the great object of attraction to visitors, 
yet it is little in request at the Observatory, where 
it is seldom used, and regarded somewhat as a mag- 
nificent philosophical tuy. No observations in- 
volving calculations are ordinarily made by ite aid, 
although in the great eclipse of the sun in 1860 it 
rendered most valuable assistance. The great object 
glass, which was made by Merz, a German, is 124 
inches in diameter, and many castings and partly 
ground lenses were rejec by him, before the 
present one was passed. A very few specks in the 
shape of minute air bubbles are visible in it. The 

t difficulty in optical glass is that it must 

e first brought in the furnace to a state of perfect 
liquidity to expel the air bubbles, and that in cooling 
the large proportion of lead it contains is liable to 
separate into layers which have more density, and 
are less transparent than the rest of the glass. The 
Americans have a much finer object glass at Boston, 
of fifteen inches diameter, and twenty-five feet focal 


length. The object glass of the Dorpat aga Y at 
Pulkova, is fifteen inches in diameter also. All the 
framework of the great equatorial telescope at 
Greenwich was made by Ransome and Sims, of 
Ipswich, and the eye-pieces, graduations, and 
circles, by Troughton and Simms, of the Strand, 
London. 

Some of the foregoing details will prove the ex- 
cessive care taken to test the accuracy of the line of 
reference, the flexure of tubes, the true position of 
the pivots, and all the parts liable to error, the con- 
currence of each and all of which has a tendency to 
introduce inaccuracies in the calculations, and errors 
in time. These points being all known and provided 
for, it remains to register the true time of the pas- 
sage of a star as it is seen through the telescope to 
cross the micrometer wires. One hand of the ob- 
server rests upon the end of the telescope near the 
eye-piece, and all he has to do is to tap with his 
finger a small button beneath his hand every time 
the star passes a micrometer wire. The true instant 
of time of each tap is recorded as follows, by means 


of galvanic chronographic apparatus. 
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with a layer of woollen cloth. A sheet of paper is 
wetted, wrapped round the cloth, and its folding 
edges fixed by pom. This has to be ruled with one 
long line, in a fine spiral passing from end to end of 
the barrel, which to the eye appears to be numerous 
parallel lines passing all round the barrel, each of 
them only about one-tenth inch apart. A pricker is 
carried very slowly along the top of the barrel, and 
pricks a dot every second on the long spiral line on 
the barrel. It only makes fifty-nine pricks to the 
minute, leaving a blavk at the sixtieth, which serves 
as a mark to distinguish each minute. Here then is 
a barrel, covered with a long epiral line, and a pricker 
marking the time on that line with chronometrical 
accuracy. But there is a second pricker, which 


only makes a mark when the observer of the pas- 


sage of the star taps the button by the side of the 
eye-piece of the telescope, and these marks are 
pricked in the white space between the two lines, 
80 are at once distinguishable 
from the marks of the seconds 
pricker, which always fall 
upon the lines. The accom- 
panying cut shows the man- 
ner in which the barrel is 
ruled, and seconds dots mai ked 
on the spiral round at regular 
intervals, the sidereal time of 
each second thus marked being 
known. When, however, a 
star passes the field of the tele- 
scope, the dots from the second 
| pricker fall at different inter- 
| vals between the ruled lines (vide 
| 
i 
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cut), so, by comparison with 

the regular rows of seconds 

dots, the time of the passage 

of a star is recorded to the 

idl fraction of a second, and thus 

| Greenwich time is obtained. 

This is afterwards transmitted 

to Mr. Varley’s chronograph 

111 in the International Telegraph 

Company’s Offices near the 

Bank, and the chronograph sends it automatically to 

all parts of the United Kingdom, and in addition 

fires time guns in some of the northern towns. It 

sends Greenwich time direct every day to all the 

principal towns in Scotland, Ireland, Wales, and to 
a few on the Continent. 

The prickers are moved by electricity. The cir- 
cuit is completed through the electro- magnet of one 
of them by means of a toothed wheel on the transit 
clock, each tooth recording a second. The circuit 
through the cther is completed by the observer 
every time he taps the button near the eye-piece. 

The accompanving cut shows the arrangement of 
the prickers side by side, as they pass over the barrel, 
one of them being elevated and the other depressed. 
When the lines are to be ruled, a pen filled with ink 


o— O——_——— $ 
—e— ee . . — 


— t 


and water is substituted for the seconds pricker 
The electrical circuit is broken, and the barrel di- 
rectly connected with the heavy clock weight, which 
mak es it spin round with great velocity, and a fine 
spiral line is marked on the paper. A feeble battery 
is used to do the regular work, having just sufficient 
Power to bring down both the prickers, when they 
chance to fall at the same instant of time. 

This refined piece of mechanism might naturally 
be supposed to complete the apparatus necessary to 
ohserve the passage of a star with accuracy, yet auch 
is not the case In using all delicate instruments the 
operator himself becomes a part of the mechanism. 
A locemotive may be perfect in all its parts, yet its 
speed depends upon the will of the driver. The 
telegraph companies are obliged to consider the clerks 
as an essential part of the instruments, a part also 
commercially a ecting the interests of the share- 
holders, and the speed of transmission of messages 
through a given wire. This, for instance, would be 
felt by the shareholders in a successful Atlantic 
Telegraph, did the clerks send but one word, value 
20s., through the cable in the same time they should 
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send two. It is the same at Greenwich, for unat- 
tainable perfection is required in the living part of 
the transit instrument. 

A month or two ago we called attention in the 
Engineer to the curious fact that no two observers 
looking through a transit telescope see the same star 
pass the micrometer wires at exactly the same period 
of time. The French Astronomer Royal, in fact, 
nas been recently making experiments to determine 
his own ‘‘ personal error.” It is just the same at 
Greenwich Observatory. The astronomers there 
rarely see the same star alike, ene always sees it 
pass a fraction of a second before or after another, 
but this difference is nearly invariable. For instance, 
B, will always see it pass a little before A, and never 
alittle after, except perhaps in case of illness, or 
other extreme disturbing cause. The more curious 
fact is, that there is no possibility of determining 
who is right or who is wrong, but the constant 

uantity of the variation, admits of a standard being 
chosen and considered ae the right one, which it is 
for all practical purposes. 

After a very long series of experiments the Astro- 
nomer Royal determined to accept Mr. Dunkin as the 
standard observer at Greenwich, and the following 
table shows the variation from the standard, or Mr. 
Dunkin, as deduced from those experiments. In the 
table (—) means before, and (T) means ‘‘after.” 

Mr. Dunkin — 0°.0 seconds 
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tinning, and placed in contact whilet the solder is 
quite fuid, a little additional being added. The 
two parts, whero practicable, are then rubbed toge- 
ther to spread the solder evenly through the joint 
and cooled under slight pressure. Many workmen, 
as mathematical instrument makers, are very suc- 
cessful with the blow-pipe in soldering : practice 
here gives the necessary observation and facility. 
Gasfitters are very expert in joining tin and lead 
pipes with the blowpipes ; they cut off the ends of 
the pipes with a saw and file the surfaces to meet in 
butt joints, in mitres, or in T-form joints as required. 
In confined places heat is applied by them from one 
side with the blow- pipe and rushes, a rich tin solder 
being employed with an oil-and-resin flux. Mr. 
Holtzapffel says— An ingenious workman assured 
me that he had employed this mode for lead pipes 
measuring externally 1} inch in diameter and si- 
tuated in angles by placing pieces of slate against the 
floor and perpendicular partition to defend them 
from the flame, the action of which was assisted by 
two pieces of charcoal inserted in the corners. 

also, that as a trial of skilj, he had made fifteen joints 
in i inch tin pipe, five of each kind—plain, mitre, 
and T-form—Jincluding the preparations, in twenty- 
five minutes!" The pewterers employ what may 
be termed the hot-air blast, as shown in Fig. 6 in our 
last issue: the names for this apparatus are pecu- 
liar—a, in that figure (which see) being called a 


„ Stone D — 8 „ — 014 „, “ hod,” and Uthe “ gentleman.” The first is a com- 
” 8 3 2 < T E 9405 ” mon cast-iron pot with a close cover containing live 
” Lynn D— = +02 ” charcoal ; two nozzles lead one into the other from 
„ Carpenter D—JC=+007 „ it to allow the passage of a stream of air through 
„ Dolmen D — MD - it „ the pipe c, from bellows worked by the foot. The 
„ Roberts D—B = 000 „, ware to be operated on is placed on the gentle- 
n Chappel D — 1 C = — 925 ” ma a revolving e capable of adjustment 
27 , a 5 7 to any height by means of a side screw. The o 

It will be noticed, however, that out of all these iator di cine sip of solder in a little pot of bil, 


observers, two, Messrs. Dunkin and Roberts, chance 
to read the passage of a star alike. The figures 
applied for the correction of the observations of each 
reader are styled in England his personal equation, 
and in France his personal error.” 

Beyond the regular work of the Observatory, and 
the new calculations as to the distance of the sun, 
from the earth, little has taken place there recentl 
of unusual public interest. Biela’s comet is expected, 
but has not yet been scen, and Faye's comet is fast 
disappearing, yet during its present visit has not 
been ence sighted at Greenwich, from the unfavour- 
able state of the weather. Both these comets are 
very small and faint, and little can be made of them 
without a powerful glass. The sun was hitherto sup- 
posed to be 95,000,000tof miles from the earth, but 
recent experiments at Greenwich, as communicated 
by Mr. Stone to the Astronomical Society, have 
proved the distance to be about 91, 400, 000. This 
was ascertained by careful observations of the planet 
Mars. The diatance from the earth to Mars was not 
known, or from Mars to the sun, but the proportionate 
distance between the three bodies had been previously 
accurately ascertained. Mars gives the largest angle 
of any easily observable planet, and it was necessary 
to make the observations at a time when it was very 
near to the earth. 

For many nights, when the weather was favour- 
able, simultaneous observations of Mars were made 
at Greenwich, Pulkova in Russia, the Cape of Good 
Hope, and Williamstown in Australia. Mr. Stone 
put together the observations taken at Greenwich 
and the Cape of Good Hope, and Greenwich and 
Williaastown. Dr. Winnecke united those taken at 
Pulkova and those taken at the Cape. All the re- 
sults taken at these different parts of the earth agreed 
very closely, and thesun has just been pronounced 
3,600,000 miles nearer the earth than taught in the 
schoolbooks and primers of our younger days. 


and applies the solder to the joint with one hand 
whilst with the other he revolves the work. The 
5 bear nearly the proportion of the alloys 

os. 8 to 12 (see tables): for the less fusible con- 
taining most tin, the eolder No. 8, or 2 tin 1 lead 
is used ; for the more fusible, containing moat lead, 
the bismuth solders, 2 tin 1 lead 1 bismuth,’ and 
others of varying fusibility are employed. By the 
table alloys can be exactly proportioned. The pew- 
terer's flux is Gallipoli oil; it is a second-rate olive 
oil, thick and green. 

In coating copper aud brass vessels, they are first 
pickled with sulphuric acid—1 acid 3 water ; they 
are then scrubbed with sand and water, washed 
clean and dried; they are next taken to the fire and 
heated, a bit of tin thrown in together with pow- 
dered sal ammoniac, a wiper of tow being used to 
sweep the. tin over the heated surface, to which, if 
clean and sufficient flux dropped in, it really ad- 
heres. What of the tin is in surplusage— fora little 
goes a very long way—is wiped out into the ladle. 

f any ‘‘ stubborn” parts are met with, where the 
tin won't take,“ it is usual to take a piece of sal 
ammoniac fastened in a tengs and rub in the tin 
well and perseveringly. Iron presents more diffi- 
culty ; the affinity of tin being less strong for it than 
for copper. The treatment, however, is the same. 
Old pota are well scraped with a sharp tool to get a 
fresh surface, and the pet heated to drive off any 
grease that will not yield to muriatic acid. Often 
the acid has to be boiled in the pot before the grease 
can be ‘‘ spirited away.” We have seen a small 
globuleeof mercury go an extraordinary long way 
in tinning a pot and bringing it out with a lustre 
equal to silver. By the way this is a capital plani n 
tinning jelly moulds of intricate pattern, the mouth 
being kept from over the work as much as possible 
whilst this volatile flux“ is being used. But the 
mercury should not be encouraged. It were better 
te purchase a new pot instead, there may be a posi- 
tive gain in so doing. 

In soldering *‘ over edge” when the tin is brought 
down an inch or two over the outside, just paint up 
to the line from the bottom with whiting, that part 
yore „take“ and the line assists the op-rator in his 
job. 

Burning together differs from ordinary soldering, 
in so far as the metal used is the same as that of 
the pieces to be joined, and in general no fluxes 
are used. The method is an important one, as when 
cleanly done the works are very strong. Pewter is 
sometimes burned together at the external angles of 
works, so that no difference of colour may occur : 
the one edge is allowed to etand a little above the 
other, a strip of the same pewter is laid in the angle, 
and the whole melted together with a large copper 
bolt heated almost to redness, the surplus metal is 
filed off, leaving a good angle without any visible 


joint. 
Brass is likewise burned together ; for instance, 
the rims of large mural circles for observatories are 


SOLDERING. 


(Concluded from page 153.) 

The copper tool, it should be understood, is appli- 
cable only to metals, as it requires such a degree 
of heat as will allow it to raise the temperature of 
the work to be soldered to the melting point of the 
solder; and the excess of heat thus required for 
stout metals is apt either to burn off the coating of 
solder, or to cause it to be absorbed into a superficial 
alloy. Thicker pieces of metal, which cannot be 
conveniently managed with the copper bolt, are first 
prepared by filing or turning, and each piece is then 
tinned by dipping, say for small pieces, into a ladle 
containing melted solder covered with powdered 
sal ammoniac. he flux meets the work before it is 
subjected to the heat, and the tinning is readily 
done. Larger pieces are dusted with eal ammoniac 
over the fire and the tin rubbed on to the surface— 
readily adhering if that surface be clean. The parts 
to be joined are then made a trifle hotter than for 
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sometimes cast in half-a-dozen segments and attached 
by burning. The ends of the nts are filed 
clean, two pieces are fixed verficah fo a sand mould 
in their relative positions, a shallow space is left 
around the joint, andthe entire charge of a crucible 
is poured on the joint to beat it to the melting point. 
The metal overflows the hole and runs into a pre- 
pared sand-pit ; but the last quantity of metal that 
remains solidifies with the ends of the segments and 
forms a perfect joint. 

This week we have to notice the airo-hydrogen 
blow-pipe invented by the Count de Richemont. It 
is ma great measure converting the oxy-hydrogen 
blow-pipe invented by Dr. Hare to the service of 
the N and it is done with simplicity and 
safety. The elastic tube h supplies the hydrogen 
from the generator, and the pipe a eupplies atmos- 
pherie air from a small pair of double bellows b, 
worked by the foot of the operator and compressed 
by the constantly applied weight to ; the two pipes 
meet at the arch and proeeed through the third pipe 
e tothe small jet 7, from whence proceeds the flume. 

the connections are hy elastic tubes which allow 
perfect freedom of motion. In soldering by the 
autogenous procees the works are prepared as usual, 
the hydrogen is ignited and the size of the flame pro- 
portioned by the stop: cock h; the air is then ad- 
mitted through a until the flame assumes a point, 
when the work is joined after the method ef blow- 
pipe soldering, except that no flux is used and a 
strip of lead is used instead of solder. The best 
application of this method is to plumbers’ work. The 
lead consumed in making the joints is nothing near 
that of the urdinary solder, which is more expensive, 
owing to the tin it contains. 


Lead is used in uniting sinc to zinc, and is aleo 
used in soldering the brass nozzles and cocke to the 
vessels of lead and of copper coated with lead used 
as generators Another practical application of the 

flame is, for keeping the copper soldering tool 
Fig 2 at one temperature, which is done by leading 
the mixed gases through a tube in the handle, s0 
that the flame plays on the back of the bit. This 
seems adapted to tinplateand zinc work, and as the 
common street gas may be used, the gas generator to 
be described may be dispensed with. The generator, 
Fig. 1, somewhat resembles Pepys’ gasometer. 
When first charged the stopper 1 is unscrewed and 
the lower chamber nearly filled with curling shreds 
of sheet zinc, when the stopper is rep . The 
cover is now removed, and a plug with a long wire 
is inserted from the top into the hole near 3, the 
upper chamber is next filled with dilute sulphuric 
acid (1 acid 6 water) until it iə just eeen through the 
central hole to rise above the plate immediately 
beneath it. is measures the quantity of liquid 
required to charge the vessel without risk of overflow. 
The plug is now withdrawn from 3, and the cocks 
4 and i being opened, the air eecapes from the lower 
vessel by the pressure of the column of water which 
enters beneath the perforated bottom 5, upon which 
the zinc reste. The cocke 4 and A are now closed, 
and by the decomposition of the water hydrogen is 
generated, which occupies the upper part of the lower 
chamber and drives the dilute acid upwards through 
aperture 2, so as to place things as in the engraving, 
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which represents the generator about two-thirds 
filled with gas. The gas issues through the pipe 
h, when both cocks are opened, but it has to proceed 
through a safety box 6, in which the syphon tube 
dips two or three inches into a little plain water 
introduced at the lateral pressure 7; by this precau- 
tion the contents of the gasometer cannot be ignited, 
as, should the flame return through the pipe 7, it 
would be intercepted by the water in the safety box. 
The liquid becomes converted into sulphate of zinc 
after two or three days’ use, and is withdrawn at 8; 
the vessel is then re- filled with dilute acid, but the 
zinc laste a long time. We shall conclude this 
section in our next. 
(To be continued.) 


JORDAN’S PATENT FOR COMPOSITE 
IRON AND WOOD SIPS. 

JohDax v. Moore.—During the past week the 
above case of infringement of this patent was tried 
in the Court of Common Pleas, before Mr. Justice 
Byles and a epecial jary (of nine by consent). The 
invention in question is one of very great import- 
ance, and consists in making a complete skeleton or 
frame of the ship in iron, to which the external and 
internal Plankin (the latter technically called the 
ceiling) can be effectually secured, in order to 
complete the perfect ship or vessel. The details of 
Mr. Jordan’s invention, as presented in his draw- 
ings and specification, are that he uses a keel and 


keelson of iron (though there may be a partial sub- 
stitutien of wood for the iron), from which the iron 
ribe rise; the keelson also rising at the stem and 
stern, so as to form what may be termed an inverted 

(inside the vessel), for 


the purpose of 


strengthening the structure. The ribs are connected 
together by means of iren bands or stringers paes- 
ing di in the longitudinal direction from stem 
to stern, the ribs having also diagonal ties of iron, 
and iron ties which pass from side to side of the 
vessel, to secure the same transversely. It was 
admitted by all parties that a ship constructed as 
described would be a strong, seaworthy vessel; but 
contended by the defendant that the plaintiff's 
patent (a prolongation), was not valid and effectual 
in law, because he bad in his specification claimed 
too much, or what was not new. He had stated in 
that document that bis claim was in effect for a com- 
plete skeleton or frame of iron (i. e., a complete 
skeleton or frame, whether its constituent detaile be 
the same as those before enumerated or otherwise), 
and was not limited to the particular detaile he had 
described with reference to the drawings accompany- 
ing bis specification ; further, that he had made a 
dietinct and separate claim for the mode of securing 
the butt- joints of several in the structure, 
which butt-joints consisted simply in placing over 
the line of junction, on the inner side, a piece of 
metal, with a waterproof packing piece secured to 
each of the two parts, joined together, and that this 
was a notoriously well-known method of securing 
butt-joints, as practised by carpenters, shipbuilders. 
and other mechanics. In support of the defendant's 
objections hea su put in evidence several specifica- 
tions of old te (anterior tothe year 1849, the 
date of the plaintiff's original patent), amongst 
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others, one by Mr. Watts, in the year 1814, in which 
the ribs were connected together and to the keel by 
what, although not the samo in form, was in effect 
identical with the plaintiff's stringers ; also a patent 
of Mr. Ditchburn's, dated 1841, in which trus- 
plates, so-called, were ado „ but which were eub- 
stantially the same as the plaintiff's diagonal tie 
system.—After oecupyin e Court nearly three 
days, the case was decided in favour of the plaintiff. 
— ho verdict being for 40s. damages. 


IMPROVEMENTS IN ARMOUR PLATES 
TO VESSELS. 


This, the invention of Mr. Edward Saunders, of 
Bridge-street, Westminster, relates to the use of 
screw and other bolts, spikes, and rivets of novel 
construction for general fastening purposes, and 
amongst others the fastening or securing of iron and 
armour plates to marine and other batteries, ships of 
war, and other vessels, in lieu of the solid metal 
bolts, spikes, and rivets hitherto used. When solid 
bolts are used in affixing plates of iron to the above 
structures, they are liable to be either driven through 
or shat:ered or broken by the impact of- heavy pro- 
jectiles ; this liability increases as the size con- 
sequent rigidity of the solid bolts is augmented, as 
in the case of thick and heavy plates, in fastening 
which it becomes necessary to the eize of 
the bolts, in order that they may support as well as 
fasten the same to the under work. To remedy the 
above defect in these fastenings is the object of this 


invention, which is accomplished by making the 
body, shank, or centre part of the bolt, spike, or 
rivet of a number of wires, rods, or twisted, 
or so placed together that in transverse section they 


shall possess the required tensile strength, and at 

the same time a considerable degree of elasticity, 

and to make tbe heads and ends or points solid, by 

5 and welding, hammering, or compressing 
e same. 


neun YO FMIVIS SHIOVAVS 
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The figures illustrate several forms of the 
improved bolts, spikes, and rivets, in making 
which a good piece of wire rope is employed, the 
same being cut to the required length, and the heads 
and points or ends are forged solid. Instead of 
welding or forging the wiree to form the head of the 
bolt, they may, in some cases, be spread eut, and 
wedges driven in to spread them from the outside, 
so as to cause the whole masa to conform to the 
tapering hole in the plete, and then to cover it, if 
5 by any suitable kind of metallic or other 
packing. 

The patentee claims, the method of constructing 
a screw bolt, blunt bolt, spike, or rivet of wire or 
rods of any shape, in such menner that with a solid 
end, with or without thread. and selid or proper 
head, the shank or intermediate portion eball retain 
a certain degree of elasticity not possessed by any 
ordinary solid rivet, spike, screw, or bolt.” 


As an inetance of the value of labour it has been 
shown by Mr. Babbage that the peudulum spring of 
a watch, which governs the vibrations of the balance, 
costs at the retail price twopence, and weighs the 15th 
of a grain; while the retail price of a pound of the best 
iron is only twopence. Out of that weight of iron 
fifty thousand such springs are made. 
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REVIEWS. 

Tables for Workmen's Wages. By He Laxton, C. E. 
a the Author’s, 34, Arundel-street, Strand, 
We have been favoured with the two editions of 

this handy little work,—the ‘‘red book” for em- 
ployers, and the handy folding pocket companion for 
the workman. The tables of which the book consists 
contain over 7,000 calculations, carefully corrected 
and simply arranged. Table No. 1 shows at any 
price per day the amount of wages per week, month, 
year, &c.; No. 2, shows at any price per year the 
amount of wages or rent per quarter, month, day, 
&. Table 3, shows at any price per hour the amount 
of wages for any number of hours; and No 4 gives at 
any price per day the amount of wages for any 
number of days, quarters, or hours. The whole 
affair is simply a very clear, well printed, and easily 
understandable ready-reckoner, which may well be 
recommended to both master and men. 


A Treatise on Smoky Chimneys, their Cure and Pre- 
vention. By F. Edwards, jun. Third Edition, 
London: Hardwicke, 192, Piccadilly. 

The days of smoky chimneys are not by any means 
gone by, theugh they ought to be; nor will they, so 
long as speculative builders ran up cardboard houses 
and people are found to inhabit and suffer in them. 
Mr. Edwards’ treatise is exhaustive and clever; it 
deals with the whole subject of our domestic fire- 
places in a concise and understandable way, and if it 
were generally read could not fail to bring about 
some amendment in our present evil and wasteful 
course. It should be in the hands of all who ean in 
any way influence the construction of fireplaces and 
chimneys. Our author instances fifteen causes for the 
non- efficiency of our chimneys, which we append, 
together with the approved remedies. 


Frest Drvision. 

Chimneys that smoke in consequence of a descend- 
ing current existing, or being produced in the chim- 
ney, irrespective of wird. 

Cause 1.—From a fire-place being too open. Re- 
medy: To contract the size of the fire-place, or use 
a contracted grate. . 

Cause 2.— From the doors and windows of a room 
being fitted too closely. Remedy: To supply air by 
means of doors and windows, or to give a special 
supply near to the fire. 

ause 3.— From fires being lighted in two or three 
adjoining rooms, which are inadequately supplied 
with the air required by the grates in use. Remedy: 
To contract the opening into the chimney. To give 
an additional supply of air. To use grates that will 
not allow much air to ascend the chimneys. 

Cause 4.— From a chimney being very short. Re- 
medy: To use a contracted grate with a blower. To 
reduce the height of the fire- place and the size of the 
chimney. To lengthen the chimney. To reduce the 
opening into the chimney at bottom and at top. 

Cause 5.—Froma chimney being situated in an ex- 
ternal wall, and not being sufficiently protected 
against the action of the externalair. Remedy: 
To improve the construction of the chimney. To 
use a very contracted grate. To reduce the opening 
into the chimney at bottom and at top. 

Cause 6.—From a chimney being exposed on two 
or three sides to the action of air; the exposed brick- 
work not being sufficiently thick. Remedy: To im- 
prove the construction of the chimney. 

Cause 7.— From alow chimney being in connection 
with a room adjoining a house or building in which 
the air becomes raretied. Remedy: To supply the 
house and room liberally with air. To fit tightly 
the door of communication. or use a double door. To 
use a contracted grate. To heighten the chimney. 
To reduce the size of the chimney. 

Cause 8.—From a down current in a fire-place 
bringing smoke from an adjoining chimney. Remedy: 
To supply the room properly with air. To use a 
carefully fitted regulator to the chimney. 

SkOOND Division. 
Chimneys that smoke in consequence of a descent 
of wind. 
Cause 9.—From the top of a chimney being situated 


below a pitched roof. Remedy: To heighten the 
chimney its top may be above the source of ob- 
struction. 


Cause 10.— From the top of a chimney being situ- 
ated near to a tower, or similar source of obstruction 
to the wind. Remedy: To heighten the chimney. 
To use a simple protection, as fiz. 12. 

Cause 11.—From a short chimney being enclosed 
on three or four sides by high contiguous buildings. 
Remety: To heighcen the chimney. To put a simple 
protection at top. To use the most contracted grata, 
and supply air below in moderate abundance. To 
reduce the size of the chimney or the extremities. 

Cause 12,—-From rooms with short chimneys being 


situated between the main body of a building and a 
contiguous eminence. Remedy: To build the chim- 
neys to the extreme height of the main building. To 
use the, remedies indicated for Cause 4. To usea 
simple protection, as fig 12 

Cause 13.— From chimneys of one house being 
lower than those of one adjoining. Remedy: To 
heighten the chimneys. To put a protecting roof 
as fig. 13 or 22. 

Tuinp Division. 
Chimneys that smoke in consequence of their being 
too small. 

Cause 14.— From a chimney being too small for the 
flre-grate used. Remedy: To use a grate that will 
allow a minimum quantity of air to ascend the chim- 
ney. To re-construct the chimney. To use a stove. 

Cause 15.—F rom two fire-places being used to one 
chimney. Renedy: To use well-contracted grates, 
with carefully fitted regulators. To supply rooms 
sufficiently with air. 

Most heartily do we recommend the work tothose 
of our readers who feel interested in fireside comfort. 

The appended lithographic plates are good, and 
well supplement the simply written introductory and 
explanatory matter. 


TESTING NITRATE OF SILVER. 
BY PROF. TOWLE. ® 

The profit on nitrate of silver is not great, because 
the original substance from which it is manufactured 
—the e of the salt—ie, in and of itself, a dear 
article. The same may be said of the terchloride of 
gold. On some articles apothecaries and druggists 
can put on a profit of two or three hundred per cent. 
without exciting a murmur against their exorbitant 
carpas, because these articles consist of cheap ma- 
terials to begin with, and may in appearance be sold 
cheap even when burdened with the immense per 
centage. Thus you may buy, and probably have 
bought, an ounce of sulphuric acid, for which with 
the vial probably you paid a quarter of a dollar; this 
price does not appear particularly out of the way, and 
yet the profit is immense! We do not know the 
exact quotation of the price of sulphuric acid at the 
present moment; the last we bought cost us in the 
carboy, if we recollect right, about two cents a 

und, or one eighth of a cent per ounce—the vial 
is worth two centsa—hence the profit will be alittle 
more than a thousand percent. A handsome profit! 

It is impossible to exact the same grade of profits 
on the two salts just mentioned, as the reader can 
easily conceive But because this is impossible, and 
the craving after unjust profits uncomfortably pre- 
vails amongst our very religious and moral people, 
this craving must be satisfied either by hook or by 
crook. They take the former experiment—they use 
the hook—and hook on to the real nitrate of silver 
and the real terchloride of gold some uncostly substi- 
tute, as an alkaline, &c., nitrate or carbonate, where- 
by the prices of the to expensive salts may remain the 
same, whilst the profits gradually increase, as the 
consciences of the manufacturer gradually expand, 
like the inflated maw of a turkey. 

It becomes our duty therefore, to instruct our 
readers how toltest for the impurities in the adul- 
terated articles. 

Crystalline Form of Nitrate of Silver. 

It is by far the best to buy nitrate of silver in 
crystals, and not as lunar caustic or as an amorphous 
powder. The form of the crystal, when pure, is 
tubular; sothat if octohedral or prismatic crystals are 
descried amidst these flat tubules, you may feel as- 
sured there] has been an adulteration. If, on the 
contrary, the crystals are uniformly of a tubular 
shape, it is almost equally certain the nitrate of silver 
is pure. 

here there is any doubt, proceed as now directed. 
Testing for Impurities by Chemical Reagents. 

Weigh out ten grains of the crystals, and dissolve 
them in distilled water; now add pure hydrochloric 
acid to the solution, drop by drop as long as there is 
a precipitate of the white chleride. Perform this ex- 
periment in the dark room. 

Let the precipitate settle; and then add another 
drop of the hydrochloric acid in order to see whether 
all the chloride has been precipitated. If this be 
the case, separate the chloride by filtration, and wash 
the precipitate in several drachms of pure water, 
which is mixed with the first filtrate: that is, keep 
the liquids together. 

The chloride may be that of lead or silver, it might 
also be that of mercury under certain circumstances, 
but it is not to be expected here. 


Supposing that lead is present with the silver, we 


must now separate the chloride of the former from 


that of the latter metal by means of ammonia, which 
will dissolve the chloride of silver, and leave the 
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chloride of lead. If all the chloride is dissolved, we 
conclude that a salt of lead was not present in the 
nitrate of silver: and the contrary, if a portion was 
undissolved. 

In the liquid, other metals, besides those of thə 
alkali might be present; but it is not very probable. 
In order to be sure of this fact, the solution is first 
boiled for some time and then a current of hydrosul- 
phuric acid is passed through the solution, when cool. 
for a short time; the solution is again boiled and set 
aside to cool, &c., for an hour or more. Ora few 
drops of sulphide of ammonia may be added to the 
solution instead of passing a current of hydrosul- 
phuric acid through it; the solution is then boiled as 
before, until all smell of ammonia and hydrosulphuric 
acid has disappeared. 

If there is merely a trace of a black precipitate, it. 
is evident that several salts (nitrates that might be 
there) are absent. A copious black precipitate would 
indicate adulteration with either one or several me- 
tallic salts, not one of which, however, is likely to be 
thesalt with which the adulteration might be success- 
fully made. 

Filter the solution and then evaporate it to dry- 
ness, 

A white sediment (having previously removed all 
excess of hydrochloric acid by boiling) will indicate 
the presence of the nitrateof one or more of the alka- 
lies or alkaline earths. 

It would probably be the safer plan to evaperate 
the original solution at once to dryness, and then, if 
there is a sediment, to conclude at once that there is 
adulteration with tho nitrates of ene or more of the 
metals. The sediment is then dissolved and pro- 
ceeded with, as above marked out, with hydrosul- 
phuric acid, &c. 

By proceeding in this way there is no risk of form- 
ing the chloride of ammonium, in case the sulphide 
of ammonium had been the re-agent used. 

As the object of the operator is simply to ascertain 
whether the nitrate is pure or adulterated, it is not 
necessary to point out by what means the analysis 
may be completed so as to indicate the precise metal 


in the adulteration where it exists. Such an analysis 


would be long and without any special aim for the 
practical photographer. 


PATENT LISI. 
(From the Commissioners of Patents’ Journal.) 


LIST OF SPEOIFICATIONS, &0. PUBLISHED DURING THE 


WERK ENDING 16TH DECEMBER, 1865. 
122. Capillary hydrometer. R. A. Broomau— d. 


203. Sewing machines. A. C. F. Derocquigny and D. Gence— I.. 

212. Threa for weaving aud other purposes, R. A. Brouman— 4d. 

243. Steam boilersand furnaces, J. Pwibill—-la, lod, 

244. Treating and applying tar vils, J. H. Juhnson— ud. 

345. Applying tar oils in inanutacturing peut, A. H. Brandon— 4d. 
246. Obtaining augar froiu starch, G. Hasltine—dl. 

247: Breech-loadiug fre-arms, B. frulock, R. Tralock, aud W. Tralo-k 


243. Cotton gins, B. Dobson and W. Slater— d. 
249. Filtering apparatus, W. Bury—ls. 6d. 
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. Roctifyiug alcohol. W. E. Nowton 10d. 

251. Washing wool aud other fibrous matorials, J. Petrie, jun.— dd: 

252. Mortar and other mills, J. Raines— ld. 

253. Breech-loading fre-arms aul cartridges, W. Clark — 18. 10d. 

251. Cartridge boxes, E. Biakeslee Is. 

Drying wool and other brous substances, E. T. Hughes—10d. 

Lantern for burning hydro-carbon oils, A. 8. Macrse —4d. 

Screw tapi W. Fuoster—si ; 

Shapiog fat and bonnet blocks, W. H. Higgins—td. 

Protecting metals froin oxidation, J. Mc lnnes— id. 

team engines, G. Davies— Id. 

Extracting oil from waste fibrous substances, W. Teall and A. 
Naylor—4L 

Relieving the wire ropes of lifting apparatus from strain, J.. 
Gibson—10d. 

Benzoi: acid, F. A. Laureut aud J. Casthelaz— d. 

264. Chimney pots, G. Carter—8d. 

. Breech-loading guns, &c., C. H. Russell and J. Needham — d. 

. Lamp shades, R. A. Broom mn 1. 

267. Fire and other alarums, M. Cartwright—d. 

268, Clothes fastener, J. W. Giill—dd. 

239. Railway rail enclosing a telegraph wire, R. A. Brooman— ul. 

270. Tanning hides and skins, W. H. Cox — d. 

27 l. Traction engine, M. Henry—8d. 

272. Producing intermitteut rotary motion, T. Hall and S. Bonser— 


1s. 4d. 

273. Applying hydro-electricity to steam generators, J. Fletcher and 
D, Hamor—sd. 

974. Lubricating apparatus, E. P. Colquhoun ev d J. P. Ferris— 6d. 

275. Railways, K. P. Colquhoun nud J. P. Ferri s—Sd, 

976. Firing pottery ware, J. Meakin—6d. 

277. Breaking aud scutching flix. &c., J. Gray—4d. 

278. Hot-preasing fabrics, A. Freeman—AL 

279. Horse hoes aud sood drills, J. dainty—1l0d, 

280. Portable chair, W. E. Oedge - Ad. 

281. Washing and drying woul, J. McNaught and W. M:Naught— 
ls. 41. 
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%% Specitications will be forwardsd from the Commisioners of 
Patents’ Office, Southampton-buildiugs, Chincery-lane, by post on re- 
ceipt of the amount of price and patage. Sums excuoding 3s. mast 
be remitted by Post-oftice Onler, malo payable at the Pest-oR :e. 5. 
High Holborn, or Mr. Bennet Woodcroft, her Majesty’s Patent Office. 
We cannot undertake to forward Spectticatious, or Books advertised 
from the office of Tur Enutisa Mucuanic, 


Tae Imperial Society of Acclimatisation at Paris. 
which hae just commenced its session of 1805-65, 
received during the past year twenty-five lots of 
seeds, of 118 different kinds, from America, India, 
China, and other parts of the world. The seeds. 
have been divided into 810 parcels and dist:ibuted 
to 106 societies or individuals who had applied fur 
them. 


DrcsuRER 29, 1865.] 
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JOINERS’ HALL BUILDINGS, 79 UPPER THAMES STREET, EC, 


LITHOGRAPHER., AND DESIGNER, 


UPFIELD GREEN, 


PRINTER, ARTIST, 
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PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. 


e = 


Bstumates Forwarded fos 
All Kinds of Turret 


TUCK’S PATENT STEAM PACKING. 
FOR STEAM-ENGINES, PUMPS, &c. 


ADVANTAGES.—A more perfect va- 
cuum is obtained, Friction reduced, 
$ pa auu in oil ‘and tallow, and the 

g is gradually and completely 
wern away without becoming hard 


Taos OsviaTINe THB NBCKSSITY 
or Drawino Tae OuD| Pacsine, 


J. H. TUCK and CO» 


_ $5, CANNON STREET, E.C. 
WORKS, LAMBETH. 
J. H. TUCK AWD CO. 


te call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’s PATRNT PACKING, aa also 
“pon their other Rubber Manufac- 
— guaranteed quality, 
CY Sheet Indie ruh, ber. 

¥ Hose. Tubing, Banding, Buffers, &c., 

: e &c. 


H. TUCK and CO., 
“TRADE MARE. 


CANNON STREET, EG. 
WORKS, LAMBETH, 
T. E TAYLOR. 
MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 


AND GENERAL MAOHINIST, 


110, FETTER-LANE, FLBET-STREET, LONDON, R.C. 
Patterns made to drawing. 


NATIONAL BOILER INSURANCE 
COMPANY (LIMITED), 


27, LEADENHALL-STREET, LONDON. 
JOHN SMITH & Co, 
ENGINEERS AND BUILER MAKERS, 


Bole London Agents. 
All Boilers supplied by this firm Insured the r 
Twelve Months Free of Charge. 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 


191, OLD KENT ROAD. 
SMALL SCBEW CUTTING, TURNING, AND PLANING. 


JOSEPH STANLEY, 

(Late Foreman at David Hart' e,) 

ENGINEER AND BUILDERS’ PATTERN 
MAKER. 

FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged from instruction according to 
requirement. 


JAMES LEWIS, 


(Late Lewis & Son), 

ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 
41, GREAT QUBEN-STREET, LINCOLN’S INN-FIELD3 
(Late of 8, Wych-street, Strand.) 


Machinery made to 3 or Patterns, and Worked 
le. 


33, 


J. H. Mc MORRAN. 
ENGINEER AND MODELLER; 
14, SALISBURY COURT, FLEET STREET. 

Castings supplied. . 


HART'S. 
ILLUSTRATED CATALOGUE 
OF 


CHBMICAL, ELECTRICAL, aul other PHILOSOPHICAL 
APPARATUS. 


Free by Post. 
W. D. HART, 


8, NORTH COLLEGE STREET. 
EDINBURGH. 


STONY KNOLLS HIGH SCHOOL, 
HIGHER BROUGHTON, MANCHESTER. 
Established 1832, by Dr. Beard. 


Some hundreds of geatlemen now engaged in 
commerce, and the Professions have been educated at this 
Schoo}. Terins, Ac. on application. Next quarter commences January 
37th, 1808.— Rev. T. A. Livesay, Principal. 


MONEY ADVANCED in sums of any amount 


for long or poale or m one or mae sureties required, except 


the security of a de 5 given. Life assurauce is 
i tionaL—NATIONA GUARDIA ASYURANCE COMPANY 


OTA BE ONES a baer fea BOURNE, Res. Sec’ 


OTICE.—Removing toNo. 122, from 132, LONG 

R, LONDON, W.C.—O, SUFFELL, Manufacturer o m- 

proved Engineering, Surveying, aod Drawing Instruments for Home 
nustrument ofthe finest qau at very 

of all Nations. . 


logues. Forwarded to all parts on remittance or London reference. 


ECOND-HAND OASES OF MATHEMA- 
TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 

Universal Dials, Protractors, Circumferentors, Pria- 
„ Ivory and Boxwood Scales. Land Chalus. 
&c., by Troughten an Simms, Elliott, Dolland. and others, at WM. 
LAWLBEY’S, 78, Farringdon-street, City. Pho hic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
oopis Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 

oss, Dallmeyer, and others. Instruments bought or exc 

8 forwarded on receipt of three stamps for each, 


CREW CUTTER’S GUIDE, 
Price 1s. 6d., or tam pa. 
i eos 2,000 Trains of Wheels, all diferent 
Tables fer Tap man for Engineers, 1 to 6 inches, Gas Taps jin. to 
3 inches, Mr. ’s thread and make. 


5 f a new radius gear invented by the author 
o s work. 

May be had at James Martin, 19, Wilson-street, New Cross- road. 
Depttord, Kent. 


LANS, ELEVATIONS, &c., Made, Copied, 
Traced, Reduced, or Enlarged. in the best manner, at moderate 
charges, by J. J. GREENE, 63, Upper | Btamford-street Bi: Blac! 


GTAN DARD GAUGES, Surface Plates, Straight 
Edges, Scales of enga, and other Instruments of "Precision, of 
great accuracy and of al! sizes 

H. GARSIDR, 17 Coupland-street, Oxford-street, Manchester. 


— 


WORKMEN'S WAGK3, 
AXTON’S TABLES: to enable Workmen 


ata glance, to Calculate their own Wages, and to assist Masters 
in like manner to save their foremen's time 
Master's Edition. bound ip 
Workmen's Edition, fuldeu the pocket, 1s. 
HENRY LAXTON, C. E., and Architect, 34, narundel-street, Strand 


WEALE’S SERIES. 
Catalogue on Application. 


MACHINERY, Construction and Working, by 
C. D. Abel. 15. 6d. Illustrations, 4to. 7s. 6d. 


STEAM AND LOCOMOTION, by J. Sewell. 
2s. 


LOCOMOTIVE ENGINES, by G. D. Dempsey. 
ls. 6d. Illustrations, 4to. 4s. 6d. 


MECHANISM AND CONSTRUCTION OF 
MACHINES, by T. Baker ; and TOOLS AND 
MACHINES, by J. Nasmyth. 2s. 6d. 


CLOCK AND WATCH MAKING, and Church 
Clocks and Bells, by E. B. Denisom: 3e. 6d. 


STEAM ENGINE, Mathematical 8 of, by 
T. Baker. Is. ` 


London: VIRTUE BROTHERS & co, i ver Corner, 


— 


THE 
WORKING ENGINEER’S 
PRACTICAL GUIDE 


TO THE 
MANAGEMENT of the STEAM ENGINE and BOILER . 
WITH RULES AND INSTRUCTIONS FOR 
VALVE SETTING: 
So as to secure a Full Development of the Motive Power. 
Illustrated by Diagrams and Evgravings. 
Br JOSEPH HOPKINSON, 
Of the Firm of J. Hopkinson and Ca., Engineors, 
Britannia Works, Hudverafiell, 


London: John Weale, High Holborn; and Simpkin, 
Marshall, and Co. Manchester : Thomson and Son; : and 
A Heywood. Huddersfield : B. Brown. Or the Author. 

Prica 4s. ; post free, 4s. Gà. 


per Edition, la. by post 


N “SMOKY Y "o HI MNEYS, "hein CURE 
and PREVENTION, 0 22 illustrations. 
By FREDERICK EDW 
Author of Our Domestic Pra Maaa a 


nt for Invention 
London: ROBERT HARDWICKE, 192, Piccadilly. 
TO TELEGRAPH 


INSTRUMENT MANUFACTURERS AND 
MESSRS. WELLS AND HALL have always 


in stock every description of India-rnbber, Silk, and Cotto n 
Covered Wires for Electrica! Instruments, Bells, &c. 


Also, Zino and 
TuE? ad v SPIRAL VOLTAIC WATER BATTERY. 
and Shellac Varnishes supplied. 
MANSFIELD STREKT. SOUTHWARK S. B. 
Axp 6), ALDEBMANBORY, EC. 


Now Publishing, 
PRICE TWOPENCE, 
ILLUSTRATED. 


The Mirror of Science, 
A WEEKLY MISCELLANY, 


or 
Entertaining and Instructive articles on :— 
PHOTOGRAPHY. ELECTRIOITY. CHEMISTRY. 


ASTRONOMY. GEOLOGY. TELEGRAPHY, 40. 
NUMBERS ONE, TWO & THREE NOW READY. 


HEADS or CONTENTS :— 

Our addrese—Science amon Sos farmers—On 
arseniuretted Hydrogens—The and future 
of Photography —Farradization: f e means to the 
end—Astronomical Measurements illustrated—Elec- 
tro—Mettallurgy, all about it—The application of 
Photography to Ceramic ware—On a new aven- 
turine, with a Chrome base—Recovery of pures 
silver from Photographic residues—The Vegetable 
parasites of the human skin—A lecture experiment 
Notes and Queries—S8tate of the Heart in oases 
of strychnine poisoning—An antidote for prussic 
acid—Detection of organic matter in water—Gun 
cotton in the American mines — Apropos to a 
Thermo-Electric Battery— General Notes— Register 
of Patents, &c.—An old Philosopher—On twilight 
—On the delineation of microscrope objects with 
artificial light, illustrated — Photography and the fine 
arts — The lastimonograph, with numerous diagrams 
—Speculation upon a possible method of determining 
the distance of certain variably coloured stars— 
Electro-Metallurgy, chap. 11—Notes on the action 
of the alkali metals in determining the explosion of 
gun cotton—Heart movement graphically displayed 
—A new otoscope or speculum auris, with illustration 
—Aids to microscopic enquiry —Dissolving animal 
matter—British rainfall—General notes—Scientific 
notes and queries—Spectroscope— Magnet —Expo- 
sures in the camera—Lime light—Ray investigator 
—Galvanometer—Queries and answers, &c. &c. 
POBLISHING OFFIO®, 147. FLEET ST 

Editor's Office, 75, FLEET STREET 


OLLOWAY’S PILLS.—This purifying and 
8 medicine should occasionally be had recourse to 
during fo 2 cold. and wet weather. Pills are the best preven- 
tative of reeness, sore throat, diphtheria, pleurisy and asthma, and 
are sure for congestion, bronchitis, and inflammation. 
Moderate attention to the directions arouud each box will enable 
every invalid te take the Pills in the most advantagoous manner. 
They will thus be sy bo the proper doses, and the circumstances 
under which they must be increased or diminished. Holloway’s Pills 
act e rieuts, and tonics. Whenever these Pills have 
been taken as th t resourse, the results have always been most 
gratifying, even whea they fail to cure, they always assuage the 
3 of the symptoms, and diminish danger. 


— 
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Price list or cireular, with full description of packing, to be had of 
the only Manufacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, [Indiarubber 
Works, Cowper-street, City-road. 


PATTERN AND MODEL MAKING 
By Contract or Otherwiee. 
EXECUTED WITH DISPATCH, 


BY 
J. H. Mo MORRAN, 
40, SALISBURY COURT, FLEET STREET. 


W. H. PEARCE, 
LATHE AND TOOL MAKER, 


77, GREAT SUFFOLK STREET, 
BOROUGH, 8.E 
Lathes from 85s, upwards, 


HE IMPROVED LEATHER DRIVING 
- STRAPS FOR MACHINERY are 0 for a given weight, 
more effective, more durable, aud cost co erably lees than any 
other hund Kok Driving Belt. Special Straps for Portable Engines. 


Price Lists 8 
Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, Londor, b. C. Mr. H. FERRABEE, Agent. 


OSCOR’S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 


Testimonials and Prices Post free. 
Apply to BDWIN H. NEWBY, 
31, CHEaPsIpE, and LEICESTER. 


The above Lubricators grease every particle of steam previous to 
its passing through the valves into the cylinders. 


NVENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fixed and most 
moderate charges. Tbe Inventors’ Manual free by post, 
or Gratis on application.—Apply te Mr. BREWER (late 
Barlow and Co.). 89, Chancery-lane, London, W.C. Es- 
tablished 21 years. 


0 

N. Securi Carryi d Di i f 
CC Meee a eae cee 
ce aud Foreign Patent Office, 49, King William-street, London- 


A Pamphlet gratis, on Cost of Patents, may be had on application 
ag —— — 


INVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chanoery- lane, Londun, W.C. 
a — — 


T O INVENT ORS. —- GENERAL. 
PATENT OFFICES.—L. de FONTAINEMOREAU, 
4, South-street, Finsbury, London; 16, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7; to complete 5 £380; French paten 
£6 10s.; Belgium, 2210s. Circular gratis on application. 


PATENTS FOR INVENTIONS.— Full 
instructions may be obtained by applying to Mr. W. 

-T. RAWLE, Office of British and Fo atents, 8, Small 
street, Bristol. $ 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
dy letter to Messrs. PRINCE and Co, Patent Office, 4, 
TRAFALGAR-SQUARE, OHARING-CROBS, W. O. 


A MARVEL OF CHEAPN RSS. — THE 


newly Invented POCKET TIMEPIZCE, with handsome gilt 
cane, and an elegant enamelled DIAL, interspersed with gold, price 
free by post 14 stamps. -JOB MALPASS, Kidderminster. 


TEE LONDON DRAWING ASSOCIA. 
e a eneral Drawing f 3 
Plans, Tracings, Wood Engraving,  mectretyning, 57 
Duke-strest, Adelphi, London, Enclose stamp for pro- 


THE ENGLISH MECHANIC. (Decempze 29, 1865. 
% EXCELSIOR,” “ EXCELSIOR” 


Family Sewing & Embroidering Machine 
| WITH ALL THE LATEST IMPROVEMENTS. 


15 easy to operate, simple to learn, quiet in action, and not liable to 
derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAIL, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cnt at every 
nch, will not rip. Price from Es da. 


WHIGHT AND MANN, 148, HOLBORN BARS, LONDON. 
naen, MANUFACTORY—GIPPING WORKS, IPSWICH. 
— PRICE LISTS FREE. 


Crickmer’s Patent Plastic Metallic Packing. 


URTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST 
PATENT WIRE GAUZE JOINT PACKING... ; : . KING ` 
PATENT WIRE GAUZE JOINT PAO ls. 6d. per ib. | INDIA-RUBBER CORE PACKING (HEMP) + 1s. 4d. per Ib. 


ae ee ee 2s. Do. Do. Do. oe Se. GL 0 
This Packing takes lees Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure to 
mee ATENT TALLOW FOMPS An ne rena l 
0 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS. VALVES, WASHERS, Se., Ac. 
CAUTION.— Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’a 


ALEX. ROSS AND co., 
GRANGE ROAD, BERMONDSEY, the only Authorised Agente. Price Lists on Application, 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR Times THE PRICE. 


— 
CHANGE WHEELS FOR SCREW-CUTTING LATHES, 
To be Published in Fifteen Monthly Parts. Demy 4to., price Three Shillings each, 
(Part I. ready the lst J anuary, 1866.) 
A NEW WORK ON 


MARINE ENGINEERING 


ADAPTED FOR PADDLE AND SCREW PROPULSION, 
ILLUSTRATED WITH THIRTY CORRECTLY COLOURED PLATES AND NUMEROUS CLEA 


By N. P. BURGH, Encineer. ö 
London: E. and F. N. Srox, 16, Bucklersbury. 


E. BOURDON'S PATENT GAUGES.—GIFFARD’S INJECTORS. 
Drawings and Prices on Application to 


W. T. HENDRY, & Co., 73, Queen Srazzr, Loxpox, E.C. 


R WOOD CUTE, 


d 


7 — 
BE tsk AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS, 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has beer 


C00 
v us modes of secaring pro oa for inventions at home and a ma ratis, b 
or by letter), at his OFFICE FOR PATENTS, T. STAPLE INN COND N. ping (personally 


PATENTS. 
ME VAUGHAN, Member of the Society of Arta, British, Foreign, and Colonia! 


Patent nt, 54, Chanoery-lane, W. O. 
Transacts every description of business cona with Letters Patent for Inventions, Provisional protection, s to 
8 guineas, A “Guide to Inventors” free by post, 


SAMUEL BROTHERS, 


Suits for all Occasions 
36s. to 114s. 


Boys’ Suits 
168. to 35s. 


50, LUDGATE HILL. 


The new Book with 42 Engravings (86 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stampe, which sum is deducted from a purchase. 


Lorvos : Printed by Miro and Porrass, 1. Crane-court, Fleet-strost ; and Published for the Proprietor at the Office of the. News 
agents Publishing Company, 147, Fleet-street, 
Advertisements and Communi- xtions for the Editor are requested to be sent-to 75, FLEUT-OTRETT, 


REGISTERED ZOA 


THE 


TRANSMISSION ABROAD 


ENGLISH MECHANIC: 


A Record of Mechanical Invention, Scientific and Industrial Progress, 
Building, Engineering, Manukactures, Arts, Ke. 
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OBTAINING VARIABLE SPEED IN MACHINE TOOLS. 


A PATENT bas recently beeu taken out by Mr. 
John Combe, of Leeds, an engineer, for the 
invention of improvements in the action and manage- 
ment of drilling machines, turning lathes, and other 
inachine tools, in which a variable speed is required, 
and which we have fully illustrated. The subject, 
our practical readers are well aware, possesses con- 
siderable interest; and we leave it for their con- 
sideration without any remarks of our own further 
than those necessary in explanation of the patent. 

Figure 1 is a front view, partly in section, and 

figure 2 a plan, with some of the parts removed, of a 
drilling machine arranged according to thisinvention; 
figures 3 and 4 are side views of some of the parts. 

a is an upright hollow pillar bolted to a foundation 
plate b, having four feet hl. projecting diagonally to 
give stability tothe upright pillar. In the centre of 
the b is fixed a step b?, to receive the pivot end 
of an upright shaft c passing down through the 
pillar a, pe a of revolving freely in a socket al at 
the top of the pillar a. Immediately above the 
socket a’ on the upright shaft c is keyed fast a hori- 


zontal disc d, the upper surface of which is turned 
true and level; above this disc d, another disc e, is 
also keyed fast on the upright shaft ¢ ; the disc e is 
turned on its lower surface so tha ithe two surfaces 
of the disc d and e facing each other revolve in 
perfect parallel planes. The upper portion of the 
upright shaft ¢ has a screw thread cut thereon, and 
is provided with a nut c, by which the two discs 
d and e cau be brought into closer proximity to each 
other as required; above this nut el, on the shaft e, 
are placed the usual fast and loose pulleys 7, by 
which motion is communicated from the driving 
strap to the machine. The shaft c is capable of 
being slightly raised or lowered by turning the 
screws z, and thereby raising or lowering the bar i, 
on which the bearing b? rests. A projecting bracket 
a? is cast on the opaga pillara; this bracket a? has 
a socket a3 cast thereon, which is bored out in a 
direction parallel to the axis of the upright shaft e; 
through this socket a? the drill spindle g is capable 
of revolving freely, being retained therein by two 
collars g!, which fit against the upper aud lower ends 


` 
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of the socket a; On the upper end of the drill 
spindle g is keye I a horizontal disc A, which is 
turned true and level on both sides and is placed 
between the two discs d, e, carried by the upright 
shaft . The three discs d, e, and / are of such dia- 
meters respectively that their circumferences inter- 
sect one another to about one-third of their diameter. 
A pair of friction rollers i with solid leather surfaces 
are suspended on rods or bars & forming a kind of 
parallel motion working on two studs k!, carried by 
the projecting arm a‘ on the bracket a?; these 
rollers 7 are so placed Part at bi between the 
three discs d, e. and h that the friction of the discs 
d, e, carried by the driving shaft c transmits motion 
in an opposite direction to the intermediate disc h 
carried by the drill spindle. The lel motion 
which carries the friction rollers ¿ is so arran 

that the rollers i are capable of being traversed 
sideways to and fro between the axes of the driving 
shaft c and the drill spindle g, so that the nearer the 
friction rollers i are brought to the driving. shaft c 
the slower will be the speed of the drili-epindle g, 
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and bice versa; the friction rollers i are capable of 
being fixed in any required position between the 
driving shaft e and the drill spindle y. 
lower part of the upright pillar a a bracket dis cast 
carrying a short socket or bonn (i. the axis of which 
is in a line with tho axis of the drill spindle g. 
Tbis socket or boss dt is bord omt to receive a 
brass nut č? through which an upright screw ia is 
passed, on which the table a which carries the 
article to be drilled resta; by means of the screw 
m the table n is raised and lowered as required. 
Tho table n is provided with four sockets which 
slide freely on two upright parallel bara o, so as to 
oause the table n to ris» and fall in a vertical dirce- 
tion when acted upon by the screw m. 

In order to secure a perfect balance, as well as 
economy in the covstruction of these machines, thr y 
are made double by casting on the pillar two sets of 
brackets on opposite sides oarrying two tables and 
drill epindles, to which motion is given by one pair 
of discs d, e, and one upright shaft e. Some cf the 
parts are shown repeated on each side of the ma- 
chine, marked with similar lettera of reference. 
When it is required to drill articles of greater length 
than could be acoommodated on the tables a or u, 
the table n' and the bracket /* are turned out of the 
way, and rest the artiole to be drilled on the 
ground. For this purpose the red ol ig removed 
from the machine and the table u“ ia turned upon 
the rod v3 to one aide, whilst the bracket ! is turned 
on the pin 4 out of the way when set at liberty by 

t removing the set screw li, That the drill may be 
capable of approaching to and receding frum its 
work, the upper part of the dri splodle )' is fo med 
With flat sides passing through a socket y**, 60 Wiat 
the drill spindle is capablo of rising and falling 
through the e oket g**, and yet oontrol'ed to ro ate 
therewith; on the socket g*” ia dred the dise s 48 
shown; the upper end of the drill spindle % is 
extended through the socket *“, and ita upper ond 
is formed to receive a pin ½. which is capable of 
revolving thereia, but is secured thereto by a screw 
cap 9% as shown. By reference to Figure 4 it will 
be seen that the pin g3 is at its upper end pin-jointed 
to the arm p, which is at one end pin-jointed toa 
link pı connected to the bracket q as shown, whilst 
the other end is provided with a nut capabla of 
turning therein, through which a screw + passes ; 
the lewer end of this scrow is provided with a 
handle ri, by turning which the drill epindle y* is 
raised aud lowered as required. In ap: lving the 
differential metion to turning lathes, the loterme- 
diate di-c M is placed on the back end of the spindle 
of the fixed head, and to overhang the bearing, 60 
that the circumference of the diss h may extend 
below the level of the gsuntry. Arma projecting 
from the checks of the fixed heads carry bushes in 
which revolves a shaft c, carrying the belt pulley 
and the two driving dises ./. e, for each fixed head, 
the studs carrying the parailel motion for traversing 
the friction rollers being fixed to brackets below and 
at the back of the gauntry. In a similar manner 
would a like motion be applied to other machine 
tools requiring such motion: and the inventor is of 
opinion that a competent workman will readily 

ake the modifications necessary in adapting it to 


other machine tools, 


Tar Cardiganshire mines yielded, in the time of 
Charles I., 80 ounces of silver in every ton of lead, 
and part of the king's army was paid with this 
silver, which was minted at Shrewsbury. 

GLASGOW ÌNDUSTRIAL EXHIBITION — Last Tuesday 
morning this exhibition was formally opened by the 
Duke of Argyll, in preaence of a largo assemblage. 
In the evening, a crowded mecting was held in the 
City Hall, at which the Duke of Argyll delivered 
the inaugural addreas. He took for his subject, 
The agencies which have been and are brought to 
bear on the condition of labour in this country,” and 
spoke at great lencth on the agencies of legislation, 
of voluntary combination among the worki ng classer, 
of manicipal government, and individual thought 
and action. 

Roratina BELLA. — Mr. Harrison, of the American 
Bell Company, has devised a means for preventing 
the fracture of bolls, arising from the continuous 

pounding of the tongue in one place. For this pur- 
pose the bell is hung loosely upan a round bolt, 
which is suspended by a spur wheel made fast to the 
bell. This wheel cointaunicates by a simple train of 
gearing toa lever on one side, whieh is actuated by 
a cam as tho bell swings, and which turns the gear- 
ing by a pall and ratchet wheel, so that at each stroke 
of the tongue the blow is given on a frech part of the 
bell. It is asserted that tho imparting of a very 
low rotation to bella, ns above described, prolongs 
their durability in⸗lotinitely.—Scientiffu. IV ir i. 
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IMPORTANT TO THE REA DER. 


T has been represented to us from time to time, 
by various correapundents, that the pages of the 
INGLISH MaCHANIG were over crowed with adver- 
tisements and the general contents frequently too 
densely packed together; the paper on which the 
journal has been printed scarcely substantial and 
high-class enough fora work to be placed ia the home 
library as an authority of frequent reference for 
many years to come; and generally that an article 
much superior might be given. All such complaints 
or suggestions—ior they have come to us more as 
suggestions than complaints— have frequently been 
taken into deep and earnest consideration, and we 
have at length determined upon adopting at least 
such as shall do away at once with the necessity for 
complaint concerning the appearance of our journal; 
and, to achieve this desirable end, we need scarcely 
add, we require the co-operation of our readers, 
And thus, whilo we announce that the next num- 
ber of this journal will be increased in size, and the 
Mirror ov Scresce incorporated with it; that 


the work will bo printed cn a superior paper. 


with a clearer type and contain many more and 
varied articles on scientific matters,—we have to 
state that the price must be raised to TWOPENCE, 

The cost of all articles worth having is on the in- 
crease—labour has advanced. and is advancing in 
value, while the hours for labouring are being re- 
duced. We have consistently and warmly advo- 
cated the attaininent of these blessings; and the fact 
of advances having taken place entails on us the 
necessity of raising onr prices. We desire as much 
as other folks to live by our labour, and we can do 
this only by adopting the course above indicated. 
It is utterly impoesible for a class paper as ours is— 
to be the organ of the Mechanic, and scientific 
student and be really acceptable —to pay its way and 
return a fair percentage on the necessarily heavy out- 
lay convected with it, at the present very low figure. 
Iu every possible way have we tried to work it, but 
have been forced unwillingly to the conclusion that 
twopence is the lowest figure at which we can hence- 
forward publish Tug ENGLISH MTCHANIO and Mirror 
of Science with the various improvements in size 
and appearance above indicated. 

Here it may not be uninteresting to remark that 
the increased price has been often forced upon our 
attention by correspondents so far back as eizht 
months ago; butas we had started at a penny—the 
popular price of the day~we could not think of 
agreeing to the suggestion of increased charge until 
every possible means of obtaining a return for the 
capital expended had been tricd. It does not come 
with a very good grace from those who advocate in- 
crease of wages aud reduction in working hours to 
beat down the prices of their own workpeople: we 
do not care to do this, and feel certain the readers of 
the ENGLISH MECHANIC are not the men to patronise 
people who do so. We coulidently appeal to our 
subscribers to support ns in the step we are about to 
take. In all respects they will have a iunch better 
article, and those who work for them will do so with 
a better heart, es they will then, it is confidently 
hoped, recuive a reward commensurate with their 
labonr. 

In conclusion, we have simply torepratthat in the 
next number tho size of this journal will be increased 
—that The Mirror af Sefence will be incorporated 
with it—that it will be printed on a superior class of 
paper with clearer type and, that its prick will be 
TWOPEN B. 


} present itself. 
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“THE YEAR THAT'S AWAY.” 
Witt however much pride a merchant posts up 

his balance at the year's end, when he has 
closed his books aud leant back in his chair, there 
steals into his mind thoughts manifold concerning 
things left undone, things that ought to have been 
done, things to do which no chauce will ever again 
And when th se bave elbowed their 
way through the andicuce chamber of the brain, then 
gradually steal in thoughts of those who have, like 
the year closed, passed away for ever, ferried over 
the dim nnsounded stream which margius Titae. 
So we, after passing the year in its varicd aspects 
before us, have also passed before our mind's eye the 
names of th- departed men great or well known in 
their vocation; though we have thankfully to admit 
that the list is small compared with those of former 
years. Among the “ passed on” we have to note 
Struve, the Russian astronomer ; Silliman, the 
well known American chemist; Professor Boole; 
Neilson the engineer; Cobden, Paxtor, Lubbock 
the mathematician, Parnell the architect, Kiss the 
Prussian sculptor, Appald the civil engineer, Rich- 
ardson the lexicographer, Sir Charles Eastlake, 
and various others whose Joss will long be felt, and 
who will doubtless be long missed from the fireside ; 
for, alter all, it is there the logs ia longest felt. But 
while we deplore their loss let us be thankful for 
much that is good, for much that promises well 
re:naing behind to fall in” to the places in the 
ranks vacated by the departed. 

Few traces have had to mourn bad times durivg 
the past twelve months; the close of the American 
civil war has tended to settle things down, and they 
are, generally, firmer than they were at this tino 
last year. Mechanics generally have had a fair 
„pelt“ of it; this we conclude from baving heard 
no complaints, And the prospects for the year now 
starting down the incline are more favourable than 
they were for the year that is away at tls time 
twelve months since. 

There have been so many improvements in ma- 
chinery that to notice them would simply be to fill 
our journal with nothing else. There have been a 
few *‘ateady-going” improvements in the locomo- 
tive, a capital little tell-tale for the state of the 
atmosphere in mines. Great progress has beca made 
in coal-cutting machinery, and we understand that 
various others will shortly be before the public. In 
pail and spike-making machinery there have been 
sundry improvements, as also in woud-sawing and 
planing machinery. Hivetting, cutting, shearing, 
and punching machines and roll-trains have had 
considerable attavtion devoted to them, and a capital 
invention has come to light for cutting sugar in dice 
of any size at any decided rate per hour; this by Mr. 
Willitem Muir. Iņ girder-bridge building there 
have been morked improvements, and the Besseme- 
rising process has become a great fact. Nor has 
ship building and engineering lagged behind, though 
the consumption of fuel per horse-power per hour 
is scarcely the thing yet. Attention has been di- 
rected to the burning of oil fuel, and great progresa 
has been made with petroleum, especially in the 
farnace, which contains two layers of fire spaces to 
the one used for coal; indeed, hopes are b eld out 
that this fuel may yet be found more economical 
than coal. In agricultural machinery there have 
been very few improvements, but we are g' ad to 
notice that E. E. Allen's engine is receiving the 
reward it deserves. 

But here we must call a halt our space forbids 
enlarging on the tempting theme. But everything 
tends to show how, day by day, the English me- 
chanic becomes more avd mere valuable, and shows 
how capable he is to stand alongs do the mechanics 
of any other country. That he is valued, witness 
tho exports of machinery to all parts of the world, 
aud the falling oif in some of the imports, the articles 
of which our own workmen now supply at as cheap 
a rate and as goue as those which used to bo obtained 
from abroad. 

On the whole, we have every reason to be thankful 
for our position, and to strive to better it in the time 
to come. There is room for it, and wo are g'ad ta 
see the right spirit is abroad. We judge this more 
from the letters of our myrisd correspondents—who 
date from all parta of the country—than from any- 
thing else. They exhibit a rare degree of intelli- 
gence, which aug urs well forthe future. We heartily 
wish them all snecess in business, aud if they will 
be but tine to themselves and to each other they 
will achieve success nut only in 1866 but iu all time 
coming. 


THE 


PAST YEAR'S INDUSTRIAL 
EXHIBILIONS. 

ROPERLV looked at, it cannot be doubted that 
industrial exhibitions area great benefit, to the 


me 


January 5, 1866.] 


employer as well as the employed. The careful 
production of even the commonest piece of goods for 
“show ” engenders habits of precision and general 
care on the part of the workman, which must en- 
bance his value in the eye of a thorough-going em- 
ployer. And it may safely be affirmed, not only 
that the man who studies neatness in his exhibi- 
tion werk” bestows more care on that which he 
produces for bread than the man who has no ambi- 
tion to exhibit, but that the man who turns his 
attention to innovations on things as they may 
happen to be within his own ken, is alsoa handy 
man in the workshop, and gets over many a shift“ 
which your regular routineer could only sit down 
and muddle over when difficulty to be overcome 
came in his way. This, in our own experience, we 
have always found to be the case; and any one who 
bas taken the trouble to enquire ‘‘ in and among” 
workmen at the various exhibitions will bave found 
the correctness of our statement to be beyond im- 
peachment. 

Among industrial exhibitions that of the first 
South London (though not of the past year) claims 
priority of mention—originating with a Lambeth 
missionary, Mr.G. M. Murphy, and heldin the Lam- 
beth Baths building. Here to exhibit came chimney- 
sweeps, postmen, sailors, eners, corkcutters, and 
workmen of all kinds. e sweep showed a water- 
tilter of his own improved construction ; the postman 
exhibited a table-cover with nearly 5,000 diamond- 
abaped pieces in it; a hairdresser came out in 
plaster-models, and a painter in anti-garotting 
cravats. So great was the success of the South 
London Exhibition that one was started for north 
London, and held in the Agricultural Hall, Isling- 
ton. lt was open for less than three weeks, yet 
during that short time within a very few of 2U0,000 
persons paid it a visit, and the receipts exceeded the 
expenditure by £800. There were nearly a thou- 
sand exhibitors, and the articles were an improve- 
ment on those at Lambeth. In February, 1865, 
Lambeth Baths was the scene of a sccond exhibition 
—a most unqualified success, reflecting credit 
on all concerned in it—from the humblest exhibi- 
tor only 7 years old” to the president. Various 
exhibitions fullowed these, dictated, probably, by 
different feelings- at any rate they had not the same 
success. That at the Floral Hall, Covent-garden, 
was a remarkable failure, that at the Beaumont In- 
stitute, Mile End-road aditto; one held in nearly 
the same locality—the St. Mary's Schools, White- 
chapel-road, met with a different fate. Many of 
the articles exhibited were of a superior kind, and 
50,000 people went to look at and admire them, The 
ove at Wandsworth was a success; bere were ex- 
hibited an A 1 Berlin wool ship bya bricklayer; 
beadwork by a soldier; violins by bricklayers; 
boots by a newsboy; andan engine by a hatter! 
Then there was a Juvenile Industrial Exhibition at 
the Agricultural Hall, in which Reformatories came 
out brilliantly, Here was exhibited the Great 
Pyramid made, as facetiously remarked, by A penny 
Bundle, Esq. It was built of some 4,000 buudles 
of firewood, was hollow, and had a goodly-sized 
room inside. Then there was the Anglo-French 
Exhibition at the Crystal Palace, which was not a 
working mau’s exhibition, and vo failed. We have, 
we think omitted several Loudon minor exhibitions, 
but we have named sufficient to show that they 
were, on the whole, a success, where properly man- 
aged. But it would be unfair to pass over the fine 
display at Greenwich, by the sou’-easters, There 
were some capital pieces of mechaniam and of finished 
works, model and otherwise, which preach a fine 
lay sermon in favour of the working man. In the 
country there have been many important exhibitions. 
At Waketield there was avery creditable one—in 
which was a very fine a of union cloths,” 
the production of Morley manu 


and Reading also came out very creditably, and 
Birmingham had one in which there were nearly 
800 exhibitors, principally handicraftsmen of the 
town and outlying hamlets, The exhibition of the 
Preston folks was so great a success that over £2,000 
were cleared after everything was paid for. Bristol 
produced 700 exhibitors, and some excellent models 
of yachts and other vesscls. Then there was Ply- 
mouth and Manchester—a fine display —and lots of 
other A few useful ones cropped out here 
and there in Ireland, not to mention its great ex- 
hibition in Dublin; and Scotland, as usual, is io the 
front—the one now being held in Glasgow being 
a fine affair—supported by gentlemen of all positions 
inside and outside of Glasgow. ‘Though we have 
zone eo far seld we have yet room to nctice the 
Coachmakers’ Exhibition, nearly a year since, in 
Cheapside, which while it went tur to show the rub- 
stantial and useful character of vur English coach- 


oturers, and illustra- 
ting a new branch of textile industry. Nottingham 
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Makers’ work, at the samed¢ime made evident that 
in matters of design and art they have still a great 
deal to learn. 

One thing was evident in every exhibition, and 
that was that a fearful amount of inzenuity and 
patience had been wasted—utterly thrown away. 
Many things exhibited might be wonderfully con- 
structed but they were hideous abortions. The 
getting-up of such things is not to be commended. 
For instance, what is the use of making a chain of 
half a hundred thousand pieces ?—or a counterpane 
with has many pieces in it and unnumbered stiches ? 
It is simply throwing away valuable time—it is 
worse than that, it is wrongly using that which is 
given for quite a different purpose by an Allwise 
Benefactor. 

One great good these exhibitions have done—and 
that is, it has mado master and man rub shoulders 
often were they might never otherwise bave done 
so; it has brought working men into the society of 
competitors, and led many to see in what they may 
have been deficient. What the present year will 
produce we cannot say; though we believe there 
are several about to be set on foot, not only in 
London but in various parts of the country. 

We should like to see these grow from regular 
centres of art or science education. We might 
then look forward to many working men's works as 
we do now to those exhibited at the Royal 
Academy and other artist exhibitions. What our 
opinions are respecting the ultimate objects of 
Working Men's Industrial Exhibitions has already 
been placed on record in these pages; and we see 
no reason to alter the opinions then expressed ;— 
simply to add that we wish them every success 
possible in 1866. 


PROGRESS OF INDUSTRIAL 
EXHIBITIONS. 


Since 1851 we have become familiar with exhi- 
bitions, and the familiarity has probably done 
something to take off the edge of novelty ; but 
there is a peculiarity about the Glasgow Exhibition 
rendering it worthy of special attention ;—it is 
mainly the creation of working- men. A number 
of the more opulent citizens have, indeed, contri- 
buted of their art treasures” to its adornment, 
but the mass of the contributions are either those of 
artizans or amateurs. The preponderance of models 
of the locomotive and steam engine, reminds us 
that Glasgow is the city of Watt, and that the 
determination he gave the mechanical arts has left 
an abiding impress upon its genius. Who first 
originated the idea of exhibitions,“ it might 
perbaps be hazardous to say. But there can be 
no hazard in a«serting thst to the sagacity and the 
Jabours of the Good Albert, was Britain indebted 
for the splendid success of the Exhibition of 1851. 
The Consort of our Queen comprebended more 
profoundly than most men of his time, how, despite 
the “confused noise of the warrior,” ever and 
anon breaking on the ear of Europe, the age is, 
after all, essentially an industrial age. The Great 
Exhibition, over which he presided with such 
remarkable ability and unwearied perseverance, 
was tle realization of that fact. Glasgow, albeit, 
the second city of the empire could not expect, in 
a purely local enterprise, to cope with an enterprise 
to which the industry of tbe world sent its wealth. 
In the London Exhibition there was gathered as 
into a nest the ricbes of nations, while Glasgow 
working-men have only the spoils of a single city 
to select from. But even in the more modest dimen- 
sions this enterprise assumes, the great lesson of 
industrial exhibitions is taught with a vividness and 
force that at ovce arrest the most listless visitor. 

The large building in which the exhibition ie 
held at 99 Argyle street, contains four large flats, 
with ante-roems. The ground floor of the exhi- 
bition contains upwards of one bundred models of 
stationary and locomotive engines of varied and 
novel construction, ingevious mechanical app:- 
ratus, extensive collection of coloured and pboto— 
graphic mechanical illustrations, specimens of 
artistic relief, works in malleable iron, &o. Then 
in the first gallery, in addition to the bust of ths 
Prince Oonsort and Messers. Wylie and Lochead’s 
drawing-room, there are groups of statuary, richly 
inlaid cabinet aud glass work, collections of 
Chinese and other foreign ornaments and curioritier, 
vaiuable contributions of articles of pertu in gold, 
silver, enamel, und alabaster, and ladies’ fancy 
work of all kinds. The second gallery embraces 
an extevsive collection, illustra'ing toa very minute 
and admirable degree, the sciences of geology, 
botany, zvology, minerology, and ornithology ; 
aleo, microscopes, aquariums, illustrations of 


! chemical products, electric clocks, aud illustrations | 
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of the mechanical powers. The third gallery con- 
tains contributions from gentlemen possessing the 
fivest art collections in the West of Scotland, and 
others, embracing Holman Hunt's great painting 
of “The Scape Goat,” Macculloch's View of the 
Clyde,” Maclise’s ‘Sleeping Beauty,” Knell’s ‘* Bat- 
tle of Trafalgar,” Maclise's Scene from Othello.“ 
Ansdell’s * Return of Montrose from Raid with 
Booty,” and other equally valuable paintings : aleo, 
portraits and busts of eminent gentlemen, and 
paintings, drawiogs, and designs by working men. 
In the photographic gallery are specimens of the 
art from the best-known firms in the profession; 
also interesting private collections, tocluding— 
„Scenes from Faust.“ “Views of the Holy Land,” 
“ Views of Scottish Scenery,“ miniatures, portraits, 
&c., &c. Ante-rooms are set apart for operatives 
engaged in the manufacture of needles, glass orna- 
ments, brushes, weaving of plaids, &c.; also, twa 
large glass engines are in constant motion. Ar- 
ravgements have also been made for exbibiting 
George Oruikshank s great painting ‘The Worship 
of Bacchus.” 

Such isa sketch of the contents of the Exhibition 
of Industry, Art, and 8kill wbich has been provided 
for the vast working-class population of the West 
of Scotland. It may be stated generally, that the 
arlicles exhibited by working people number nearly 
1,400 ; and that tbe exhibitors belonging to the 
industrial classes are upwards of 500, showing 
bow general tho response has been to the desire of 
the promoters. to make thin a most successful. 
because interesting and instructive Exhibition. 
We bave no doubt large numbers of the towns- 
people will avail thon selves of this opportunity of 
viewing one of tbo fivest displays which bas been 
witnessed iu the form of a local Exhibitien. 


RRFIXINd Leap —John J. Crooke, of New York, 
claims the improved process of refining apun lead 
by treating it while melted with the melted oxide of 
lead. 

ArMOSTHERIC Force HAMMER. — An improved 
and very efficient forge hammer is at present mons 
manufactured by M-ssrs. Merrill and Sons, 
New York. The 10-Ibs. hammer’ occupied but 4 
ft. by 23 ft, and runs with but little neise, and 
no jar beyond the blow on the anvil or work. The 
cylinder and hammer move in vertical slides, so 
that each blow is square, and exactly in the same 
place; it is under the perfect control of the work- 
man, who can strike light or heavy blows, and at 
any speed, and it is claimed that the working 
parts are not liable to get out of order. The 
hammer derives the increased force of its blows 
from compressed air. The cylinder is air-tight at 
each end, and there are two small holes in the side 
of the cylinder near the centre through which the 
freely in and out. It be noticed 
piston-rod, and hammer sre en- 
tirely independent of the cylinder, and can be 
moved up and dowa without moving the cylinder; 
also, that when the cylinder is moved either wa 
the piston passes the air ports confining the air 
in either end of the pindo which prevents the 
piston striking either head, and acts 28 a spring, 
lifting the hammer up, or accelerating its downward 
movement. ‘Ihe cylinder has a definite motion, 
governed by the travel of the crank, bat the 
hammer has more lift, owing to the compression 
of the air. If the cylinder is moved up and down 
slowly there is no blow given, as the weight of the 
hammer rests on the cushion of air, under the 
piston in the bottom of the cylinder. If the 
cylinder is moved up quickly the air uader the 
piston strikes and lifts the hammer as e 
and the momentum of the hammer in ite upwar 
motion causes the piston to pass the air ports, and 
compresses the air more or less according to the 
speed in the upper part of the cylinder; the elas- 
ticity of which, acting as a spring, acculerates the 
downward motion of the hammer, to which may be 
added the rapid downward motion of the cylinder 
following up and crowding the air spring upon the 
piston, adding to the force ef the blow. The blow 
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cup leathers used in packing hydraulic rams, and 
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[We do mot hold ourselves responsible for the opinions of 
our correspondents. } 


TEMPERING MILL CHISELS. 
me to $2 contribution to your Christmas number, allew 
offer the following for tempering mill chisels, edge 
tools, springs. Kc. 

1 ounce white arsenic, 1 ounce spirits of salts, 1 ounce 
sal-ammonia dissolved in four gallons of spring water, and 
kept inatube or irun phial for use. 

eat the spring. &., to a bo. d-red heat, then quench 
th in this mixture. draw it gently over the clean fire till 

e spittle flashes off it, then ht it cool. 

The above I have used for mill chisels (without 
taking down) made from unkind steel. and with success, 
but have not tried it for edge-tools and springs. Perhaps 
it may help to solve the question suggested in your late 
article on Hardening Steel, and in which arsenic {s men- 
tioned as the doctor for water. 


Luror. 


HOROLOGICAL. 

Sir,~I think that many readers of TuE EnGLISH Me- 
cCHANIO Would think it a treat if you occasionally gave in- 
formation on clock making. I myselfam exceedingly fond 
of all connected with the art, and at the present moment am 
at a loss how to set about making a timepiece, while I am 
I am certain some of your readers would willingly give me 
instruction through your pages, 

H. Nonrox. 

[We sre willing to insert letters and diagrams for the 
assistance of our perplexed correspondents. —Ep, E M.] 


THE EXCHANGE. 

Sir,—I am very much pleased to see that you endorse the 
suggestion of an exchange club, and wish it all succes 
and trust it will be opin in operation from personal 
motives. I think you could occasionally give a sheet of 
illustration printed from electrotype, taken from finished 
works furnished by subscribers,to your invajuable journal, 

Aw ENTHUsIAsT. 
uh f.! a capital suggestion, and we are willing to enter- 

n it. 


Sir, -I shall feel obliged if soy of your re:ders can in- 
form me what power engine it will e to work a pur of 
Pudd bar rollers, say, roughing and finishing; and what 

wer enxine it will take to work a double-ended puddled 

1 squeeser to squeeze two balls at the same time. An 
answer will greatly oblige, J. THORN. 
Tonder Iron and Coal Works, Glamorgan. 
0 


Bir, — As several correspondents have of late been ask ing 
about the management of steel, I beg to say that I haves 
little book in my possession whick I think may be of some 
service to brother mechanics, It is the M ement of 
Steel,“ by George Ede, 1s., published by Wiiliam Tweedie, 
337, Strand. It concludes forging, hardening tempering, 
shrinking, and expansion, also the case hardening of iron, 
&c. Fraxcis CLEMENS, 


Sir Allow me, through the medium of pont journal, to 
return my hearty thanksto Mr. E J. Mitchel! for his kind 
answer to my request concerning a steam Whistle. The 
drawing he has ob:lged me with will suit my purpose 
exactly. I bave a'soto thank you for your kindness in 
engraving and publishing, HENRY WILLIAMS, 


PARALLEL MOTION. 
Sir,—Perhaps the enclosed form of parallel motion is 
new to some of your readers. It is figured in Professor 
Willis Mechanics.” The equatien which he deduces 


isi— 
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Taking EF (in the figure) = 8, 
DE or FG = 6, and =4 
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C. Sweer. 


Sir,—Your correspondent David Sloan Thompson says 
that Watt resorted to the star and planet wheels to ren- 
der his engine complete without any other person's produc- 
tion,” yct he says that the crank wasinvented by Watt. I 
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for the purpose of increasing the speed of the crank 
without Increasing the number of strokes of the connecting 
rod. Mr. Thompson is wrong in either the size of his 
planet wheel or in his statement that the fly-wheel shaft 
goes 2to 1, forthe planet wheel, according to his drawing 
the planet wheel, is twice as large as the star wheel, there 
fore the star wheel would make four revolutions for one 
of the p'anet. If the two wheels were the same size (as 
they usually are) then the star wheei would make two revo- 
Jutions for one of the planet, 
E JAMES BH ARPB, 


SLIDE RULE. 


Bir —Although desirous, as you weil know, to assist as 
far as lies in my power my fellow workmen, in their strug- 
tes upward and onward, yet it can scarcely be expected 
that I could devote sufficient time, or you devote enough 
space for teaching them the commonest rules of arithmetic 

y reply to C. B. M. B. was curt aud unsatisfactory, be. 
cause 1 considered that a person who couid ask a question 
so well ought to have known better than to ask it at all; 
but, since it appear from a letter received from another 
correspondent signed A. B., that there really are some of 
your readers who do not know why the s ide rule cannot 
perform the function referred to by C. B. M. 8., I have no 
hesitation in explaining the matter. 

In the first place, then, in the conversion of a vulgar 
fraction into a decimal, we continually mu'tiply the 
numerator of our fraction by a powor often, the base’ of 
our system, by adding cyphers thereto, and by dividing by 
the denominator we get a mew numerator of another frac- 
tion, of which the denominator consists ef 1, and as many 
cyphers as we obtain quotient figures from our division. 

ere, then, we have three numbers a.ways given, viz., 
the numerator and denominator of the vulgar fraction and 
the denominator of the decimal fraction, to find the nu- 
merator of the latter, and the matter become one of the 
processes of ordinary division. 

But, in reversing the process, the question becomes very 
different, since, if we wish merely to make the decimal 
into a vulgar fraction, we require no slide rule at all, but 
merely add unity to the ae te number of cyphers, and the 
operation is complete, while, to reduce the vuigar fraction to 
what it was originally (i. e., its lowest terms), we bave 
only two terms given, viz., the namerator and denominator 
of the decimal to fiud the numerator and denominator of 
the vulgar fraction, both of which are unknown, and the 
only mesns of obtaining them is to find their greatest 
common measure (, process often necessitating some four. 
teen or fifteen separate divisions of one number by another), 
and then dividing the numerator and denominator of the 
decimal by the greatest common measure. 

In order to show A, B. the stupidity that was wrapped 
up and neatly folded in the short enquiry of O. B. M. S., 
I take the simple example given by A. B., converting } into 
75, he is quite correct in He man pulation ; but what bis 


he really done ?—simply got a instead of 3. Now, if he 
10 


knew beforehand that the fraction he was seeking had 4 
for denominator, then the reverse method would be equaliy 
simple with the p process, but fractions do 
not always have 4 for a denominator, and hence he must 
proceed thus :— 
18175 1 
75 75 
2507/3 10 
75 ¢ 
)ra( 


— 
— 


Hence is this perhaps one of the very simplest cases that 
occurs, no less than four separate divisions are requisite, 
while, in some cases, they extend to 20 or 30 ; 

t C. B. M. B. enquires for a method of doing all of them 

one setting of the slide, 

I am that Mr. E. Farnsworth should have been at 
the trouble of sending an answer to me toa question I never 
asked; but one which I put on its proper basis a fortnight 
before his letter appeared. I your better educated 
readers who feel a desire to rush into print, should read 
carefully the subjectupon which they intend to write. In 
the present case, all that has been said upon the matter 


bears no relation to the question as originally put by T. 


G. Maugh, viz. (p. 52, Oct, 27) :—" What is the method 
of ascertaining the pressure of a steam a boiler can bear 
by the safety. valve?“ I am constrained, from lack of 
time even now to pat this matter in its true light before your 
readers, bnt I trust that I may shortly be enabled to do 
80, as I consider it one of great importance to engincers in 
general, and more so to those who have to purchase 
boilers, and work them as a commercial speculation. 

With regard to the mere question of the effectof the 
lever and valve upon the woring pressure of a boiler, I 
trust my last letter upon the subject will remove any diff- 
culty that may come in the way of a juvenile who attempts 
to comprehend the supposed mystery, but I must say that 
I was astonished to und one of your correspondents very 
recently asserting the safety-valve lever tobe one of the 
*second order,” an assertion more liable to lead your 
readers unversed in mathematics astray than all his wri- 
ting upon the sutject would be likely to assist them to- 
wards @ correct idea of what theyare really in 
seach of, 

I cannot conchide this paper without calling in question 
the (to give it its miidesi denomination) absurd conclusion 
given vent to by Jno, Tawse. He states that, In small 

tteries when you increase the metallic area you increase 
the electrical power. This can be calculated up to a certain 
point; but, when you come to hundreds of superficial feet 
(as in the shape of aship’s sheathing), the power increases in 
immense RATIO.“ Even with the ‘unfathomable briny” 
as a Menstruum, this must be taken, as Dr. Marigold says, 
Cum grano salis.” But, and here lies the matter, is 
Jno. Tawse, although he talks like a book,” prepared to 


beg leave to say thatthe planet wheels were adopted 
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levers are caused to work together by a connecting bar H, 
and à doubled “Hodge’s Accumulation,” which goes through 
the end of the connecting bar, and is linked up to the up 
Jeverend. I prefer this elastic stretcher for the saw, be 
cause as the saw heats at high speeds, the elastic stretcher 
takes up the slack, which used to annoy me by causing the 
saws to break. I, is the saw table, which, of course, may 
have a shifting stud on it for cutting circles. J, J, are two 
pins to keep the frame level. 


ELECTRICAL APPARATUS, 


Sir,—I beg to offer a mite towards your Christmas Extra 
Number. Probably many of your young ers in the 
Electribal Science are not aware that their small store of 
electri. al apparatus may be very rmuch increased by the 
possession of a Secondary Battery.” by which we have 
the power of producing very powerful effects, both ss 
regards quantity and intensity, at a very small expense. but 
it must be understood that which we gain in power we lose 
in time. But, as time is no object toan amateur, I will 
proceed to describe the construction of one to be made of 
sheet-lead oniy 

I will premise that the amateur is in possession of four 
or five smallest size Daniell's batteries, If not, three 
small.sized Bunsen’s or Smee's will do, 

Procure two pieces of sheet-lead (the thickness is of no 
importance) about 2 feet long and 6 inches wide; let 
these be separated by a sheet of a non conducting ma- 
terial, and then roll the Jot lightly together, «aking care 
that each sheet of lead is thoroughly P parioa from each 
other ; cuta strip of lead from each sheet to serve as a 
connection to the Daniell’s or avy other primary battery. 
Having done this, place the roll of lead into a jar, and hil 
up with ene acid and water—] part acid and 7 water. 

ow have the primary battery in readiness, and connect 
one sheet of lead (by the strip cut off) to one pole of the 
primary battery, and one to the other pole. After the 
tirst connection to the primary bat has been made, the 
same sheet of lead must be conn to same pole wheu- 
ever the operation is commenced again, 

Having now connected the secondary to the pri- 
mary battery let the current work for ha f an hour (and here 
is where we loose the time, but we shall gain much in 
power, as will be seen) ;- at the expiration of this time dis- 
connect the primary from the secondary. Now, to show 
the power that has been gained, try to burn apiece of iron 
wire with the primary battery, and you wiil find tbatit cannot 
be done. Now try the secondary battery. you will tind that 
we have increased the quantity, at least. three times without 
any more expense (for the lead is not acted on in the 
secondary . The power of the secondary battery 
will decline ually, but it must be understood thas 
another 1 battery may be connected to the primary 
battery during the time we were using the one chat was 
first charged. I have only to add that twenty o: these 
secondary batteries, properly connected, wil produce the 
Voltaic arc of light, and no expense but the primary bat- 
et I peed not suggest how three or four secondary bat- 

es, after being charged, may be connected for mere 
and used for charging other secondary batteries. If 
trifle meets your approval, J shall have much p easure in 
sending you a description of one even more powerful than 
this, and which may be charged from one primary battery 
and a primary coil of wire. i 
¥Iox. 


MICROMETER AND EQUATORIAL MOUNTINGS. 


Sir,—It would be impossible to give an intelligible de. 
scription of the equatorial mounting of a large refiecting 
telescope without numerous d ms, which could only 
interest a very limited number your readers, But if 1. 
W. B, would make a proper application to the Conncil of 
the Royal Astronomical Society, he would probably be per- 
mitted to inspect Mr. Lassell’s photograph and descrip- 
tion of his i at their rooms at Somerset House, 
whero he would see other models, and might ob. 
tain information which would be very valuable to him. 

Witn regard to what he calls the double position micro- 
meter” (by which he evidently means the pont tape, hi 
pornon micrometer) the following directions will enable 

m to employ it. I assume, of course, that the telescope 
with which be is using it is equatorially mounted. Sup- 
posing that he has the instruments before him, he will find 
it to consist of a position circle, and an eye-piece containing 
four pieces, of which the the third (from ‘the eye end) is 
bisected, and one of its halves movable by a micrometer 
screw. When the two segments of this lens are accurately 
in the position which they occupied before the lens was- 
cut, the eye-piece will transmit but a sipgie image of a star, 
the micrometer head should then read O, as should the 
little ecale on the pointer, which shows the number of 
who e revolutions made by the screw (This last adjust- 
ment is made by the maser, the first is perfected by twisting 
the micrometer head round on the screw, when there is 
but one image visible). Now, then, let T. W. B. put in the 
eye-tube with the wire stretched across it, which wili be 
rupplied with the instrument, direct the telescope to a 
star, separate the images, and turn this eye-tube until the 
wire bisects these images. Then set the vernier to 60 on 
the position circle and keeping it there, turn the entire 
micrometer, circle and al, round in the eye tube of 
the telescope until the star coutinues bisected by the 
wise when the telescope is moved up and down upon the 
declination axis. The sero of the position circ.e is pow in 
adjustment. 

To find the yalue of the micrometer screw, turn the 
micrometer : y means of the milied head, unti: the vernier 
of the position circle reads 90° separate the images of a 
star any number of revolutions—say 10; and having 
securely clamped the telescope, note the interval of time 
between the passage of these two images over the wire. 1 his 
in seconds of time x 165 x cosine of the stars declination 
will give the value required in seconds of are; whence the 
value of one revolution of the screw, orone division of the 
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1 head may be immediately obtaimed by simple 
on. 

To measure the position of a double star: separate the 
images, and turn the position circle by means of the milled 
head until the four stars are in a straight line—the vernier 
it show the ang e of posit.on. 

To ascert.in the distance, cal ing the stars A and B: 
Place A upon B, and B upon A alternately, The mean 
of the readings will give the distance. 

A FELLOW OF THE ROYAL ASTRONOMICAL SOCIETY, 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Tas Stgaxroscorps.—Will any reader inform me the best 
method of preparing pictures for the stereoscope, and for 
colouring and varnishing them ?—AMATBEUR. 

CIRCULAR Saws.— Will any reader kind y inform me the 
addres: of any maker of small circular saws about 8 inches 
in diameter, the teeth not like joiner’s saws, but about 
half an inch 'ong—say two teeth to an inch, and project 


3-16ths ?—A JOINBR. 

ADDRESS WAsTED.—Can any subscriber inform me the 
addrsss of M. Rhumkorff, a osophical instrument maker 
in Paris ?—0. G. M. 

WEzseLs.—COan any reader tell me the best mode of 
making level wheels ?—Jounxn MILA x. 

DovsLs TREADBD WoRM,—Can any reader tell me how 
to draw a double treaded worm ?—Ong IN 4 Fix. 

Sorrextsa Ivorny.—Oan any reader inform me of a 
method of softening ivory, so that designs can be im- 
presar apon it? I have some recollection of a descrip- 
zion of the process being given in one of the scientific 
journals, but the name has quite escaped my memor. I 
shall feel very grateful for ary information on the subject. 
—Jons MoMuURRAY. 

Evecrao MacxeTic Ewoixs.—I am about to construct 
an electro magnetic engine, to be worked by two mag- 
nets, with fiy wheel and crank. I intend piacing the mag- 
nets opposite each o her, which will attract alternatively 
a piece of iron connected to a craak, and thus propel the 
fiy-wheel. If any reader could assist me with any sugges- 
tions, they will be thankful y received by— B. Mappocx. 

Paint AND Stream PowsR.— Can an ndent tell 
we how to make a black paint suitable fer the smoke box, 
chimney, 4c., of a portable steam engine? I: must be cheap 
and must be able o stand heat. Also, if a steam - engine, say 
10-horee power, be put to do the work of a 5 horse power 
engine, should it require any more fuel except so much as 
the increased weight of engine would require to move it ? 
It seems to mo that a certain amount of heat should give 
a certain amount of power, but I find that in two engines of 
the same construction the 10 horse-power requires two 
or three hundred of coals per diem more than the smaller 
one, and is doing no more work, How is this to be accounted 
for 7— F. H. T. 

ALARUM,.—Will some correspondent inform me how I can 
construct on aliarum calculated to awaken at any hour 
without clock or watch being used. I am aware they are 
construcced to act with sand or water, but I don't know 
the way to do it?—J. M. K. 

Can any reader inform me of a ru'e to find the quantity 
of water evsporated per hour to feed an engine wi'h steam; 
cylinder diame: er 22 inches, 4 feet strokes, speed of piston 
320 feet per minuie, boiler pressure 80 lbs. average pres- 
sare in ihe cylinder, 15 ibs, per square inch ?—W. H. 

Wars Powsk.—Perhaps some reader will tell me the 
best method of obtaining a small working power from a 
town water supply, say a common water-wheel or turbine. 
wheel ?—Scotce MECHANIC. 

Bartaky'—Can any of your readers inform me how to 
make a thermal electric battery !—Cuips. 

HYpravuLio.—Can any reader inform me how much more 
water will be forced through a pipe (say J-inch in diameter) 

y gi two, three, or four, times the pressure? For ex- 
ample, I get, say, 50 gallons a minute from a body of 
water 10 feet high, how much should I get with a pressure 
of 20 feet, 30 feet, and 40 feet high ?— GREEN. 

Gum BaRRELS.—Can any reader assist me with a recipe 
for boring gun barrels so as to bring the twist up?— 
SPORTSMAN. 

Funxacz.—I am a smith, and am anxious to make a 
trial at the castings in cennection with my work, Will 
any reader assist me to the best method upon which I can 
construct a small furnace cheaply ?—GzrOorGE NEILSON. 

Gas HoLDER.—Can any reader tell me the weight of a 
gas holder nine feet diameter, by thirteen in depth, made 
from plate 5-l6ths thick, allowing 1-16th for waste in 
making, which would leave 4-16th thick.—Brta. 

Ispia Rusese Cracks —Can any reader inform me 
where I can purchase the India-rubber clacks for pumps, 
pumps, and what about the price. —T. H. O. R. 

TELEORAPHIO Isstromsats.—In No, 28, Vol. II, you 
gave an article on our Telegraphic Instruments,” I em 
brace the opportunity togain a littie insightintothem, A 
few days ago 1 had a look into what is called a single in- 
strument. It worked with a hand like a clock. Now, 
what I want to know is, how the electric current is con- 
veyed through the Instrument and made to act with such 
precision in connection with the hand ?—Cima. 

PHotToGRaPaRy, - Can any reader oblige me with informa- 
tion as to the dest arificial lignt for taking photographs 
during the winters evenings, and the different chemicals 
used for working by sunlight ?—Lznox. 

Can any reader inform me how to preserve mathematical 
awe from rust without using oil or grease ?—R, 
J. E 

I have an improved plan for a screw propeller for 
propelling ships. Will any correspondent inform me the 
dest way. to geta spring to drive a model from four to five 
feet long ?—A. GOODWILL, f 

EcacrRicaL Maatc Pictcrz.—Could Mr, Tonkes or any 
of your electrical corres ents inform me how to mate 
7 electrical magic pi and the inclined plane ?-. 

oob, 


THE ENGLISH MECHANIO. 
REPLIES TO QUERIES. — 


“OvaL Cuuck.—In reply to G. H. D. in No. 39, I feel 
hardly competent to instruct him, for I am but a mere 
amateur. If, like my-elf. he hasconstructed portions of 
his turning apparatus, as I judzo he has. I might afford a 
bint or two ; but if he has always depended upon his lathe 
maker for alterations or additional mechanism, or is not 
acquainted with the principle of action and usual construc- 
tion of oval chucks, then I should have to enter into such 
lengthened details as would occupy too much of the value- 
able space of Tus EnGlish M&cHamic. I would, however, 
recommend G. H. D. to apply to Messrs. Holtzapffel, first, 
at their establishment in Cockspur-street, Charing-cross, 
where under the name of a turning lesson at two shillings 

er hour, he will feast his eyes on the perfections of end- 
ess apparatus, and he attended by superior and gentlemanly 
workmen to explain and simplify the same, and answer 
rt question he can put to them. Afterwards let him go 
to the manufactory of the firm in Long-acre, where they 
will instruct him on the same easy terms in the mysteries 
of filing, planing, surface testing, steel screw turning, 
boring, slotting, hammer hardening, polishing, curling, &c. 
If, however, G. H. D. should prefer my inferior suggestions, 
let him say whether his mandril has a hollow or a project- 
ing screw for fixing its chucks; height of its centre from the 
upper part of lathe bed, and the diameter and amount of 
precision required in his oval work.—CENCINO. 

Frar Saw.—On the 32nd ult, Wheelwright wished 
information respecting a fret saw capable of cutting in 
felloes and centerings; in answer to Iam about to 
erect one designed by W. Sketchley, Great George street, 
Weymouth, which I am of opinion will suit his purpose 
admirably. The table can alljusted to any angle 
required, and is also free to turn any size plank on it at 
any radius. If Wheelwright will write or call, I shall 
be happy to give him any information. I have no interest 
in the saw being advertised.—W. J. Daw, 

21, Clarendon-road, Notting-hill. 

Ivozy Stains —T. Simpson. Stain may be imparted to 
ivory in the following manner: — Blue. —Immerse in a 
strong solution of sulphate of copper until it is the tint 
required. Black.— in strong solution of logwood, and 
then steep in solution of acetate of iron. Green.—Boil in 
solution of verdigris until dark enough. Red.—Steep in 
red ink until sufficiently stained. Scarlet. Use lac-dye 
instead of preceeding. Yellow.—Impregnate with nitro- 
hydro- chloride of tin, then digest with heat in a solution 
of fustic.—T. ALLEN. 

PLANET Moriox.—I beg leave to inform David Sloan 
Thompson, through the medium of your valuable periodical, 
that in his description of Watt’s sun and planet motion, 
he made a slight mistake in showing a bar connecting the 
two wheels. Inthe original motion invented by Watt, the 
teeth of the wheels simply worked into each other without 
any connection. —WILLIAM H. THOMPSON. 

CASER HaRpeyina IRon.—Use bichromate of potash, in- 
stead of the prussiate, with the pith of ram,’ horns, (some 
use heof-parings), cut in smali pieces, and laid on the hot 
surface to adhere, sprinkle on the bichromate in powder, 
while turning theiron round with the tongs. The best file 
in the world won't touch it. 

Sort SOLDERING. — opper, pewter, tin, lead, and brass, 
can be soldered with spirits of salts (vaa has been 
“kiled” with zinc), for a flux. This will solder anything 
but zinc itself, for which free acid must be used. The 
killed spirits may remain open to the air for weeks without 
deterioration.— G. E. Crick. 

Brittle asks, in your excellent publication (Deo. 15th), 
why the glass tube of a water gauge, or a steam-gauge 
breaks some heurs after it has been cleaned with a wire, 
and when quite cold? I beg to say in reply that it is be- 
cause the wire sometimes scratches the ‘‘skin” of the 
giass, and the fracture thus commenced imperceptibly 
extends itself until the tube finally breaks. The skin of 
glass is a thin pellicle which lines or covers its surface, If 
the glass be carefully annealed, this skin becomes part and 
pina of it, and is no longer liable to the casualty named. 

nder favourable circumstances the skin of glass may be 
seen detached, and is then found to be an extremely fine 
substance like goldbeater’s skin, German glass is, asa 
rule, better adapted for tubes, such as those named by 
Brittle than that of English manufacture.—JoszTH NRW- 
TOM. 

Wares rx Prrgs.—In reply to Johannes’ question, I beg 
leave to say that the cause of the water is that the pipes 
are net laid level, and the best cure is a dry meter, but 
should this be to much he must find where the 
water lays and insert a piece of pipe in such a manner that 
the water will drain into it, Will any of your kind readers 
inform me how to construct a pair of opera glasses that 
when extended to their greatest length will be from six to 
ten inches in length. The size of glasses, price, and where 
to be obtained in London; also, an explanation of the 
model of the engines of the minotsur alluded to in No, 39 
of i= valuable paper ?—A. YELDaR. 

ENsBS.—I beg to inform Rec:us that he can get lenses 
for a i e from J. Cox. 92, Skinner street, 
Snow-hill, London. r. Cox will forward a catalogue of 
lenses to any one for 2 stamps. I can fully contirm all that 
a Fellow the Royal Astronomical society said about 
non-achromatic single lens eye-piece telescopes. I made 
one myself a few years ago; I was so disgusied with its 
. that I only looked through it once in that state, 

then fitted an eye-piece to it (composed of two plane 
convex lenses) belonging to my microscope, it then showed 
zap sers moons very well, but it was very awkward to use 
without a stand, being about 6 feet long. I then thought 
about making a stand for it but found that it would cost 
more money to make one to carry the thing than it was 
worth. I then madea 2} achromatic one which is all an 
amateur can desire, it will show Polaris as times. It is 
unnecessary for me to inform your readers how to construct 
a telescope, that having been done. By the annexed price 
list they may see that they can make for themselves for a 
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little more money an achromatic telescope, of one-half the 
length, double the power, and with good definition, which 
will always be a source of pleasure to them instead of dis- 
gust. The above is the experience of OLDÌCHARLIE. From 
Slug’s list, 244, Shetford-street, Manchester, Achromatic 
glasses fitted in cells— 


14 diameter 38 in. focus 58. 
11-16 “ 30 to 36 „ 9s, 
2 40 36 to 40 128. 


Ringle lenses for eye pieces. 4 1. Izin. each, 1s. 
CrcLops,—The increase would occur in all metals that 
The copper may have absorbed a little 
carbon, but far more oxygen.—G. 

GULLIVER.—Wax and tallow will answer, when the cells 
are new, made warm, and applied on the inside. You can 
do no good with cells when the acid has got in.— T. 


Allow me in reply to A Student, to describe the following 
very simple, yet efficient galvanometer :— 


— 


Let the point of a fine needle a, project about a x of an 
inch from the centre of a board b, about 6 inches square, 
Let about 3 yards of No. 35 silk covered copper wire be 
coiled around any convenient form, so as to produce a 
quadrangle c, about 3 inches long by 4 high, care being 
taken to leave tne two extremities of the wire’ free, Let 
stability be given to the quadrangle by tying its four cor- 
ners he coil must then be fixed on the centre of the 
board b, allowing the needle to pass through the middle. 
Two small mercury cups d, d, are then to be screwed on 
the board, in electrical communication with the free ends 
of the coil e A circular card, corresponding in size to the 
inner dimensions of the coil, and divided into 360 equal 
parts, is then to be passed over the under portion of the 
coil allowing the needle to protrude through the exact 
centre. Lastly, a well magnetised noedle e, provided with 
a delicate pivot, is to be nicely poised on the point a. The 
show and prove (which is of still greater import) that any 
such law of electrical manifestation exists? Now, more 
than myself would hail with delight any such proof forth. 
coming from his pen, and there will be few readier than I 
to reduce him to his proper status if he has ventured to 
give publicity to such a statement contravening all 
our‘ pre-received ideas and laws of electrical excitation 
without the necessary proofs founded, at least, upon actual 
experiment. Wu. Tonkegs, 

FRET Saw.—According to promise, I send a sketch of the 
fret saw, and seeing another inquiry from a Wheelwright, 
as to whether it will cut felloes, &.; I have to say that by 
driving it by a flywheel as some heavy lathes are turned, 
bya man at a crank handle, hard wood of considerable 
thickness may be cut. I have with the slow motion, and 
sweep saw cut four inch hard wood, so your correspondent 
may Judge accordingly.—TRHOS. E. MERRITT, 
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A, is the frame, fitting between the beds of the lathe B, 
the fore part of which is shewn removed, to allow the levers 
C, C, to be understood; C, O, are two brass cylindrical 
rods, the lower end of the upper rod Leing undercut, as in 
fig. 2. The upper end of the lower rod is also undercut. 
and a saw kerf is made at A (fig. 2), for the purpose of 
fixing the fret saw tightly in the ends of the rods; the 
ends of the fret saw being thrust into a drop of melted 
solder, which gives a hold for the saw in the saw kerf. The 
rods C, C, slide up and down through the frame A, and 
are driven by levers E, E, which are pivotted to the stan- 
dard D, D. An extension of the lower lever is connected 
to the driving chuck F, bya driving rod &. The aforesaid 
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whole apparatus, with the exception of the cups d, d, ought 
to be covered with a glass bell. If the call be now brought 
parallel to the needle and communication be made with 
any soarce of electricity, by means of the cups d. d, the 
needle will be deflected a certain number of degrees; and 
ceteris paribus, the stronger the current, the greater 
will be the deflections. Should greater delicacy be thought 
desirable, the magnetic needle ought to be suspended by a 
single filament of silk, instead of being poised on a pivot. 
—§8. Bottom, 
PaotocaaPay.—The Bath.—In answer to a correspon- 
dent's inquiry, B. J. Atcherley, in your No. forthe 22nd 
ult. I would recommend him to filter hia bath throuch 
cotton wool, which should be first moistened with a little 
alcohol, and then pressed pretty tight into the neck of the 
funnel aud then draw through from the bottom with the 
mouth soas t) get a passage, and do not use kaolin, as it 
is not required. It will generally take 8 to 12 hours to 
pass through. and when once in ue will keep so for 
months. I have met trou>l:s the same as described, and 
found the above the remedy in my case; but he does not 
say whether his bath is made up with anything but silver 
and water. It may not answer in his case, at any rate, it 
is worth a trial, and being a practicil photographer of 9 
years, I shall be happy to help your correspondent if it 
does not answer. and he will send further particulars through 
your paper.—HENRY Morton. 

Woop STAINING. —Parian may imitate ebony by staining 
his woo, in the first place, with a hot saturated solution of 
logwood. containing a little alum ; and, when dry, brush- 
ing it over with common writing ink. I made a very 
saccessfal imitation of ebony the week before last by this 
process, with pear-tree wood. I cannot help him about 
gilding and marbling.—AN AMATEUR TURNER 

Lexses —I may answer Gladiateur’s enquiry about lenses 
by saying that an achromatic ebject glass only, will bear 
anything approaching to powers of 300 or 600 ; and that he 
will searcely obtain one under 60 or 70 guineas to perform 
decently with this last amount of amplitication.—AN Au- 
TRUR TURNER. 

TeLgGRAPH CABLES, &c In reply to question of Veritas: 
2386, 29th Septem er, 1863, and 25, August 4th, 1865, 
not sealed yet —T. G. M. 

Gas.—Johannes asks the cause and remedy for water 
deposited in gas pipes ; as it would require a iong article 
to explain it, I recommend him to buy Mason's * Gas 
Fitter's Guide,” price 1s_; published by Mr. Hill, 54, Mur- 
ray-street, City Road.— JAMES SMITH. 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND RBADERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet- street. 


LETTERS applying for information to be furnished by post 
cannot be ati ended to. 
Correspondents are requested to keep copies of their 


drawings and manuscripts, as the EDITOR eannot under- 
take to return such as may be rejected. 


W. E., (Design for Boiler).—We have to apologise for 
delay in answering. Do you think you could utilize all 
the heat developed ? We doubt it, though this miy look 
to you afunny statement. Weare of opinion that an 
undue strain would be exerted on the boiler plates at sec- 
tion c, d, provided your drawing is correct, for according 
to it one can see that at certain temperatures, that is, the 
maximum of variations, there would be a stroag tendency 
to getting out. of shape, if priming is not to be added. 
But we are inc iaed to think thedrawin- is in fault ; and, 
if so, then we think your boiler wiil be able to get up 
steam very rapidly. Your “alteration” is a very simple 
one, and we are inclined to think it new. 

J. Gormaw.—Cut off earlier; 30 ct. is the weight. 

P. ru zs. — You have not com lied with the speci ication, 
and the award, under the circumstances is perfectl y cor- 
3 What you say is simply matter of Opinion, not of 
action, 

N. GRsGory.—It is now a very common practice, They 
are jet out at £1 and 3)s. a month, 

P. Foxs.—His address is at the Mint, Tower-hill. A 
letter will be sire to reach him. 

M. Parkes.—You don’t believe in the effect of friction! We 
can't help that. An author may write you a book, but 
he cannot make you the brains to understand. Take a 
bit of steel, hold it on the burnisher of your polishing 
lathe for a while, whilst you work the treadle briskly ; 
you Plas very soon find out what friction will do fur your 

and. 

A. Ross. — Advertise in our columns. we cannot insert 

Jour communication, us it is an advertisement. 

NERO — Messrs. Tennant, of Glasgow, and Newcastle, 
distil their sulphuric acid in p'atina stills to separate a 
little lead from it dissolved duriug the process of manu- 
facture. Te detect sulphuric acid in vine ar. add a little 
solution of nitrate of varyta. A white powder of sulphate 
of baryta will be precipitated, This, we believe, is a 
Common test. 


L. Hompogizs.—Holman is the patent 

exhibited p ee, and has often 
- VALEYMPLE —The register you require is published at 
the Patent Office, and that up to 1853 is Saared 103. 
That for the year following is also to be hid at ab out 28. 
ee Stamps to Mr. Woodcroft will fetch them for 

¥.Gser.—The English enzine used for the Mont Cenis 
Une is that of Mr. Kell; its peculiarity is the mid rail, 
to gain adhesion. It is a success, 
Bogar NEISORx.— The number of the specification in the 
Current year. 

C. Lvck.—Thinks, but too late ; 


we ma 8 
. Toom in a future number, y perhaps find 
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W. JARDIXR.— Perhaps we may treat on the subject in a 
future number, several thousand copies were excejlently 
prin‘ed, every letter clear. 

M. V. Hego.—A good idea, submit it to some practical 
firm. 

Crna. Under consid-ration. 

Rotary Encing.—Read the works published by Spon, 
Bucklersbury ; Weale, High Holborn, and Virtus, Amen- 
corner, Paternoster row, 

Tuknixx —Write to Mr. Middleton, at Loman- street, 

Southwark. as to cost. Other boiiers can, of course, be 

made, but they must be of an entirely different construc- 


tion, 
A. B. Letter forwarded to Mr, Tonkes. 


„We have to ask our correspondents to so sign their com. 
manications that they may be able to recoznise the 
answer. A Subscriber ” is nosignature —we have them 
by the thousand; the same with! Well-Wisher,” &c, 


SCIENTIFIC NOYES. 

The Royal Society of Fine Arts of Gand has de- 
termined upon a grand international exhibition of 
photographic objects. It will be under the joint 
patronage of the Belgian Government and the 
town. Communications should be addressed te M. 
de Wylder, a Gand. 

C. Schroeder Van der Kolk, son of the great 
anatomist, has just published a work entitled, 
„Soul and Body” (Seele und Leib), in which he 
endeavours to prove that what is called soul is 
simply the manifestation of brain, just as digestion 
is the function of stomach. He says, memory, im- 
agination, reason, and even volition, are but the 
result of physical actions, or electro- molecular, ex- 
cited by the operation of preception—the contact 
with the outer world. 

M I. Nicles has just annonnced a new re-action, 
by which cane-sugarfmay be distinguished from 
glucose, If cane-sugar be enclosed in a tube with 
anhydrous or hydrated bichloride of carbon, and 
maiutained for some time at a temperature of 212° 
Fahr, it gradually alters in colour; first becomes 
slightly brown. and ultimately becomes tany in 
appearance and consistence. Under similar circum- 
stances glucose does not change colour. 

In the course of the controversy upon the subject 
of London milk, which took place at the last meet- 
ing of the Society of Arts, Dr. Voelcker, who may 
be regarded as our best authority, stated that Lon- 
don milk is decidedly inferior to that from the 
country. In London the cows have more food rich 
in fatty matter, which yieldsa milk richer in butter 
than that of the country. However, the article 
sold to the consumer is very different, one-third or 
one half water, after the cream is taken off . For 
his own sake, he was sorry to say ho did not believe 
in the alleged absenca of adulteration in London 
milk, and he had analyzed many specimens. The 
specitic gravity test is, as a rule, a good one for the 
protection of the consumer. 

CHLorI se WAT IR. — It has long been known that 
in chlorine water exposed to air aud light hydroch- 
loric ucid is formed. Millon has lately shown that 
some bypochlorous acid is also produced. More 
recently Barreswill has proved the formation of 
some perchloric acid under the same circumstances, 
which observation has bven confirmed by Schmitt. 
— L Institute, 1865. p. 231. 

Preparation or IoDIDE or PoTassius.—Fuchs 
places 100 parts of iodine in a porcelain dish with 
260 parts of distilled water, and adds thereto 75 
parts of pure carbonate of potash and 30 parts of 
iron filings. The mixture is well stirred together, 
and allowed to stand. The action proceeds slowly 
by itself, but hastened by the application of heat. 
When the evolution of carbonic acid has ceased, the 
mixture is evaporated to dryness with continual 
stirring. It is better to allow the mixture to stand 
for some time in a lukewarm drying oven until all 
the iron is peroxidised, and then evaporate to dry- 
ness. The dried mass is then placed in an iron vessel 
and heated to a dull redness. The residue is then 
extracted with the smallest quantity of distilled 
water; the solution, which has usually a alkaline 
re-action, is then saturated with hydriodic acid, and 
set aside to crystallise.—Dinyler’s Polytech. Journal, 
Bd. 177, 8, 251. 

Dr. Joule records a very sensible action of the 
aurora borealis upon the magnetic needle. The 
needle becomes violently agitated, and undergoes 
in the course of a minute thirty-six changes of 
deviation, varying from 10” to 1 60”. The cause of 
the movement seems to be instantaneous in its 
action, When tlie aurora appears tothe west of the 
magnetic north, the needle is deflected toward the 
eagt. 

The Rev. Mr. Bowditch's apparatus for improv- 
ing gaslight is attracting attention. Dr. Grace 
Caivert mentioned it in one of his Cantor lectures 
last session, and it has been tried with satisfactory 
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results by experimentalists in different parts of the 
country. Briefly, the apparatus may be described 
as a tight metallic vessel, containing oil, or naph- 
thalin, or whatever hydrocarbon may be used. 
The gas enters by one opening, passes across the 
surface of the liquid, takes up its vapour, and 
escapes by another opening to feed the burner. As 
the flame is placed below the vessel or holder, the 
contents are vaporised ; hence the passing gas finde 
material already prepared for enriching the light. 
The amount of improvement is remarkable; for, 
with the addition of abeut thirty grains only of 
naphthalio vapour to one foot of gas, the light is 
increased seven or eight times. With oil, the result 
is lower, not exceeding from four to five times; 
but even this is an important gain, Mr. Bowditch 
has made numerous experiments at his residence at 
Wakefield, and among the practical conclusions 
which he has worked out, the following may be 
selected as highly satisfactory ; namely, that with 
his apparatus, one gallon of oil worth 2s. will pro- 
duce with 1,000 feet of coal-gas such has is used 
in London, more than would be given by 4,000 
fect of gas; the cest being in the one case Us. ds, 
in the other 18s, 

ARTIFICIAL Ivony.—The Mechanics’ Magazine 
says that the process by which the most successful 
imitation of natural ivory is obtained appears to 
consist in dissolving either india-rubber or gutta- 
percha in chloroform, passing chlorine through the 
solution until it has acquired a light yellow tint, 
next washing well with alcohul, then adding, in 
fine powder, either sulphate of baryta, sulphate of 
lime, sulphate of lead, alumina, or chalk, in 
quantity proportioned to the desired (density and 
tint, kneading well, and finally subjecting to heavy 
pressure, A very tough product, capable of taking 
a very high polish, is obtainable in this way. 

PRINTING IN THE DARK.—A correspondent sends 
us (Photographie News) a curious illustration of 
printing in the dark. A pieca of sensitive paper 
being contact with a printed bill, in the darkness, 
presents a perfect transcript of the bill, the white 
portion ef the printed bill being on sensitive paper 
a pale brown, and the letters a yellowish white. 
Our correspondent says :—‘* The enclosed is a piece 
of paper sensitised on a 20-grain gelatine bath, on 
Saturday. The same night it and some more was 
rolded up by the boy in four thicknesses of paper 
(the innermost one being a common printed bill), 
and put in the bottom of a counter drawer, aud 
covered by a large book, thereby keeping all light 
and nearly all air from it, as I expected; and, this 
morning. when opened out, the piece with sensitive 
side next to the bill roceived the impress ion which 
vou see. 

ADVANCE IN THE PRIOES OF PHOTOGRAPHIC 
APppanaTus.— We understand that there is a possi- 
bility of an advance in the prices of photographic 
apparatus imminent. The Sibin makon engaged 
on this work have held a mecting. and resolved on 
memorialising employers for an advance of 10 per 
cent. on the present rate of wages. This will be the 
preliminary, we believe, to a strike, in case the re- 
quest be not complied with. We can readily 
sympathise with the plea upon which this effurt is 
made. It is alleged that the necessaries of life 
have, ‘oi late, increased much in price. This is 
undoubtedly true, and will press hardly on all 
whose income is a fixed sum, determined at a time 
when money was more valuable and food cheaper. 
We should deprecate a strike, however, for the 
sake of the workmen themselves, They already 
receive, we believe, a higher rate of wages than 
cabinet-makers not connected with photography, 
and a strike would probably bring a number of 
other men into this branch, who would require a 
little training, it is true, but who would eventually, 
probably, by increased competition, reduce the 
wages below the present standard. We cannot 
pretend to advise dednitely in the matter. We 
believe the employers will consider this question 
fairly, and should they see the propriety of comply- 
ing with the demand, photographers, we presume, 
must be content to pay a sligutly advanced price ior 
cameras, Kc. ; 

PHOTOGRAPHY AND THE Printing Press.—The 
Pall Mall Gazette bas the following paragraph on 
some new process in which photography is cou- 
cerued, but how does uot scem clear :—** Messrs. 
Sampson, Low and Son's illustrated edition of the 
Pleasures of Memory’ is remarkable as introducing 
spocimeus of a new method of pictorial art. They 
are produced without the aid of an engraver. The 
drawing is made with an etching needle, or any 
suitable point, upon a glass plate spread with 
collodion. It is then photographed upon a prepared 
surface of wax, and from this surface an electrotype 
is obtained in relief which is printed with the type. 
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It this proeess Cucdd be eared out successtully it 
would give us an important advautage ; ths artist’s 
own work would be preserved; wh reas, even in 
good wood engravings, it íis always marred more or 
less. We do not know whether in the buok before 
ux we have the first adventures in the process, but 
itso, the results are by no means discouraging. 
Nome of the illustratious are poor, but others— 
notably, the figures ou Pages twelve and forty, aud 
a striking bit of landscape on page twenty-eight— 
show that the method has distinct and peculiar 
advantages.” 


~ 


Lires of Boulton and Watt. Prineipallx from the ori- 
ginal Soho MSS. Comprising also a History of the 
lavention and Introduction of the Steam Engine, 
By SaMukL Suites. London: Murray, 1565. 

To few can a history of these two men be more in- 
teresting than to the readers of this journal of British 
Mechanics; and any work claiming to be a history 
of them deserves attention at our hunds. Mr. Smiles 
has grown quite a bookmaker, and his name is now 
a$ familiar in our mouths as houseliold worda.” As 
tə the correctness of his books —that is quite another 
affair. He was not particularly successful over George 
Stephenson; concerning that of Watt, we cannot 
see that it was at all Wanted. Lives” 
of Watt are as plentiful as blackberries in summer, 
and that by Mr. Muirhead—the intimate friend 
of Watt, and Boulton’s son-io-law—is so admirable 
that we ecarce can mention it in the same line with 
Mr. Smiles’s effort. Still, as a book, the one before 
us is very readable; and the reviews of it we have 
noticed ia the press could not well havo been more 
ſavourable to its author if he had penned them him- 
self. Oomparing the two works, we would not only 
sooner have that by Mr. Muirhead, but we think Mr 
Smiles is greatly indebted to that gentleman for 
much of his material. We need say but little con- 
ceming Watt; every schoolboy is acquainted with 
his life, and every cyclopædia of any pretensions has 
n fair memoir under the letter W, or the article on 
the steam engine, to which, by the way, Mr Smiles 
devotes much room in the early part of the Life.” 
The commencement of the book is encouraging :— 
“When Matthew Boulton entered into partnership 
with James Watt, he gave up the ormolu business, in 
which he had befure been principally engaged. He 
had been accustomed to supply George the Third with 
articles of this manufacture, but ceased to wait upon 
the King for orders after embarking in his new 
enterprise. Some time after, he.appea red at the Royal 
levee, and war at once recognised by the King. 
‘Ha! Boulton, said he, it islong time since we have 
seen you at Court. Pray, what buemess are you now 
engaged in?’ I am engaged, your Majesty, in the 
production of a commodity which is the desire of 
kings.’ ‘And what is that? what is that?“ asked 
the King. Power, your Majesty,’ replied Boulton, 
who proceeded to give a description of the great uses 
to which the steam engine was capable of being ap- 

ied.” 

eer then we make the acquaintance of Hero, and 

alot of excellent material given years ago, by Mr. 

Muirhead, with this differenco, thut we are reminded 

now and sgain how the black-looking stuff „grew 

into the three black crows.” We object to Boulton 
taking precedence of Watt, for though he was a min 
of energy, mechanical knowledge, and ability, he is 
not entitled to a prominent place amongst engineers, 
and he never claimed it. it generally remains for 
ancestry or folkr desirous cf making a stirto set up 
rich elaims; and we have ample proof of this in con- 
nection with George Stephenson. That Boulton was 
acredit to Birmingham is gladly eckoowledged by 
all who know anything about him, and that he was 
a sagacions men is evidenced by the readiness with 
which he recognised the merits of Watt's improve- 
ment on the steam engine. Furthermore, he staked 
heavily on it while its success was yet a thing to be 
achieved. It may safely be eb ted that no inventor 
ever met with a more energetic and liberal 
capitalist for a partner thin Watt met in Boulton. 
In character the pair presented à strange con- 
trast. Watt was acautious, inexpensive man 
as to business concerns: Boulton was bold, san- 
guine, rash; Watt war timid, Boulton afraid of 
nothing. It may be noted here that Mr. Emiles 
has the credit of bringing before the reader 
ths il-fecting that at one time existed be- 
tween the two partuers. That ill-feeling, how- 
ever, was but transient, and vauished with the 
success of the steam engine. It appears that the 
qasrrel between tbe pair arose through Watt's 
refnsal to join Boulton in a scheme for raising 
the wind.” “Whea I reflec,” Boulton wrote to a 
London friend, “on Watt's situation in 1772 and 
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and mine now, I think I owe him little.” “I some 
time ago gave him a security of all my two-thirds, 
after paying off (the bankere), from which you may 
judge how little reason he has to complain. He 
talks of his duty to bie wife and children; by the 
same rule I cought not to negh-ct mine. His wife’s 
fortune joined to his own did rot amount to rix- 
pevce; my wife brought me, in mouey and linda, 
£23,000. I edvanced hiin all he wanted, without a 
security; but in return he is vot content with an 
ampie secarity for advancing nothing at all but 
what he derived from his connection with me.” 
This was ungeserour—showed too much conside:a- 
tion for the “capitalist,” but as we have said, it 


due to resuscitating the unpleasantness. That 


lnspiration”—the bawbves, Writing to Boulion 
ia 1779, he SA ys: — 
„Hallelujah! Halleluxee! ; 
We have concluded with Hawkesbury. 
£217 irom Lady-dsy last, 
275 53. for time past; £2157 on account : 
We make them a present of 100 guineas. 
Peace and good fellowship on eartn:— 
Perrins 491 Evans to be dismiss-d. 
Three more engines Wanted in Coruwall: 
Dudley repentant ana amendant. 
* Yours rejoicing, 
James Watt.“ 


The following is not bad: —“ In the case of an 
engine supplied to F. Scott and Co., to work a 
hammer, it appesrs that iuetcad of applying it to 
the hammer oniy, they applied it also to blow the 
Ths cousequesce was that it worked 
both badly. They bad alao increased the weight of 
Watt of course beard of this, and 
wrote to say that the ‘'defect” might easily bave 
been foreseen, aud that the only adequate remedy 
le 
is impossible that a regular blast can ba had whilst 
the engine works the hammer and bellows, without 
“ They 
have been for having @ pocket Bible in large 
Again, certain plans of the Handsworth 


bellows. 


the ha:nmer.” 
is to have another engine to blow the bellows. 
a regulating belly as big es a church!” 


print!“ 
parish church (which was about to be enlarged) 


were sent to Watt, when he was a big man, residiug 
After looking 
them over, he remarked, If these plans be carried 
out, pre ching at Handsworth will be like squirting 
the word of God through a keyhole;” a remark 
which says more for his style of expression than 


at Héathfeld, for his approval. 


for his taste. 


On the whole, we like and we don't like Mr. 
Smiles’ book. We like it for much of the matter 
concerning the two men; We don't like it, because 


all that can be said bas already been well, said by 


Mr. Muirhead. In fact, the book was not wanted: 
and we have no genuine affection for anything 
superfiuous, however handsomely gut up. Those 
who have not got a cyolopeciia, or have not Muir- 
head’s book by them, aud feel interested in the 


subject, will probably parchase Mr. Smiles’ edition, 
* —————.—————— 
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INcnRASE Or Waces.-On the 14th inst., Mr 
Sheriff Figgins and his Son, Mr. James Figgins, of 
Ray-street, Farringdon-road, formerly of West-. 


atreet, City, letter tounders, had an interview with 


their dressers, and intimated that they would give 


them an advance of 3s. per week upon their wages, 
which advance should date from Saturday, the 30th 
ult. They further propored some other liberal 
alterations, which cannot fail to give the greatest 
satisfaction. 

Dratit oF AN EMINENT MINING ENGINERR In- 
telligence reached Newcastle-on-Tyne on Tuesday 
evening that Mr. Nicholas Wood, of Hetton Hall, the 
eminent mining engineer, was dead. Mr Wood, who 


my own at that time, nud compare them with his | 


blew over; and M:e. Smiles is entitled to the eedit 


Mr. Boulton was a just man is not to be doubted— 
and he did ample justice to the mau who was more 
than partner, who was @ firm friend; and the two 
lived affectionately together until the great divider 
stepped in to separate them. Though Watt wes 
devoted heart aud sonl to science, he yet had mo- 
ments of other “ inspiration,” concerning one of 
Which a friend says it was au eminently “Seotch 
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EX FRAC? OF COGNAU AND OF WINE. 
This is a mixtura of several ether; of the ethylic 
seri+s, bat of which the special odour is thet of 
pelarzonic ether, The essences may be prepared in 
two ways; the first gives nearly pure pelargouic 
ether, the other mixture is a very variable compo- 
sition aud apparently iuf-ri-r in quality. By the 
first method, pelarg sic acid is obtained by treating 
oil of rae by bitris acid; toethertse pelargonic acid, 
dissolve it in concentrated alcohol, and pass into · 
the mixture a current of dry hydrochloric acid; the 
pelargonie etber rises to the surface as it forma. 
By the ascoud method, a fatty body is treated by 
nitric acid, and fixed fatty acids are produced, 
such as adipic. pimelic, lauric, succinic, &, and 
also volatile aci!s, which may be distilled, and of 
which the chief are buiyric, valerianic, capric. 
caproic, caprylic, wianthylic, and pelargonic. This 
is the mixture which is to be etherised. Alcohol 
is sometimes scented with the product obtained by 
etherisiug ¢ cinic acid. extracted from cocoa-nut oil. 
To obtain this acid, saponify coc .a-nut oil by potash, 
decompose the so tp by hydroch'vric acid, dissolve 
the acid thus obtaiued in alcohol, aud pues into ita 
current of dry hydrochloric acid; a ye'lowish 
liquid will be the result; wash it with water aud 
alkaline water, when pure cocinic ether will remain, 
which mix with ten times its volume of alcohol. 
The riotness of commercial enseuces in pure 
essences may be ascertained by distillation ; alcoho! 
boils between 89° and 85%, and the essences remaia 
as residue. Artificial essences are not generally 
used in perfumery, expecting esa-nce of mirbane ; 
but other agreeably-scented essences will very pro- 
bably be some day used, carefully combined and 
considerably diluted. As found in commerce, they 
have an odour which i- far from agreeabls, aud they, 
m reover, have an injurioue effect on the anima! 
esopomy when inhaled in sufficient quantity; they 
munt then. if used, bə used sparingly.—Dra Odletirs, 
dea Parfums, et des Cosmetiques. 

Use or ULTRAMARINE IN REFINED SUGAR.— 
M Monier writes to Les Mondes tuat the use of 
iudigo, referred to in the Chemical Newer su me time 
ago, has long been given up, aud ultramarine is 
now employed. Fora boiling of 800 loaves, weigh- 
ing on the average 10 kilogrammes each, about 40 
grammes of ultra marine is sufficient. This quantity, 
which gives about 6 centigrammes to à loaf, ia 
enough to commuuioate the very slight blue tint 
required. Ultramarine is perfectly inoxious. 


Tur first invention of the process of procuring 
alum by artificial means is not known, but it appeare 
to have originated in the East soon after the tweltth 
century. In the fifteenth century there were alum 
works at Constantinople. 

Waces MOVEMENT IN THE ENGIXETIN G TRADR. 
A meeting of men employed in this trade was held 
last Tueeday evening. at Wilcocks’s-ruums, West- 
minuster-road, for the purpose of considering the best 
ravans of obtaining an advance on the present rates 
ef wages. After some discussion, it wae resolved 
that the advance to be asked for should be ten per 
cent on the present rate of wages. It was also re- 
eclved that district meetings should be held through- 
out London, so that the whole of the trade should 
beembraced in the movement A committee was 
then appointed to carry on the agitation, consisting 
of delegates from the priocipal shops in the trade, 
andaubscriptions are to be received from each dis- 
trict to pay the expenses of the movement. The 
present movement har taken place against the wish 
of the officials of the society. 

We mentioned last week that, at the moment of 
going to press, we had reccived a commapnication 
frem the solicitor of Messre. Holtzapffel and Co. 
respecting certain alleged infringements of their 
copyright in the late Mr. Charles Holtzapffel's 
work on Turniug and Mechanical Manipulation, 
and at the same time promised a fuil apology, 
| should we upon examination find that we had been 
led to any infringement of their rights: we have 
since made an examination into the circumstances, 


was in the 72d year of his age, had gone to London | and deeply regret to find that we have been most 


to consult his medical adviser, and died there on 
Tuesday. Mr. Wood had been connecte i with ex- 
tensive mining operations in Northumberland and 
Durham fully balf a century. He was associated 
with George Stephenson at Killingworth Colliery, 
and had for years been a great authority upon all 
subjects relating to mining engineering in every part 
of the kingdum. Mr. Wood was a large coal owner 
in the county of Durham, and his name is associated 
with the late Mr. Joha Buddle and other great au- 


thorities in mining engineering, and with George 
Stephenson in the early history of railways. 


s-rionsly misled by a coutribu'or upon whose good 
faith we implicitly rened, bnt who has, unlorto- 
nately for ourselves, suppliod us with extracts 
from Holtzapffel's Mechanical Manipulation,” in 
place of original articles as we supposed them to 
be. Unler these circumstances there is but one 
course that would be followed by any respectable 
journal, namely, to offer every apology and amends 
in our power for the iofringement which has 
most assuredly been entirely unintentional upon 
the part both of the management and proprietors 
of this journal. . 
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KIRKALDY’S IRON AND STEEL TESTING 
WORKS. 


The immense extent to which iron is now em- 
ployed in buildings of alldescriptions in the metro- 
polis, has induced Mr. Kirkaldy, author of the 
well-known work on iron testing* to erect in The 
Grove, Southwark, works for testing materials and 
details. The machinery has been constructed from 
Mr. Kirkaldy's designs, by Greenwood and Bat- 
ley, of Leeds, and is adapted for any kind of 
strain-pulliog, crushing, beating, twisting, shear- 
ing, punching, bulging, buckling, collapsing, or 
bursting— weil exhibited by our illustrations; and 
this to any amount, from 10lbs. to 1,000,000 lbs. 
It will also test specimens of substances as well as 
manufactured articles; and will, as required, as- 
certain the ultimate breaking strain or any lowered 
amount of proof strain. There can be little doubt 
but that engineers, architects, ship and bridge 
builders, boiler-makers, and others, will find Mr. 
Kirkaldy 's apparatus advantageous in detgrmining 
the best proportions in structural details, as we 
as the materials and variety of materials adapted 
to their different requirements. 

Among the first works subjected to the operation 
of the apparatus was the patent girder of the 
Messrs. Phillips, of the Coal Exchange. Of this 
girder we may remark, in passing, that its pecu- 
liarity consists in the flanges being rolled solid, 
inetead of being rivetted, as heretofore, whilst the 
web is somewhat thicker than usual. in the trials 
the first experiment was with a light girder, 8 
inches deep, with 2} inch flanges, and 20 ft. be- 
tween the supports; the weight was 221b. per foot 
ron, the iron equal to ordinary Staffordshire plate. 
The breaking weight of an ordinary similarly 
sized girder is about fourtons. At seven tons the 
supports of the new girder gave way, and it turned 
over in the grove ofthe machine. On examination, 
though considerable vertical set was found, there 
was no fracture. Other experiments were equally 
favourable to the Phillips’ girder. 

In the illustrations, as noted (the arrows exhi- 
biting the directions of the strain, and the speci- 
mens as before and after the strain), Figure 1 


exhibits the tensile strain—or that applied to chain 
and other links, springs, bars, angle iron, wires of 
various kinds, up to any length—Fig. 2 exhibits 


the crushing strain, applied to pillars, walls, & .; 
bending strain, applied to girders, 


Fig. 3, the 


joista, rails, &.; Fig. 4, tho 


— 


* Results of an Experimental Enquiry Into the Compa- 
rative Tensile Strength and Other Properties of Various 
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t 
twisting strain, for 
Kinds of Wrought Iron and Steel. Lyndon, 1862. 


strain, applied to boiler tubes or others exposed to 
external presaure. Fig. 10 represents the effects of 


‘strain—sutticiently explained in the figure—as are | the bursting strain, usually applied to boilers, or 


also Fig. 6 (the punching strain), and Fig. 7, that 
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a applied te a ship's plate. Fig. 9, the collapsing 
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| overlooked, forms an essential element in 


to any hollow vessel subjected to internal pressure, 
as waterpipes, steam pipes, gauges, Ko. The 
apparatus is adopted to many other strains which 
need not be here specified. We think these illus- 
trations are so self-explanatory as not to require 
auy further elucidation. The contrast between the 
perfect and imperfect material is exceedingly 
striking and truthful. We now turn to Mr. Kirk- 
oe brs W having no gooni 5 
oulars respecting ® an 

3 of wrought iron aad gh will be 
found highly interesting and useful to a groat 
number of our readers. They are extracted 

a work written by Mr. David Kirkaldy (above 
referred to), who carried out an elaborate series of 
experiments to ascertain the comparative tenacity 
and other pro rties of iron and steel. 

As. Mr. Kirkaldy observes, ‘‘ It seems remark- 
able that whilst wo have the results of many 
important and reliable experiments on cast iron, 
extremely few have been made, or at least pub- 
lished, on wrougbt iron, and almost none on 
steel.“ The conclusions therefore, drawn from 
the results of his own carefully conducted experi- 
ments, which in some instances do not altogether 
agree with several generally received opinions, will 
no doubt be acceptable to many who may not have 
had an opportunity of reading the work. Mr. 
Kirkaldy’s book contains a number of well arranged 
tables with suitable remarks upon them, and the 
opinions of many eminent engineers on the points 
under investigation. Dr. Percy mentions the work 
in the following terme: “An excellent digest of 
information published on this subject is contained 
in Mr. David Kirkaldy's recent valuable work on 
the tenacity, or, as it is now termed, tensile strength 
of iron and steel ;* and the author appears to have 
arrived at nearly the same conclusions as myself,” 
and further on in a note, f “This excellent work 
ought to be in the possession of every civil 
engineer.” 

e conclusions drawn by Mr. Kirkaldy from 
the results of his experiments are as follow :— 

1. The breaking strain does not indicate the 
quality, as hitherto assumed. 

2, A high breaking strain may be due to the iron 
being of superior quality, dense, fine, and mode- 
rately soft, or simply to its being very hard and 
unyielding. 

3. A low breaking strain may be due to looseness 
and coarseness in the texture, or to extreme soft- 
ness, although very olose and fine in quality. 

4. The contraction of area at fracture, previously 
estimat- 
ing the quality of specimens 

5. The respective merits of various specimens 
can be correctly ascertained by comparing the 
breaking strain jointly with the contraction of area. 

6. Inferior qualities show a much greater varia- 
tion in the breaking strain than superior. 

7. Greater differences exist between small and 
large bars in coarse than in fine varieties. 

& The peeves 06 opinion of a rough bar being 
stronger than a turned one is erroneous. 


* Metallurgy of Iron and Steel. London, 1964, 
t Ibid, note 11, p. 802. 
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9. Rolled bars are slightly hardened by being 


forged down. 

10. The breaking strain and contraction of area 
of iron plates are greater in the direction in which 
they are rolled than in a tranverse direction. 

11. A very slight difference existe between spe- 
cimens from the centre and specimens from the 
outside of crank-shafts. 

12. The bresking strain and contraction of area 
are greater in those 8 mens cut lengthways out 
of cravk-shafts than in those cut crossways. 

13. The breaking strain of steel, when taken 
alone, gives no clue to the real qualities of various 
kinds of that metal. 

(To be continued.) 


KING, SMITE, X HOWELL’S (HARTFORD 
STEEL WORKS, SHEFFIELD) PATENT 
IMPROVEMENTS IN THE REVERSING 
AND EXPANSIVE WORKING OF STEAM 
ENGINES.” 

The problem of the advantageous use of the steam 
evaporated by the boiler being almost wholly centred 
upon the mechanical arrangement used for admitting 
the steam to the cylinder, it does not seem remark- 
able thata great amountof attention should have 
been paid to make so essential a part as perfect as 
possible, and in no case is this so much exemplified 
as in the history of the locomotive engine. U 
ite first introduction, it was found that the plan he 
known of shifting an eccentric round upon the shaft, 
to reverse, was unequal to the requirements of the 
case in question; and the field being open, many 
applications were made for the protection of inven- 
tions to effect this purpose, but it was not till the 
year 1839 that anything of a promising nature was 

uced. In this year Mr. Dodds took out a patent 
or shifting an eccentric across the shaft by meane 
of a wedge motion; but he does not appear at this 
time to have been aware that a slight modification 
in the arrangement would have placed him in pos- 
session of a motion theor etically superior to the Tink 
motion brought out four years later, and which only 
uired to be worked out into a practical form to 
e it superior to what has been well called a 
princely motion. The discoveries of the important 
qualities of Howe's link as a valuable expansive 
gear, its superiority above all others, its various 
forms, and its universal applications in practice, are 
so well known, that it will be unnecessary to refer 
to them in the present article, the object of which is 
briefly to investigate the properties of a stud pin, or 
single eccentric thrown out of centre and shifted 
tacross the crank shaft, and then toexplain 
the mechanical arrangement, based upon the prin- 
ciple of differential motion, invented and patented 
by us for effecting this purpose, both in marine and 
stationary engines; also to show how a correct ex- 
haust may be given to the steam in the cylinders 
when the valve is worked by the link, or by any 
other motion having similar properties. 
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To avoid as much confusion as possible, we will 
suppose throughout that the outside lap on the valve 
is equal te the width of the port, which we will take 
at 2 inches, but that there is no inside lap; so that 
when the valve is in the centre of its travel a motion 
either way will allow the steam to exhaust, and that 
the maximum travel that can be given to the valve 
will equal 8 inches. 

Diagram 1 represents a valve of the above propor- 
tions worked by a stud pin, s, in which the steam is 
just being admitted to the port, P, the crank, o, being 
at the dead centre, and the engine running in the 
direction indicated by the arrow. When s was at R 
the valve was in the centre, and the lap being equal 
to 1 inch, or one-fourth the travel of the valve, that 
distance must be moved through by the valve to 
open the previous to the time the crank arrives 

at its dead centre; this will require s to be placed 
120? in advance of the crank. By following the 
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* Communicated by Mr. Henny J. H. Kino, Mechanical 
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motion of 8 during the next 60°, when it will have 
arrived at T, the port will be wide open, after which 
the valve will oepa to close tho port, and will have 
completely cl it when s arrives at u, a point 
corresponding to 8, but on the opposite side of o T, 
the steam having been admitted to the cylinder dur- 


ing the time that the crank has been running through 


1202, or, disregarding the small difference produced 
by the connecting rod, three-quarter stroke of the 
piston ; by continuing to follow the motion of s till it 
arrives at v, when the valve is in the centre of its 
stroke, the exhaust will take place, the crank having 
moved through 150°, or after nearly 15-16ths of the 
stroke has been completed, and at the same time the 
steam will be c ned on the other side the 


ton. ; 

147 while the crank is in the position shown, 8 is 
moved across the straight line 8 u, but a very slight 
motion would be given to the valve, which for all 
‘practical purposes might be regarded as nothing. 

s be moved down till it corresponds to a 3 
answering to 1808 in advance of the crank, this will 
shorten the travel of the valve, but the lead will 
remain the same; the port will then be widest open 
after 452 and closed again at 90? of movement of 


crank, which would correspond to one-half stroke of 
piston, by this alteration cutting the steam of one- 
quarter atroke earlier than before; but at the same 
time, the exhaust will take place earlier, or after the 
crank has paseed through 135°, or about 6-7ths of 
the stroke of the piston. Again, by shifting the 
stud pin to 175” iu advance of the crank, the port 
will be widest open after 5° and closed again at 10° 
after the piston had passed through 1-130th of its 
stroke, but the exhaust will take place a little after 
one-half stroke. 

If the pin, s, is now moved across C T until it 
arrives at o, and is there fixed, it will be evident 
that to open the port at all the engine must run in 
a con direction to what it did when 5 was on 
the other side o T, and this will be the case when s 
holds any intermediate position between U and oT. 
That this will be asimilar motion communicated to 
the link by the action of two eccentrics occupying 
the extreme positions, s and U, of the stud pin—that 
ie, if the larity producd by. eccentric rods is 
neglected—will be apparent when it is considered 
that the link itself is a vibratory lever, from the ends 
of which a motion is given to the valve equal in 
every respect to thet produced T stud pin when 
in the positions s or u; while in any intermediate 
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position the action of s or u would preponderate in 
the same ratio as it does when 8 occupies any cor- 
respondingly intermediate position upon the atraight 
line, s U; and by bearing this in mind it is easy to 
point to the position in the link corresponding to 
any place that might be selected as the point of cut 
off, which we shall require to do hereafter. 

What effect is produced by the varying angularity 
of the eccentrics will be shown when we come to 
| make a comparison between the single eccentric and 
the link motion: but we will now p to describe 
| the mechanical contrivance propused by us for shift- 
ing the stud pin, or single eccentric, across the shaft, 

in large classes of engines where great power is re- 
quired to move the valves. 

Figs. 1, 2, 3, and 4 show different views of an 
araa goman in which the shifting eccentric is used, 
| and fig. 5 an arrangement where the stud pin is 

made to answer the same purpose; but the principle 
| employed in both cases being the same, te. 5 will 
dest answer the purpose of a Groene! explanation, 
being on an enla scale. 1 is the one end of the 
| crank shaft of an engine, the opposite end of which 
| is supposed to be in connection with the screw or 
other machinery which the engine may be driving. 


Fig. Z. 


Upon the spare end a wrought iron piece, Fa, is 
either bolted or fastened by means of a cottar, and 
upon this piece is fitted the whole of the improved 
motion. ‘Through @ a slot is cut, into which the 
sliding piece carrying the stud pin, s, is fitted, and 
which is capable of sliding backwards and forwards 
upon g te such an extent as to allow the stud pin, i. 
to occupy positions corresponding to s and u di 

gram No. 1). The acrew, 8, which is the medium 
through which the movement is effected, passes 
through the centre of both the cog wheels, c and d. 
d has a boss made sufficiently long to pass through 
F, into which a thread is cut, and through which 
sorew, s, passes, answering the duty of a nat; the 
other wheel, c, has a feather, z, let into it, whioh 
fite into a slot shown upon the screw, which will 
eblige the screw to turn whenever c turna, The two 
wheels, c and d, into a and 6, which are fitted 
loose upon the shaft, but independently one of the 
other, which will enable them to be held from turn- 
ing while r is turning round with the end of the 
screw shaft. This is done by means of the end of 
the hand wheel shaft and pinion, r. which are 
pushed forward, the end of the shaft slipping iuto 
the slots in the washer, Y, which will stop 6 from 
turning; and a is prevented from doing the same by 
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the pinion, F, which gears into it. ‘Fhe two pair of 
wheels, a and e, and b anà d, bear the same ratio 
one to the other; and cand b being fixed, e aud d 
will make an equal namber of revolutions, giving 
us the case of a nut upon a screw turning at an uni- 


form rate; and while they remain as they are, tlie 


stud pin will remain in an unaltered position. But 
if we now want the point of cut off to be varied, or 
the engine reversed, we have only to turn the hand 
wheel, u, which will turn a, whilst b remains sta- 
tionary, producing a differential motion upon e and 
d, and making the nut wheel either run faster or 
slower than the screw wheel, and a transverse mo- 
tion will accordingly be produced, shifting the stud 
pin, if continued long enough. to the other side the 
centre of the shaft, and reversing the engine. 
(To be continued.) 
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THE FEED APPARATUS OF BOILERS. 


T'ho Giffard Injector which has been sought to be 
applied to the purpose of tilling or supplying loco- 
motive and other boilers with water has travelled a 
thorny path since the tims of its discovery. This is 
no doubt owing to the great mystery which has 
seemed to be associated with the instrument itself. 
It is at first sight paradoxical that steam iasuing 
from the steam space of a boiler can retain sufficient 
force to force water into the bottom of the eame 
boiler from which the steam is iesuing to perform 
the work. This fact has had a sort of perpetual- 
motion look about it which has seriously operated 
against a proper investigati m of the real A of 
the injector. But it results upon examination that, 
uot only may this be the case, but that a donkey 
engine working at 30lb. may force a supply of water 
into a boiler which is giving off steam at 60lb., ane 
consequently affording this resistance t» the entry of 
the supply of water. The operation of pumps in con- 
nexion with steam apparatus is a matter of continual 
auxiety. Thisis the case even with stationary as well 
as with locomotive engines, but it seems that pumps 
are inseparable from the system of marine locomo- 
tion. Owing to the unequal and sometimes sudden 
motions of a vessel at sea, the operation of the injector, 
its direction, and velocity, are affected. All that is 
necessary therefore is to enclose this, and give it some 
particular direction, which isintothe boiler. This is 
accomplished in the following way by the Giffard In- 
jector. A communication is made from a water supply 
not more than 5 or 6 feet beneath .ne boiler to the 
injector. The injector is practically two tubes of 
about 6 or 12 inches each in length, their diameters at 
one end being larger than at the other, their smaller 
diameters are adjusted at a trifling distance apart, so 
that a current of water could play from one into the 
other. The upper tube is called the combining cone, 
and the lower the receiving cone The water is 
allowed to flow round the locality at which they are 
separated, and may be supposed to have å level two 
inches up the combining or top cone through which 
the steam passes to force the water through the 
aperture of the lower cone, and so on, by a con- 
ducting pipe into the bottom of the boiler A plug 
is inserted in the top cone tapering towards the end, 
so that by elevation or depression it could entirely 
control the steam force and water supply by stopping 
up the aperature of the top cone at its lower 
diameter; these mechanical conditions are of course 
protected by a strong metallic casing. “l'he steam is 
then admitted in the top cone, forcing away the resi- 
duary water is interfered with, the current of the 
water supply being continually. broken like the break- 
ing of a current of electricity. But in the working 
of land engines, where the pump is a source of 
perpetual annoyance, it appears unquestionable that 
the injector could be applied with considerable ad- 
vantage. lt is well known that in the locomotive 
system the repair of pumps alone forms a large item 
in the cost of working, besides the continu:! and 
anxious watching they require while in operation. 
But in the case of an injector attached to a boiler it 
may be so regulated that no excess or want of water 
can take place. Applied toa good working boiler 
and engine the injector seems to represent that one 
function which confers upon an inanimate and ma- 
terial system of motion the same qualities as though 
they had proceeded from some living organization. 
he great objection which appears to stand in the 
way of its general adoption ia that of the so-called 
myatery of its operation. In the way of illustration, 
if it could be supposed that a common hour glass 
could act as well horizontally as it does vertically 
we would reach in a certain measure an ocular proof 
of injection. In the steam injector, the velocity of 
steam passing over a tube standing upright in water 
would from sympathy cause the water to ascend the 
tube, and a small quantity of it to partake of causing 
a vacuum in the supply pipe leading to the source of 
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the water, owing to the great velocity at which it 
escapes at an outlet provided for the purpose of 
setting the injector in motion. The water then rises 
up the tube, and finds a direction towards the pomt 
where the two cones are separated, where tue steam 
acts upon it, forciug it into the underneati cone, and 
away on into the boiler. 
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LENOIR'S GAS ENGINE 

Dr. Grace Calvert, in the second Canton Lecture, 
atthe Society of Arts, on some of the most impor- 
tant chemical discoveries of the last two years, thus 
speaka of Lenoir's Qas- Engine: —“ It is the produc 
tion of motive power through the combustion of coal 
gas, and you will, I hope, appreciate the discovery 
due to M. Lenoir if you culi back to memory the 
efforts which have been mada for the last twenty or 
thirty years to generate power by employing the 
expansion which air or other gases undergo under 
the influence of heat, asa substitute for steam —the 
long-proinised success and the unfortunate failures 
of Ericsson. What specially recommends the engines 
of M. Lenoir is their safety, for there is no danger 
of explosion; their cleanliness, for they require no 
fuel; their simplicity, which enables those who em- 
ploy them to use them in any room, at any height, 
and at any spot where motive power may be required ; 
for they have only to erect a little engine of one or 
two horse power, and whenever they require to use 
it, all they have to do ia simply to bring into contact 
two poles of a battery, when the fluid so generated 
will traverse space, and couvey motive power to the 
gas-engine. L-stly, these engines are extremely 
economical in their working, for they consume only 
70 feet of gas per horse power per hour; and a:sum- 
ing that 1,000 feet of gasis worth 4s. fd., the cost of 
working an engine of one-horse power will be about 
4d. per hour. M. Lenoir’s engine is very similar to 
the ordinary steam-engine, having a cylinder, piston, 
crank-shaft, and fly-wheel The following propor- 
tions of gas are admitted in the cylinder: — One 
volume of gas (coal gas) mixed with twe've volumes 
of atmospheric air. This mixture is ignited by the 
electrical spark from a battery connected by wires 
at each end of the cylinder. The connexion being 
made and broken by the rotatory action of the 
crank-shank, the expansive force necessary to move 
the piston of the engine is produced by the ignition 
of the gas, which not only produces steam and car- 
bonic acid by their combustion, but by the heat 
generated increases their volume to a sufficient 
extent to force the piston to travel backwards and 
forwards, thus producing motion The engine once 
fixed, the battery charged, and the gas turned on, it 
is ready for action, and as the work required'is com- 
pleted the gas is shut off, the engine stops, and the 
expense ceases. The facility for employing Lenoir's 
engine in countries where coal is not easily attain- 
able has been increased by substituting for coal gas 
a mixture of oxide of carbon and hydrogen, which 
can easily be procured on a commercial scale, at a 
small cost, by passing steam over heated charcoal, 
the water being decomposed, its hydrogen being 
liberated, and its oxyg-n combining with the carbon, 
itself produces oxide of carbon, and the mixture of 
these gases isa pig eie good substitute for coal 
gas. Consequently, M. Lenoir's engines can be em- 
ployed with great advantage in our British colonies 
and in South America. 


A CHRISTMAS OFFERING TO TuE JUNIOR 
READERS OF THE ENGLISH MECHANIC. 


Sir.— Knowing, as I do, that your valuable paper 
is welcomed with gladness by a great number of 
outhful students in science, I hope I shall not be 
truding in vain if, on this occasion, I address my- 
self solely to them. 

My young friends.—I am not just now about to 
make a discursive flight among the doep mysteries of 
science, but wish to confine myself to that portion 
wherein you may not only understand me, but be 
able to construct apparatus and try the experiments 
for yourselves, 

Human beings in the abstract are pretty much 
alike, and I assure you I have felt intinitely more 
pleasure when witnessing the successful result of some 
simple experiment made by myself at my own fireside 
than l have derived from seeing the same result on a 
stupendous scale, where I only saw while another 
wae the performer. 

Give Archimedes his lever and fulcrum, and let 
him move the world; what then? He knows no 
more of the value of the lever than you or Í, if 
equally acquainted with the principle of its action, 
when we remove e stone block one inch at a time 
nearer to ite ultimate destination with a crowbar. 

It is not, my young friends, what we could do if 
we had the means, but what we do with the means 
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we have that either makes ue groat in the wurld ur 
do greatly for the world in our day and generation. 

It is my intention on this occasion to treat of the 
chemistry of the gases, 30 far as that subject will 
serve as a pleasing and interesting subject for your 
study ding this holid ey seison. We live at tho 
bottom of an on of atmospheric air, composed of 
oxygen and nitrogen g-ses in à state of mechanical 
mixture, in the proportion of about one-fifth of the 
former to four-fifths of the latter, and it is a strange 
fart that science has revealed to us that wherever 
the air bas been taken from these proportions hold 
good. “Air has been brought from lofty Alpine 
heights, and compared with that from the plains of 
Egypt; it has been brought trom an elevation of 
21.000 feet by the aid of » balloon ; it has been col- 
lected und exsmined in London, Paris, and many 
other districts ; and still, such is the wonderfully dif- 
fusive power of gases, the proportions of oxygen and 
nitrogen bavo been found the same.” Here, then, in 
every bre th we draw, if properly ex mined, wehre 
direct evidence of the power. wisdom, and beneti- 
cence of the Creator, Oxygen is the gre tt supporter 
uf animal life. nitrogen its deadly enemy, and the 
same may be siid of all kinds of artificial combus- 
tion. It the atmosphere were all oxygen we should 
just live too fast, or, which is the same thing, burn 
out” too rapidly. If it were all nitrogen we should 
die at once, for though as far as we know of it, 
nitrogen does not kill people, yat for a certainty it 
will not let them live, so it comes to the same thing 
in the long run. 

This effect of nitrogen is exhibited when we ap- 
ply an extinguisher tu a candle, or a damper on the 
top of a furnace chimney, closing the furnace doors; 
and if we float a small piece of phosphorus, or a 
piece of cork in a basin of water, by igniting the 
phosphorus and quickly inverting a tumbler over it, 
we remove all the oxygen, replacing it by phospho- 
ric acid, which is rapidly absorbed by the water, the 
letter rising in the tumbler to the height due to the 
quantity of oxygen removed. 

The atmosphere is at all times contaminated with 
other gases, some of which are very poisonous, such 
as sulphuretted hydrogen and carbonio oxide. 

The former of these it obtains gener-lly from stag- 
naut pools, and some from the combustion of ordi- 
nary coal fires, and the delightful aroma due to its 
presence even in very small quantities may be known 
to any who have hid the ple sure of emelling a putrid 
egg. The latter (carbonic oxide) is the deadly 
Which kills people who descend into weils, gadis 
better known as the fire-damp, which destroys 
so many of our coal miners whe have chanced to 
escape from an explosion of carburretted hydrogen. 

The sins of this deadly gas were for many years 
heaped upon the head of carbonic acid,” one of 
the most innocent of the gaseous family; in fact, it 
is to carbonic acid that we are indebted for aerated 
bread in lieu of the heavy indigestible baked dough,,. 
for fine sparkling ale instead of ale “ flat, stale, and. 
unprofitable.” fo this gas the cooling effervescence 
of lemonade and champagne are due, and we are 
much indebted to science for removing from the: 
shoulders of this innocuous, jolly, good-natured g se. 
the foul anathemas due to his younger brother. 

To speak metaphorically, acid,“ theelder brother, 
has two atoms of oxygen, while “oxide,” the younger, 
has only one, in consequence of which he goes roam- 
ing about a perfect misanthrope, ever ready to rob- 
anything or auyone, so that he may arrive at the 
samo status as his senior. Well! a human victim. 
goes down a weil; oxide“ is there and on the alert. 
The moment the victim opens his lips for an inspi- 
ration, down rushes ‘‘ oxide,” and instead of giving 
robs the poor victim’s lungs of this much-coveted 
oxygen and escapes; but the heart is at work, and 
forces the unoxygeaated blood to the brain, when 
the victim instantly falls senseless, for the brain 
cannot perform its functions in the absence of oxy- 
gen, and upon its action depends those of the whole 
vital systen. Thus oxide“ succeeds, but the vie- 
ti n is a corpse! 

In order to study the nature and effects of gases. 
the apparatus required are few, simple, and not 
costly, if we go the right way to work; and it is 
in this respect [ trust to make myself more espe- 
cially useful to my young friends. First, then, ob- 
tain from any oil shop a few Florence flasks (price 
one penny each); wash them well iu a strong solution 
of common foda and water Procure a spi it lamp 
(cost one shilling and the methylated spirit sixpence 
per pint), a few glass tubes }-inch diameter (coat 
eighteenpence per lb.), a foot of india rubber tube 
(cost threepence), to serve as joints for the glaas 
tubes; a glass jar similar to those in which sweet- 
ineats are generally kept, about 8“ deep by 4” dia- 
meter (cost eightpence), with a wood cover loosely 
fitted, this having a hole about 1” diameter througls 
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reaching nearly to the bottem of the jar, and pro- 
truding about one inch, as shown in Fig. 1. Lastly, 


FIGO. 1 


obtain a common tin saucepan (cost 16.) Take tho 
handle off the lid, and solder up one of tlie holes you 
thereby make, while in the other enlarged, as shown 
at Fig. 2, you solder in a short bent pipe 3“ dia- 
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meter made of brass, }” tube (threepence per foot); b 
is a“ gas-oock (price ninepence), having a tube f, 
tinned to it, and also to the saucepan lid in the 
centre; this passes nearly to the bottom of the sauce- 
pan when the lid is fixed ; a short tube connects the 
top of the cock to a small cylindrical reservoir, which 
can readily be made of a coffee canister cut in two 
with a file. Again, near the bottom as possible, on 
each side solder in two other brass tubes, ¢ and d, 
aud having soldered the lid securely to the sauce- 
pan, you have at once a very efficient gasholder. 

To use this we put a small cork in each of the 
tubes c and d, leaving a open, and pour in water till 
the gasholder is filled, when the water will run out 
ata. Turn off the cock b, put a cork in a, and then 
open c and d. If now we attach any source from 
which we are generating gas to e by the intlia-rubber 
tube, the gas, by ite superior levity, will rise tàrongh 
and displace a quantity of water equal to its own 
bulk, such water passing out at d, and this will con- 
tinue so long as the gas is generated until tho gas- 
holder is filed, then disconnect the generating appa- 
ratus, and cork up both apertures, c and d. l'o use 
the gas thus stored we have only to attach a bladder, 
or any other receiver to a, fll the reservoir e (and 
keep it fall), with water, which by its superior gravity 
will descend the tube /, and force out the gas through 
u. This holder is most useful in experiments with 
oxygen and hydrogen, but the latter gas should 
never be left iu the holder after it is done with, ae it 
may form an explosive mixture, from which by in- 
advertéeace most disastrous results might emeue 
Uxygen for experimental purposes is must readil 
obtained by mixing powdered chlorate of potash 
(sixpence per oz.) with a small quantity of black 
oxideof manganese (twopence per oz.) Half an ounce 


of ehforate should yield nearly one gallon of pure 


oxygen, while the manganese, being unaltered by 
the operation, will serve again for futare experi- 
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The mixture is introduced into one of the 
Florence flasks, and the temperature raised by the 
spirit lamp. When at a dull red heat the oxygen is 
given off, which may readily be ascertained by hold- 
ing a pie ꝛe of ignited charcoal at the extremity of 
the tube coming from the flask, the brilliant glow 
wLich it assumes showing the presence of free oxy- 
gen. Bo soon as this takes place couple up the con- 
ducting pipe to the pipec of the gaslolder, and fill 
it with the vas, 

I need not enumerate all the beautiful experi- 
ments that can be made with this gas in its pure 
state, but may intimate to the uninitiated that all 
of them can be performed in the glass jar above- 


mentioned (Fig. 1) by simple displacement, in con- | 


sequence of the superior gravity of oxygen over 
atmospheric air; but in all cases where metalic wires 
sre burned, the bottom of the jar should be covered 
about 1“ deep with silver sand, as I have found 
water an insufficient protection from the intense 
heat of the burning globules thrown off. 

Judging from my own experience, I should say 
that no experiment within the range of chemical 
science, neither excepting the electric. the lime, nor 
the magnesium lights, can compare with the com- 
bustion (in a jar of pure oxygen of the given dimen- 
sions) of a few grains of carefully dried phosphorus. 

And now for Hydrogen. There was a time within 
my memory when scientific books to persons in my 
capacity were about as accessible as the heights oi 
Mount Blanc. 

Well do 1 remember spoiling my mother’s scissors 
outting up zinc sheet, and when this failed rasping 
away at a block of the metal to reduce it to the 
tenuity then considered necessary for the production 
of hydrogen. What bours of useful labour might J 
not have saved if Statham Cabinet ” had then been 
on sale, and his First Steps in Chemistry“ pub- 
lished to the world! but, alas, it was not so, and there- 
fore I and no doubt many more went filing and 
cutting on till somebody told them and me that ziuc 
by being melted in a laddle and poured into cold 
water from a height of five or six feet assumed just 
the attenuated forni that was requisite for its use in 
the production of hydrogen. 

This is very readily accomplished by obtaining a 
wide mouthed pickle-bottle (value one penny), well 
corked and covered with scaling wax varnish, two 
holes are perforated in the cork into which two pieces 
of glass tube are inserted, one reaching nearly to the 
bottom, the other just passing inside the cork. The 
one which goes near the bottom is formed into a 
funnel by a piece of sheet gutta-percha, and through 
this, from time to time, as may be found necessary, 
small quantites of sulphuric acid are poured upon the 
granulated zinc and water with which the bottle is 
tirst charged. 

The other tube forms the outlet forthe generated 
hydrogen, and after the first impure portions are 
allowed to escape this must be coupled up to the 
gasholder the same as in the case of oxygen, and the 
gas collected in the same manner, and thence again 

riven off iuto bladders for use in experiments With 
these two gases separately stored a variety of inter- 
esting and instructive experiments may be performed. 
Thus if a strong glass bottle is filled with them in 
the proportions in which they unite to form water, 
and the mouth of the bottle be made to approach a 
lighted taper a sharp ringing explosion takes place, 
and a very small quantity of water is produced A 
similar thing can be done on a smallerscale by forming 
bubbles of the combined gases on the surface of a 
strong mixture of soap and water, taking the pre- 
caution to remove the pipe connected with the 
bladder clear away from the soap water before the 
bubbles are ignited. Mixed in this proportion these 
gases produce a solid flame of greater intensicy than 
any other known artificial combustion, tho metals are 
rapidly volatilized under its actior, and nothing ex- 
cept magnesia andlime have been found to withstand 
ite effects, while tho latter is raised to so high a 
degree of incandescence as to produce that beautiful 
phenomenon called the lime light.” 

Carbonic acid is generally prepared by using a 
vessel similar in every respect to that described tor 
hydrogen, substituting white marble or common 
chalk for the zinc, aud hydrochlorine acid as the 
decomposing agent. It can be collected for experi- 
ment by displacement in the jar described above, 
being very considerably heavier than a mospheric 
air. One of the most interesting experiments with 
the gas is to place a lighted taper in the buttom of 
any glass vessel, and then pour the carbonic acid on 
it, as if it were se much water, the gas sinks by its 
‘density, and when it comes in contact with the light 
extinguishes it as surely as so much water would do. 

A variety of other experiments might be detailed, 
butjI fear I have already trespassed too far upon 
your space, and will therefore conclude with one ex- 
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periment, wherein a variety of gases are called upon 
at once to play a part, atd which may be called a 
Pyrotechnic Pudding. Pound in a mortar, separately, 
one ounce of chlorate of potash, and two ounces of 
loaf sugar, then mix them intimately with the fingers 
on a sheet of paper, place them when mixed in the 
middle of a large plate, piled up in the form of a 
cone, and having previously dipped a glass rod in 
strong sulphuric acid, desire some novice to mix the 
pudding up with it, upon his trying to do soa vivid 
conflagration will ensue, to his amazement and the 
amusement of all, the pudding vanishing without 
Jeaving a plum behind WM. TONE xs. 


IMPORTANCE OF KNOWLEDGE TO THE 
MECHANIC. 


Let us imagine, fora moment, the condition of 
an individual who has not advanced beyond the 
merest elements of kaowledge, who understands 
nothing of the principles even of his own art, and 
inquire what change will be wrought in his feelings, 
his hopes, and happiness, in all that makes up the 
character, by the gradual inpouring of knowledge. 
He has now the capacity of thought, but it is a 
barren faculty, never nourished dy the food of 
the mind, and never rising above the poor objects 
of sense. Labour and rest, tbe hope of mere animal 
enjoyment, or the fear of want, the care of provid- 
ing cuvering and food, make up the whole sam of 
hia existence. 

Such a man may be industrious, but he cannot 
love labour, for itis not relieved by the excitement 
of improving, or changiug, the processes of his art, 
not cheered by the hope of a better condition. 
When released from labour, he does not rejoice, 
for mere idloness is not enjoyment; and he has no 
book, no les ou of science, no play of the mind, no 
interesting pursuit to give a zest to the hour of 
leisure. 

Home has few attractions for him; he has little 
taste for the quiet, the social converse and ex- 
change of feeliog and thought, the iunocent en- 
joyments that ought to dwell there. poole has 
little to interest him, for he has no sympathy for 
the pleasures and or pursuits, the cares or the 
troubles of others, tə whom he cannot feel nor pre- 
ceive his bonds of relationship. 

All of life is but a poor boon for such a man; and 
happy for himself aud for mankind if the few ties 
that hold bim to this negative existence be not 
broken. Happy for him if that beet and sureat 
friend of man, that messenger of good news from 
Heaven to the poorest wretch on earth, religion, 
bringing the fear of God. appear to save him. With- 
out her to support, should temptation assail him, 
what an easy victim would he fall to vice or crime! 
How little would be necessary to overturn his ill- 
balanced principles, and throw bim grovelling in 
intemperance, or send him abroad, on the ocean, or 
the highway, an enemy to himself and his kind! 

But let the light of science fall upon that man; 
open to bim the fountain of kuowledge; let a ſew 
principles of philosophy enter his mina, and awaken 
the dormant power of thought; he begins to look 
upon his art with an altered eye. It cvases to be 
a dark mechanical proccess, which he caunot under- 
stand; he regards it as an object of iuquiry, and 
begins to penetrate the reasons, and acquire a new 
mastery over his own instruments. Ho finds other 
and better modes of doiug whet he had done before 
blindly and without interest, a thousand times. 
He learns to protit by the experience of others, and 
ventures upon untried paths. 

Difticulties, which before would have stopped 
him at the outset, receive a ready solution from 
some luminous priaciple of science. He gaios new 
knowledge and new skill, and can iwprove the 
quality of his manufacture, while he shortens the 
process and diminishes his own labour. 

Then labour becomes wert to him; it is accom- 

auied by the consciousuess of increasing power; 
it is leadiug him forward toa higher place among 
his fellow-men. Relaxation, too, is sweet to him, 
as it enables him to add to his intellectual stores, 
and to mature, by undisturbed meditation, the 
plans and conceptions of the hour of lebour. 

His home has acquired a new charm; for he has 
be come a man of thought, and feels and enjoys the 
peace and seclusion of that sacred retreat; and he 
catries thither ths honest complacency which is the 
companion of well-earned success. There, too, 
brigut visions of the future sphere open upon him, 
and excite a kindly feeling towards those who are 
to share in his prosperity. 

Tnus his mind and heart expand together. He 
has become an intelligent being; and, while he has 
learned to esteem himself, he has also learned to 
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live no longer for himself alone. 


Temptations assail bim in vain. 


He is armed by high and pure thoughts. He 
takes a wider view of his relations with the beings 
about and above bim. He welcomes every generous 
virtue that adorns and dignifies the human character; 
he delights in the exercise of reason; he glories 
in the consciousness and the nope of immortality. 


B. ExNERSON. 


ELEOTROTYPING. 


You say you will be happy to receive a mite from 
our Christmas num- 
y your permission in 
the shape of instructions in the beautiful art of 
copying medals, &c., by means of the simple process 


those who will contribute to 
ber. I will contribute mine 


of electroty 


ping. 
First. T intend to give only instructions for a 


first attempt. Commence by obtaining a smal! flower- 
pot, stop the hole at bottom with a cork, this is the 
porous cell. next a large jelly-pot. Now proceed to 


the chemist’s and purchase some sulphate of copper, 


about sixpence a pound, also some sulphuric acid, 
which is very cheap. You will also require a piece 
of amalgamated zino, and a peanyworth of copper 


wire. 
Second. Make a saturated solution of copper in 


jelly 


ono solution is equal in height to the other. 
Fourth. In your zino plate make a hole in which 


insert a piece of copper wiro, also make a hole 
about an inch from top, through which a piece of 


wood must be passed to support on porous cell. 


Fiftb. Moulds: these should be made beforehand ; 


make them of gutta percha, warm it in water, which 
will render it soft, press on a coin, and subject the 
two to pressure of some heavy 
press, When dry and hard, it must be blackleaded 
over the face (mind no blacklead does not touch the 
sides or back, wherever blacklead is, copper is 
deposited), warm the wire attached to zinc, and 
stick ‘it firmly on back. 

Sixth, and conclusion. Place flower-pot with the 
acid mixture in jelly-pot with the copper one, plunge 
your zinc plate iuto the flower-pot, and allow the 
mould to hang over attached to the wire. In about 
twenty-four hours the deposit will be as thick as 
a cord, you may then remove it. I think the fol- 
5 diagram will make it plainer than descrip- 
tion :— z 


d, 8, sulphate of copper solution, A, sulphuric 
acid ditto, Z, plate of amalgamated zinc, C, copper 
wire attached to zino plate, M, G, P, mould, flower- 
pot or porous coll, G, jelly-pot, P, peg to support 
zinc on edges of flower - pot. 

Saturated meaus that ss much sulphate has been 
dissulved in the water as it will take up. 

Amalgamated zinc plates are made as follow: 
Clean a common plate of zino by dipping into 
sulphuric acid, place the plate in a shallow dish 


containing a little dilute sulphuric acid, pour a small ! 


quantity of mercury on it, and with a piece of rag 
tied round the end of a stick rab the mercury over 
the surface, keepiog the rag well wetted with the 
acid. A small piece of zinc is sometimes useful to 
collect the mercury from the dish and place it on 


the plate. 
Ep. McGurg. 


A SIMPLE FORM OF FILTER.—A very simple and 
perfect form of filter has been devised by the appa- 
rateur of the College of France, and deserves atten- 
tion. It is made by placing in a tank, containing 
impure water, a vessel in such a position that a 
sponge which it contains laps over its edge, and dips 
into the water of the tank. The sponge gradually 
sucka up and purifies the water in the tank, and 
allows it to drop into the smaller vessel or receiver, 
from which it may be drawn off by a tube. By 
placing a few pieces of charcoal in the bottom of 
m 1 filtration of the most perfect kind is 
effected. 


Society opens, 
like a new world, to him ; be Jooks upon his fellow- 
creatures with interest and sympathy, and feels 
that he has a place in their affections and respect. 


-pot. 
third. In porous cell (flower-pot) put a mixture 
of 24 paris water, and one sulphuric acid. Take care 


books, or better a 
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Mr. W. F. Barrett, of the Royal Institution La- 
boratory, has communicated to the Phil. suphical 
Magazine an account of some physical effects pro- 
duced by the contact of a hydrogen flame with 
various bodies. When conducting experiments tor 
Professor Tyndall, on the nature of the radiation 
emitted by various solids heated by means of a hy- 
drogen flame, Mr. Barrett perceived a deep blue 
colour to arise on the surface of several of the sub- 
stances examined, as soon as the flame came into 
actual contact with the body. Careful examination 
of this coloration showed that the colour was restricted 


to the place where the hydrogen was in combustion, 


giving in section an image of construction of the 
The blueness was proved to be due to no 
as. It appeared on various 
substances, taken at random, such as pieces of granite, 
metal tubing, but not on all substances ; and a classi- 
fication of the substances experimented upon, accord- 
ing to the effects produced, led to no information as 
Mr. Barrett then imagined it to be a 
new kind of fluorescence, differing from that dis- 
covered by Professor Stokes, An experiment revealed 
the source of the phenomenon, and succeeding trials 
proved that it was entirely due to the combustion 
of sulphur deposited on the surface of the body. An 


flame. 
foreign element in the 


to the cause. 


oldblock of granite, when the hydrogen flame was 
applied, showed the blue colour vividly on every part; 
but, when the block was split and the flame was 
brought into contact with the newly-fractured sur- 
faces, not the faintest trace of colour wasseen. These 
experiments show that among foreign ingredients in 
our atmosphere sulphur, either free or in a state of 
combination, occupies an important place - probably 
derived from our coal fires. Mr. Barrett's paper de- 
scribed other phenomena connected with the com- 
bustien of hydrogen. | 

In the new number of the Journal of the Chemical 
Scciety is a paper, by Dr. David Price, on the action 
of light upon sulphide of lead, which has an impor- 
tant bearing upon the preservation of paintings in 
picture-galleries. His attention was directed to this 
action of light by observing that, in glass cases which 
are painted with white lead, sulphurous vapours from 
the substances inclosed did not darken the surface of 
the case, except where it was protected from the 
direct influence of light. This fact he verified by 
experiments, which corroborated the statements re- 
specting the injury which pictures suffer by 1 . 
kept in ill- ventilated and badly-lighted places, an 
the beneticial effects frequently resulting from the 
exposure to light of injured pictures. Sir Charles 
Eastlake, in reference to Turner's Queen Mab” 
and The Deluge,” where the whites are turned to 
blacks, has stuted that white lead, if not tolerabl 
well secured from the effects of the atmosphere, will 
undergo a rapid change in London. As an illustra- 
tion, to show that the changes effected by the secret 
and chemical process may be brought about by simple 
exposure to light, Dr. Price placed a picture in an 
atmosphere of sulphide of hydrogen gas until it had 
acquired a dark brown colour, Strips of paper were 
then fastened across parts of the surface, and it was 
placed in a window facing tholight. Those portions 
not obscured resumed their original appearance, 
whilst those covered with the paper remained black. 
Mr. Cooke, R.A., also has especially remarked the 
beneficial action of strong light on his own pictures. 
This number of the journal also contains Mr. F. A. 
Abel’s ! Notes on Some Compounds of Copper and 
Phosphorus,” being the results of experiments made 
with the view of ascertaining whether phosphorised 
copper might not be advantageously employed as a 


material for ordnance. 
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A Misr for the coinage of Welsh silver was esta - 
blished previous to the reign of Charles I., at 
Aberystwith. The indenture was granted to Thomas 
Bushel for the coinage of half- crowns, shillings, six- 
pences, twopences, and pennies, all of which were 
oe stamped with the ostrich feathers on both 
sides. 

‘Tue English silver penny of Edward III. was 
ordered to weigh thirty-two wheat grains of the 
middle of the ear; twenty of these pennies were to 
weigh an ounce, and twelve ounces a pound; eight 
pounds were to be equivalent in weight to a gallon 
of wine, eight such gallons to a bushel of wheat, 
and eight bushels a quarter. 

WERE Jupiter to fallinto the sun it would evolve 
by the shock as much heat as the sun would give in 
32,240 years; and were its rotation stopped by 
means of a brake, the heat of rotation would be 
ogna to the solar emission for a period of 14 years, 
144 days. Were tho sun itself stopped in the same 
manner, the emission of heat would equal 116 years, 
6 days expendituro. 
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SELF-MADE MEN. 


Inigo Jones. the architect, was originally a joiner, 
and Professor Lee, the great Oriental scholar, was 
a common carpenter. He was first attracted to the 
etudy of the Hebrew language by finding a Hebrew 
Bible ina synagogue while he was engaged in re- 
pairing the benches. A desire to read the book in 
the original seized him, and buying a cheap second- 
hand grammar he set to work and soon learnt the 
language for himself. 

The life of this same Dr. Lee affords one of the 
most remarkable instances in modern times of the 
power of perseverance and resolute purpose in over- 
coming apparently insuperable difficulties. He re- 
ceived some little education at a charity school, but 
the master pronounced him to be the dullest boy he 
hadever known. During his . he took 
to reading to occupy his leisure hours. He mastered 
several difficult languages; but at twenty-eight 
years of age, his character as a esman ex- 
cellent, he married. and. determining to renounce 
the luxury of book-learning, he sold all hie books. 
By-and-bye a fire consumed his tools, and destitu- 
tion stared him in the face. Being too poor to buy 
new tools, he resolved to turn village schoolmaster ; 
but, though master of many languages, he found 
himself defective in the common branches of know- 
ledge. He set to work, and soon sufficiently mas- 
tered writing and arithmetic as to be able to teach 
them to little children. He then got an appoint- 
ment as master of a charity school, and was intro- 
duced to a very distinguished Oriental scholar. 
Quietly and resolutely he pursued his studies, ac- 
quiring greater and greater proficiency, till at length, 
by the kindness of a patron, he was enabled to enter 
Queen's College, Cambridge. Here, after a distin- 
guished course of study, he was at length elected to 
fill the honourable office of Professor of Arabic and 
Hebrew. Such, in brief, were the efforts, the per- 
severance, and the success of Dr. Samuel Lee; an 
inspiring example, showing what may be done by 
the humblest man if he will only boldly and perse- 
veringly try. i 

From the class of day labourers sprang Captain 
Cook, the eminent navigator—a most enterprising 
and heroic voyager, who 


** Steer’d Britain’s oak into a world unknown, 
And in his country’s glory sought his on.“; 


From the barber’s shop rose Sir Richard Arkwright, 
the inventor of the spinning-jenny, und the fore- 
runner of the cotton manufacture of Great Britain; 
Lord Tenterden, the most distinguished of Lord 
Chief Justices; and the great landscape painter, 
Turner. In fact, hardly any craft or trade can be 
mentioned which has not supplied its instance of 
persevering effort, in the midst of discouragement 
and aaa at length crowned with honour and 
success ; and it is the glory of our country that such 
instances should be so familiar and so numerous.— 
Old Jonathan, 


The wood of trees which have grown on moun- 
tains, under the same conditions, is more compact 
than that grown in plains; the wood of closely- 
grown trees is more compact than that of isolated 
trees; and the compactness appears to increase in 
proportion to the dryness of the soil. 

SuccessFuL TRIAL oF Gun CoTTon.—A most satis- 
factory trial of gan cotton has just been made under 
the supervision of Messrs. Prentice and Revige, with 
a view of testing the comparative efficiency of gun- 
powder and gun cotton, when used upon a large. 
scale, for it should be mentioned that Baron Lenk s, 
cotton (of which Messrs, Prentice and Co., of Stow- 
market, are the sole manufacturers in England) 
already extensively used for blasting operations 
many of the collieries of Northumberland and Dur- 
ham. Where the experiment took place the rock is 
34 ft. in height. A drift measuring 2 ft. 8 in. in 
diameter was driven 30 ft. in a direct line from the 
face, and from the extremity of these two cross- 
heads, each of 30 ft., were put out. At each extreme 
end of these three barrels of compressed ootton were 
placed, each containing 120 Ibs. of explosive material 
(the 720 Ibs. of gun cotton thus put in were con- 
sidered equivalent to nearly 1 ton of gunpowder), 
and being provided with two of Abel's fuses to ignite 
them with, the drifts being properly tamped, the 
electricity was communicated to the charge from 
an ebonite frictional battery, and the effect was mag- 
nificent. An enormous fissure, 125 ft. long and more 
than 50 ft. wide, as well as many others of a less 
extensive character, were produced. It is estimated 
that fully 15,000 tons of ground must have been dis- 


lodged. 
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PROGRESS OF INVENTION. 


IMPROVEMENTS IN Furwaces.—Acoording to the 
favention of Messrs. Woodward, of the Queen's 
Foundry, New Islington, Manchester. it is proposed 
to supply air to furnaces for melting metals, or 
smelting ores, by applying one or more jets of steam 
in the flue, fonnel, or chimney leading from the 
furnace, so as to create a partial vacuum above the 
fire, the required sir to support combustion entering 
at proper orifices arranged at the lower part of the 
furnace. The second part of the invention consists 
in the construction of farnaces for melting metals, 
so as to apply the waste hest to generate the 
steam to oreate the vacuum. 


Pumups.—According to the invention of Mr. J. H. 
Wilson, of Liverpool, it is proposed that, in the 
caso of a main pump, to cast the working- barrel 
parallel to a chamber divided internally by a 
vertical diaphragm, extending nearly to the top. 
Ove side of the chamber is connected at the bottom 
with the head of the suction-pipe, and the other is 
provided with a port, opening into the working- 
barrel below the foot-valve. The object of this 
chamber appears to be to catch any chips or other 
otstractions which may be pumped up, and which 
would otherwise pass into and choke the working- 
barrel 


Lime Puppuune Furnaces.—The essence of 
the invention for this purpose, patented by Mr. 
Robert Mushet, of Cheltenham, consists in employ- 
ing the compound ore of titanium and iron, ilmenite, 
when pulverised and mixed with refractory sub- 
stances, such as lime, silica, kaolin, calcined iron, 
slag. magnetic iron ore, or hematite iron ore. with 
or without the addition of salt or other alkaline 
matter in making, linfog, or fettling the sides or 
bot.oms of furnaces used in the manufacture of 
iron and steel, in order to render them more durable 
than usual. 


Maxvuracrunx or SrxRI.— Julien Derry. New 
York, Alex. Frippel, Brooklyn, and Engene 
Gaussion, Baltimore, claim the tuyeres passing 
throuzh the walls of an arch, and carrying steam to 
the liquid pig after it has left the furnace, so as to 
produce gramulation.—2. The water tauk or reser- 
voir placed under the raid arch. for the purpose of 
receiving and chilling the granulated pig.—3. The 
tuyeres adapted to the furnace, for the pu of 
carrying steam to the re-heated granular pig, with a 
view to transform it into magnetic oxide,—4. They 
further and especially claim the general disposition 
of the appliances for the production of the ssid gra- 
nulated, chilled, and oxidised iron. 


New Socar Macuiwz.—The Bulletin Commercial 
gives the following particulars of a vacuum ma- 
chine, invented by MM, Oail et Cie, which has been 
used with success in Mauritius by M. Portal, owner 
of the Anse Jonchee estate. The apparatus 
consists of three vertical cylinders of copper, each 
containing two tubes half the internal height of the 

linders in which the steam circulates. The cylin- 

ers are six feet h and three feet in diameter, 
and are surrounded by a wood casing, which mate- 
rially retards the loes of heat; they communicate 
with the outside by pipes. The first cylinder 
receives the waste steam, which had hitherto been 
entirely lost, from the defecators and other machines 
used in the factory. The steam which rises from 
the boiling liquid in tho first, warms the liquid 
contained in the second cylinder, and the steam from 
the second in its turn warms the third; a successive 
Aminution of atmospheric pressure in each cylinder 
takes pee and tbis reduction allows an active 
ebullition to go on notwithstanding the diminution 
in gt. Two men suffice to look after the apparatus, 
and ff the vacuum pan be conveniently placed, those 
who are occupied with it can also attend to the 
cylindrical generators. By this arrangoment all the 
men employed in looking after the coppers, and the 
furnace which warms them, are rendered unneces- 
sary, and the sugar is prepared at a temperature 
which renders the formation of molasees impossible. 
The quantity of crystallisable sugar given by the 
Juice thus becomes considerably greater, and at the 
same time its quality is eaid to be so superior that it 
hardly requires to be washed in the centrifugal ma- 
chine. The simplicity of the apparatus is such that 
M. Portal finds that an ordin intelligent Indian 
can take charge of it after a few hours training, and 
the only thing required for success is great clean- 
liness. It works with such rapidity that the cane- 
juice crystallises in two to two and a-half hours. 


The saving of fuel by this system is said to amount 
to one-third. 


THE MATERIAL MARKETS. 


M.ETALS &c. 
IRON s— 
££ . d. E . d. pret. 
Welsh Bars, in London e per ton 715 0 to 8 0 0 3 
Nail Rods ee ee ee do 810 0 9 0 0 2 
Hoops ve ee ee do 915 0 10 0 0 
Sheets, single se ee se do 10 10 0 10 15 0 
Staffordshire Bau ee ee do 8 10 0 9 10 0 
Bars, in Wales .. oe do 7 0 0 0 0 0 3 
Rails as 2 5 a es do 7 0 0 o 0 O nett 
Foundry Pigs, at Glasg, No 1 do 3 2 6 3 9 0 nett 
Swedish Barz wa Pr do 1110 0 12 0 0 34 
STEEL :— 
Rwedish Keg, hamwered .. per ton 1510 0 1610 0 
Swodish Faggot.. .. ee do 16 0 0 0 0 
COPPER : 
Sheet and Sheathing, & Bolts per ton 109 0 0 113 0 0 3 
Hammered Bottoms .. oe do 121 0 0 00 0 
Flat Bottom- not Hamrd r do 116 0 0 0 0 0 
Cake and Tough Ingot oe do 100 0 0 los 0 0 
Best Felected .. oe ‘ do 199 0 0 0 0 0 
Fine Foreien .. wa sa do 102 0 0 113 0 0 
Yel. Metal Sheathing & Rods perlb 0 0 9 60 0 94 
LEAD : 
Pig English oe . peor ton 22 10 0 000 21 
» Spanish Rott.. a oe do 20 15 0 21 0 0 
Shot, Patent oe oe . do 24 5 0 0 0 0 
Sheet ee se ee oe do 33 5 0 22 10 0 
White oo os eo ee do 29 0 0 0 0 0 3 
SPSLTER:— 
On the Spot oe ee do 2210 0 B 00 net 
Tir :— 
English Block ee oe ee per ton 102 0 0 0 0 0 21 
0 T ee oe eo do 103 0 0 0 0 0 
do Retined oo oe do 105 0 0 0 0 0 
Banca T Se oe do 97 10 0 0 0 0 nett 
Etraits oe oe ee ee do 98 0 0 90 10 0 nett 
Zixo:— 
English Sheet oe oe ee r tou 28 0 0 0 0 0 21 
Devaux's V. M. Roofing Zine 3 0 0 0 O 17 


do 0 
„ And 5 per cent. additional discount if laid upon the new 


system, 
QUICKBILVER ee a .. per btl. 8 0 0 9 0 0 3 
REGULAS or ASTIMONY. 
French star ii ee „per tou 35 0 0 000 3 


LATEST PRICES OF TIMBER. 
Tru xn, duty 1s: per load, drawhack Is: 


Teak . . . load £11 0 £13 © load, drawback 2. 
Quebec. red pine. 3 5 415 | Quebec, white spruce 13 10 19 0 
„ yellow pine.. 315 315 St. John, white do... 1210 14 10 
St. Johu N.B. yellow 0 0 0 0 Yellow pine, per re- 
Quebec oak, White.. 415 5 5 duced C. 
„ dir cb... 435 415 | Canada, lst qual 16 10 19 10 
70 . 3 10 8 0 2nd do 12 14 0 
Dantzic oak ... 310 6 0 Archangel, yollow.. 13 0 14 0 
10 —— 2 10 2 10 St. Petersburg. yol. 10 0 12 0 
Memel fir ..... 3 0 3 10 Finland ......... .. 810 1010 
Ig. 5 „„ „4 2 3 8 310 Memel. 10 0 15 
Swedish „5666656 2 26 2 8 2 10 Gothenburg yellow 9 10 11 0 
Masts, Quebec 4 white 8 10 9 0 
ple . . . 610 8 10 Gofio, yellow.,...... 10 0 11 10 
„ yollow pine.. 5 0 6 0 Roderhainn ........ 910 11 10 
Lathwood, Dantzic, Christiania, per C., 
fi 6 10 7 10 left. by 3 by 9 in. 
St. Petersberg 7 10 8 0 yellor u 0 33 0 
Deals, per C., 23 ft by Deck Plank, Dantzic, 
3 by 9in. duty 2s. per per 40ft.3in .... 014 1 6 
MISCELLANEOUS. 
Oirs, &c. 
Seal, pale..per ton 50 0 0 0, Cocoanut, Coch. ton 52 0 0 0 
perm body ...... 115 O117 O| Palm, fine........ 441045 9 
CO.. . 53 0 0 Of Linseed............ 38 5 0 0 
Whale. 8. Bea, pale 48 0 53 0 Rapeseed Kng. pale 56 0 87 0 
Olive, Gallipoli.... 56 0 0 0] Cottonseed ........ 38 0 4310 
LONDON COAL EXCHANGE. 
s. d. Wallsend :—~ 8. d. 
Hastings Hartley %% 16 9 Caradock Scacosesaceerseree 19 6 
Wallsend — Hartle pool. . 19 6 
East Hartl I eee 19 6 Tees LEEDEEIEEIETIEZ ZSIEZIET] 19 6 
Oarway and Duffryn Shaw's Hurtley ......... 18 6 
Malting ee eeareoees 21 0 North Staffordshire eee 18 6 


Ships at market, 74—sold, 53—unrold, 21. At Sea, 78. 
— . 


Tenders Sent in for Works.“ 


Accepted, the erection of a drapery establishment, in 
Gateshead. Mr, J. E. Watson, architect :—First Cone 
tracts.— Kyle (masonry, including old materials), £1,000 ; 
Sanderson (carpentry and ironwork), £1,984 10s.: Hastie 
(slating, including old materials), £173 ; Glaholm & Sons, 
(plumbing, including old materials), £353 4s. od.; Wilkin- 
son & Co. (plastering), £519 10s. ; Firbank & Sons (paint - 
ing and glazing), £300. 

Accepted, at da | Marlborough-crescent Chapel, New- 
castle-on-Tyne. Mr. J. E. Watson, architect :—Kyle (whole 
of the work), £1,145. 

Part of farm buildings at Hendon. Mr. E. Roberts, 
architect: - Wood, £681 19s, 6d. ; Plowman, 4650; Donne 
(accepted), £615. 

Villa at Basset, Southampton, Woolcott. Mr. Henry 
Hall, l Sanders, £2,200; Stevens (accepted), 
£2,195. 

Music-hall, Dover. Mr. Rowland Rees, jun., architect. 
Quantities supplicd :—Simms & Marten, £4,090 ; McKenzie, 
43,917; Stiff & Co., £3,884; Matthews, £3,500, 

Sixteen cottages. Mr. F. Chancellor, architect :—Brown 
(accepted), £2,000. 

Alter ations and additions to a warehouse, in &llver-street, 
City. Mr. Hervert Ford, architect :—Sandon & Co., 
47, 227; P.tman & Fotheringham, £7,147 ; Dove, Bros., 
£6,975 ; Browne & Robinson, £4,841 ; Myers & Son, £6,701; 
Bradley, £6,657 ; Brass, £6,647 ; Hill & Sons, £6,438 ; Hen- 
shaw, £6,070; Rawlins, £5,776, 


* Carefully compiled from the trade journals, daily 
papers, and contributions forwarded to the office, 


Warehouse in Bermondsey-street, Bermondsey. Mr. J. 
Gale, architect. Sewell & Sons, £1,260; King & Bon, 
£1,180; Hill & Son, £1,069; Newman & Mann, £1,025 ; 
Wells, £92). 

Taking down old buildings and erecting six new houses 
and stable buildings, in Montpelier-street, Brompton: 
Lawrence & Sons, £4,467; Brown, £4,295; Gammon, 
£4,273: Williams, £4,190 ; Newman & Mann, £4,105; Stem- 
son, £3,965. 

Completing two semi-detached residences, at Forest-hill. 
Mr. H. F. Hooper, architect ;—Evans, £330; Rowles 
(accepted) £320. 

Marine residence, Dover. Mr. Rowland Rees, jun., 
architect ;—McKenzie, £5,530,10s. 6d.; Sims & Marten, 
£5 088 ; Stiff & Co. £4,746; Mat hews, . £4 500. 

Erection of public-house, Mostyn-road, Brixton. Messrs. 
Hammack & Lambert, architects:—Newman & Mann 
(accepted), £2,250. 

Two warehouses, in Bermondsey-street, Mr. Joseph 
Gale, architect :—Sewell & Sons, £5,340; King & Sons, 
23, 192; Newman and Mann, £2,995 ; Hill & Son, £2,965 ; 
Wells, 2,920, 

Erection of a new lunatic asylum, IIylton-lane, Bishop- 
wearmouth, Sunderland, Mr John Tillman architect 
For the whole.—Jackson, £3,392 ; J. & E. Hirst, £2,090; 
Riddell & Moir, £2,738 ; Elliott & Harper, £2,731; D. & J, 
Ranken, £2,695 ; Marshall, £2,603, Excavation. Drains, 
Roads, Masonry, Bricklaying, Plastering, &c.— Hodgson, 
£1,230. enter and Joiners’ Work.— Stafford, £9 24 15s. ; 
Armitage, £800; D. & J. Ranken, £798 10s. Slater's Work. 
—Preston, £122; Dawber & Son. £106 108s. Plumber's, 
Gasfitters, and Ironfounder’s Work.—Tomkinson. £313 
14s. 7d. ; Williams, £303; Whinham, £300 15s. Painter 
and Glazier’s Work.—Bamlett, £82 12s. ; Stafford, £82 12s. ; 
Wood, £57 5s. 

St. Peter's Schools, West Bromwich. Mr. Smallman 
Smith, architect. Quantities by Chadwick Bros. :—Hart- 
land. schools, £2,067, boundary wall, £96 ; Cox, schools, 
£2,046, boundary wall. £90; Thompson, schools, £1,860, 
boundary wall, £96 ; Stonehewer, schools, £1,710, boundary 
wall, £81 ; Stockton & Son, schools, £1 676. boundary wali, 
£82; Nadin & Son, schools, £1,575, boundary wall, £95 ; 
Barker, schools, £1,650, boundary wall, £85; Fisher, 
schools, £1 553, boundary wall, £78 ; Haffner (accepted), 
schools £1,385, boundary wall, £78. 

Erection of a new warehouse, in Princes-street, 
West Hartlepool. Mr. J Tilman. architect:—For the 
Whole. — Hirst & Sons, 21,235 ; Suggit, £1,177 15s ; Jobn- 
son, £1,173 11s. ; Wright, £1,142; Tuke, £1 090 ; Marshall, 
£986 143. 11d. Joiners Work.—Stafford £370; Thompson, 
£340 ; Tuke, £264 10s, Ironfounder's Work.—Whito. £120. 
Painter and Glaziers Work.—Windross, £18 10s. Slater's 
Work.—Salmon, £36. Excavator’s, Bricklayer's Plasterer’s,, 
and Ironfounder’s Work.— Wright, £610. 


For the Ryde Waterworks. James Birrell, London 

,066 ; ngton and Topan., Bermondscy, £1,430 ; 
Cuthbert. Russell, Stroud, £1,500; Handyside and Co.. 
Derby, £1,645; Thos. Horn, Westminster, £1,765; Whit- 
more and Son, Wycombe Market, £1,806 198. ; Easton, 
Amos, and Son, £2,000. 

For Engine-house for above. Sibley, £556, cartage £21 ; 
Parsons and Co., £640, cartage, £89; Langdon, £650, 
eartage, E80; Denham, £678, cartage, £58. 


CONTRACTS OPEN FOR WORKS, 


ENGINEERING, SEWERS &c. 


Raising the ship“ London,“ sunk in the river. Try particulars 
of George Duncan and Co, 2. East India Avenue, London. 

Erection of station and other buildings for the London and South 
Coast Railway, Leatherhead and Dorking line. Particulars at the 
office of Hood and Jacomb, 6, Little George-street, Westininster. 

Tho erection of additional engine sheds, fittings, shops, and other 
buildings. for the directors of the Midland Railway Company at 
Leeds. Particulars at the Engineer's office, Wellington station, 


The carrying out various works for the Belfast Water Com- 
missioners, such as the construction of reservoirs, conduits, &c. 
Particulars of the secretary at the Commissioner's office, Belfast. 

Mauufacturing, erecting, and setting to work one pair of engines 
and pumps, with all requisite appliances for the Tunbridge Wells 
Water Commissioners, culars of Merse. Nixon and Denia, 3, 
Victoria-street, Westminster. The Commissioners are also ready to 
contract for iron pipes, socketa, end flange pipes, &c. 

The Croydron Local Board of Health for the construction of sewer 
and trench work, brick and otherwise. Particulars of Mr. Baldwin, 
Latham, Town Hall, Croydon. 

The directors of the Conservative Land Society, invite tenders for 
tho execution of road making at their Victoria Town estate. Particu- 
lars of the secretary, 33, Norfolk-etreet, Strand. 

Tenders are open for the erection of the Middlesbro’ Exchange 
Buildings, or any portion thereof. culars of Messrs. Show 
54, Granby-row, Manchester. 


Borough of Brightou.—Notioe is given, that the Town Council will 
receive tenders trom such os as may be wiling to contract for 
the construction of about 716 yards of brick sewers. Particulars, at 
tho office of the Borough Surveyor, at the Town-hall, Brighton. 

To be disposed of, the business of an old-established firm, in one 
of the best parts of tho West End of London, doing a good trade. The 
premises comprise house, workshops, yard, stable, and shed ; upper 
part 1 reducing considerably the rent. Apply at 302, Regent- 
street, W. 

To be disposed of, an old-established builder’s business, situated in 
a most improving part of the southern suburbs, near the Balham 
Station. Apply, to F. Pain, bulder, Upper Tooting, . 

To be di of, by private contract, the valuable lease and tools, 
together with the goudwill ofa lucrative and old-established trade, 
carried On by the Eon proprietors aa founders and engineers. 
Apply to Messrs, Fuller and Horsey, 13, BiUiter-stroeet, Loudon, 
E.C. 7 


Noricx.— We are glad to inform our readers that 
the ILLUSTRATED BUILDERS’ JOURNAL will, on the 
6th of January, be DOUBLED IN SIZE, printed 
on superior paper, and more profasely illustrated 
thau hitherto, without being increased in price. 
This extraordinary literary enterprise must lead to 


complete succes. 
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THE ENGLISH MECHANIO, 


UPFIELD GREEN, 


JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EO, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, 


PATENT LIST. 


(From the Commissioners of Pat. nts’ Journal.) 


LIST OF SPEOIFIOATIONS, 40. PUBLISNED DURING THE 


WEEK ENDING 23RD DECEMBER, 1805. 
382. Qil cake and food for an'inals. G. J. Virtue—Al. 
383. Corkscrews, J. Roper—id. 

for preserving vw bottoms, c, J. Muysoy— Ad. 

285. & cket pipes, G. H. Pierce — Ad. 
966. Armour-plated ships, &c., J. Hughes—Is. 4d 
287. Protecting and tralatn wall-fruit trees, C. 
288. Reflecting mirrors. A. S. Stocker 10d. 
260, Communicating signals in railway tralus, J. W. Gray 4d. 
291. Boots and shoes, A. Murray—8d. 
29%. Armour - plated ships, &., C. Lungley —i0d. 
293. Looms, J. Mayne Od. 
291. Sheen shears, J. Ball — Gil. 
205. Manufacture of oninanes, J. M. Johnen -- Us. 4l. 
296. Armour plated ahlpe Aud other structures, J. 3. ꝗqeſſereys— dd. 
297. Treating spent leys, T. Routledge 6 
228. Peucil cases. W. Valo—8d. 
299. Breech loading fire-arms, T. Joyce - Al. 
300. Driving belts, G. Hurt aud D. Hariu—sd. 
301, Tooth powder, B. L. Mozely — 4d. 
02, Powder and abot charreer, W. Hartraw— H. 
30% Working ships’ pumps. M. Blank— lod. 
wW4. Sewing machines, W. Clark—2s, 
305. Preventing steam boiler explosions, J. Wester ly 41. 
308, Obtaining extracts of hops, J. R. Webb—Ss. 
307. Manufacture of citric and tartaric acids, F. Row Sd. 
408, Clarineta, J. Park—dd. 
309, Fire-arma and cartridges, S. W. Wood—ëd. 
illips—4d. 


310. Purifying lead, J. A. 
211. Facilitating the combustion of gas and fuel, F. C. Hillu—Js. dd. 
312% Vermin and other traps, R. 8. Bak er — Ad. 

313. Rendering textile fa rica luuiuflanmmable, F. Hottin— l. 
314. Combustion pumps, W. Clark —8:1. 


315. Preservative v h for iron and other surfaces, R. A. Broo:ugn 


316. Cushions for billiard and other tables. J. L. Mancoc —sd. 

447. Air cushions and other inflated a ticles, A il. RO son -d. 
318. Railway chairs ana sleepers, R. Richardson --10.), 

319. Treating pest for use as fuel, R M. Alloway - l. 

20. Proparing super-phosphate of lime, W. E. Newton— Al. 

422, Paper hangings, J Booth -. l. 

$23 Mules and throstles, E Willlenu aud T. Whlisma— Ist. 

$24. Cutting ae odges uf books, W. II. Latham and F. C. W. Latham 


10d. 
. Hair pius, R. A. Brooman— 84d. 

Protecting the contents of shop windows, R. Shvww—lud. 

. Metallic oaaks, G. Duncan ad. 

. Hydraulic lift, A. Steven — I. 

329. Jacquard apparatus, W. Cockburn — 4d. 

. Printing ink, A. A. Hulot.— 4d. 

. Obtaining motive power, J. L Watte-—+1, ; 
132. Ventilating horticultural and other buildings, C. Beant. - lad. 
$33. Grinding geains, W. P. Wilkius— Iod. 

%% 4pecifications will be forwarded from the Cotinisstoners of 
Patents’ Office, Southam pton- buildings, Chancery-lane, by post on re- 
ceipt of the amount of price and patago. Sumy oxeestiny 54 usust 
be remitted by Post-ofice Order. inn le payables st the Post-o(live, 3. 
High Holborn, or Mr. Bennet Woodcroft, her Majesty’s Putent OMce. 
We cannot undertake t> forward Specifications, or Buoxs iwlveitised 
from the office of Tur Exul unn MECHANIC. 


X Wheeler-—1, 


STONY KNOLLS HIGH SCHOOL, 
HIGHER BROUGHTON, MANCHESTER. 
Established 1833, by Dr. Beard. 


Dome hundreds of gentlemen now engaged in 
commerce, and the Professions have born educatad at this 
School. Terms, Ac. on application. Next quarter coiumences January 
27th, 1866.—Rev. T. A. Livesay, Priucipal. 


DUBLIN 
INTERNATIONAL EXHIBITION. 


No. 632— Crass D—Srorron 22. 


PRIZE MEDAL 
AWARDED To 
COHATWOOD’'S 
PATENT SAFE AND LOCK COMPANY 
(Limited), 
LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, 
POR THEIR 
FIRE-PROOF SAFES, LOCKS, 
WITH SPECIAL MENTION OF THE 


“WEDGE PROOF FASTENINGS” 
OF 
S. CHATWOOD. 


* * I 
Holloway S OINTMENT AND PILLS.— 
R A regara cause of Gout and Rheumatism is the inflamatery 
stato ofthe blood, attended with bad dizertion or general debility. 
A few d ses of theso Pilla taken in time are an efectual preventitive 
ies out and rheuumtista, but any ohe who hes an attack of 
dither shvald we Holloway's Uintinent alao, the powerful properties 
of which combined with the eſtectof tue iilis must tiifallibly effect 
A dure. These Pills act directly on the bieod which they purify and 
‘approve, They also regulate the secretions, and give tone to tho 
“temach, and thus the whole system is invigorated and put into a 
condition which enables st to stop the approach of the dizease or 
leite. 


&. 


RAPIDITY AND ECONOMY. 
THE 
WORKING ENGINEER’S 

PRACTICAL GUIDE 


TO THE 
MANAGEMENT of the STEAM ENGINE and BOILER 
WITH RULES AND INSTRUCTIONS FOR 
VALVE SETTING: 


So as to secure a Full Development of the Motive Power, 
Illustrated by Diagrams and Engravings. 


By JOSEPH HOPKINSON, 


Of the Firm of J. Hopkinson and Ca., Engineers, 
Britannia Works, Huddersfield, 


London: John Weale, High Holboru; and Simpkin, 
Marshall, and Co. Manchester: Thomson and Son; and 
A Heywood. Hnddcerstield: B. Brown. Or the Author. 

Price ds. ; post free, 4s. 6d. 
Third and Cheaper Edition, 1s. by post 13 stamps, S 
N SMOKY CHIMNEYNS, their CURE 
avd PREVENTION, with 22 illustrations. 
By FREDERICK RKDWA ROS. Jun. 
Author of Our Domestic Fire-pinces,” aud A Treatise on Letters- 
. patent fur Inventions.” 
London: ROBERT HARDWICKE, 192, Piccatilly: 


J. H. Mc MORRAN. 
ENGINEER AND MODELLER, 
140, BALISBURY COURT, FLBET STREET. 
Castings supplied. 


— 


ONEY ADVANCED in sums of any amount 


1 

N for tong or short periods, one or woro sureties required, except 
the security of a deposit or mortgage ia given. Life asanrance ts 
optionaL—NATIONAL GUARDIAN AS-URANCSE VoOMWwANY 
(Limited), 481, Oxford · street, Bloomsbury. W. C. 

THOS. BOURNE, Bes. Sec 


O CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
ferwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock [ron of all sizes; Sheet Iron, 
Plain, Co:rrugsted, or Galvanised ; Wire Rods for drawing, tolograph, 
or fencing { Black or Galvanised. Wire Kopes; Permauent, Colliery, 
or Tram Ralls ; Hoop Iron, Bar Iron, Nail Rods, siit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iyon of all sizes: Wronght lrun 
Forgings, Castings, and Railway Material of every deecriytlou. 

JOHN HORSLEY, 
Iron Agency Office, 
2. ST. ANN’S SQUARE, MANCHESTER. 


OFFICE: 75, FLEET STREET. 
AUTION to ARCHITECTS and BUILDERS. 


In consequence of complaints arising from the substitution of 
INFERIOR aud SPURIOUS ARTICLES instead of 

SMITH'S PATENT DOUBLE-ACTION DOOR SPRINGS: 

SMITH'S PATENT WEATHER-TIGHT WATER BAR; and 
SMITH's PATENT WEATHER-TIGHT CASRMENT FASTENING 
for FRENCH WINDOWS 
The above are mt respectfully requeste! to observe that all 

GENUINE ARTICLES are stamped with the NAME and ADDRESS. 
SMITH, tenteo, 69, Princes street, Leicester-syuare, London; 
aud SUCH ONLY are WARRANTED. 


LEATHER DRIVING BANDS 
* for Machinery, (Well Stretched) 


Leather Hose Pipes, Fire Buckets &o. 


W. GOODWIN, AND CO., MANUFACTURERS, 


73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 
Price Liats Frec, 


= “THE ARTIZAN.“ 
ATENT OFFICE & DESIGNS REGISTRY, 


(Office ol The Artizan ” fur Scotland). 
W. R. M. THUMPSON & Co., 20, Buchan u- str'et, Glasgow, 
Consulting Engineers and Patent Agents, 
in connection with 


WILLIAM SMITH, Esq., C.E.. Director of the Artizan Patent Office 


London, Proprietor and Editor of the Artizan,” a Monthly Record 
of Evgineering and the Industrial Arts, TRANSAGT ALL BU>INEMK ur · 
LATIXG TO B man AD Forzicw Parigsrs yur Isveytions, AND TUE 
Bro:stranoyw oF Designs, AND KXECUTS PLANA ABD SPKCIFICATIONA UF 
ALL KIMUA OF MACHINKRY IN THE MOSt CORBSCT MANJER, AT THK LOWEST 
PossiDLE CHARGES. Provisional Protection, £8 8 Ordinary Charges 
for Complete Patent, 842. 

All general information in reference to Patents 


iven froe on 
personal application, ur by letter, when an ad stampel en- 
velope isen 


The “Artizan” supplied, and all business for it in Scotland may 
be transacted at the above Office, 30, Buchanan street. Glag.¼. 


C SUFERLL MATHEMATICAL 
/. INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call atteution to his Improved 
Levels gnd Theoduiites. as manufactured for Ller 
Maje- ty's Government. The poa sets of Instruments, 
from lüs. to 422. ; Telescope, 6 miles range, from 68. 6d. ; 
10 miles ditto, 83. 6d. and 10s. 6d. ; Boxwood scales, engine 
divided, 24, Gl.; T squares, 1s. to 5s, ; Measures and Rules 
of all nation Post-office orders payable at Charing 
Cross branch. Liets of prices forwarded on application. 
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TOOLS, 
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CITT K innen 
THE MANUFACTURE OF NAILS, SPIKES, RIVETS, &0. 
1 improvements made in machinery for the | entered“ in the commercial race is Mr. William | machine. 


In this machine the cutting off of the 
manufacture of the articles enumerated above | Whittle, of Birmingham, who in 1862 obtained a | rod from which the nail is to be made is effected 
are very striking, and those who were early in the | patent for nail-making machinery, which he has | in the ordinary manner, excepting that the holding 
field with their appliances for saving Jabour and | recently supplemented by improvements forming | dies, by which the rod is held while being headed, 
keeping up with the times, find that it ie impos- | the subject of the illustrations and text following. | are made moveable. The bolting die is made 
sible for them to accept Earl Russell's advice, and | The improvements effected by Mr. Whittle in | capable of motion, and supported by astrong spring 
“rest and be thankful :” if they would keep well | the machine by which the nail and other blanks 


which enables it to yield when the other, or move- 
up in the race they must be ever on the look out | are made, have for their object the effectual removal | able, die advances against it, and causes it to follow 
for improvements, not only in the matter of quan- | of the blanks from the machine, and the ready | the moveable die to a certain distance, when the 
tity but in that of quality als», Among others adjustment of the amount of rod fed into the latter retires. After therod is cut off it is carried 
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by the holding dies in front of the headin die, and 
headed. The holding dies retire from before the 


heading die, and when clear of it, open slightly. 
The rod of which a blank is to be next formed 
advances and pushes before it the headed blank, 
which falls from the machine. To sccure tbe 
complete removal of the blank from the dies, and 
limit the quantity of rod fed into the machine, a 
slide is employed, which has a vertical motion. 
The bottom of this slide is pressed by a spring 
upon the blank so soon as it bas been pushed a 
short distance from the dies. When, by the 
advance of the blank, and the pressure of the slide 
upon it, the said blank falls, the slide descends fur- 
ther, and comes in front of the dies, the advancing 


rod is fed against the said slide, which then acts as 


a stop and arrests the motion of the rod when the 
required length has entered the machine ; the said 
slide works in a bracket, which is capable of being 
adjusted on the fixed framing of the machine so as 
to allow a greater or less length of rod to be fed, 
as may be required. In making blanks which 
require to be compressed and diminished in dia- 
meter under the head, it frequently happens that 
the slight elongation of the cut off portion conse- 
quent upon the compression, and also the pressure 
of the heading tool, cause a buckling or slight 
curvature in the blank. It also happens some- 
times that the cut off portion of the rod is shaken 
from ite position before it is seized by the holding 
dies, and a waste blank thereby produced. To 
obviate these defects Mr. Whittle makes the acting 
cutter capable of yielding slightly in the direction 
of the axis of the rod, the . portion being 
supported by a strong spring. There is also em- 
poe a holding-down spring, fixed on one of the 
olding dies, and having a foot-shaped end which 
works in a recess in the other holding die. The 
bottom of this end is inclined at the side at which 
the rod is fed, and as the rod enters the machine it 
passes undet the said end of the spring, slightly 
raising it. The spring, pressing upon the rod, 
holds it down pice on the sliding block, on which 
it is supported whilst being operated on, and pro- 
jects the blank from the machine on the opening of 
815 . dies and the #étiring of the sliding 
oc 

In the machiiie for forming Mail points by the 
action of two tovls striking or pressing alternately 
on the end of the blank, and acting, the one in a 


vertical and the other in a horizontal plane, the 


motions of the said tools are effected in the follow- 
ing manner: — On the end of a horizontal shaft is 
an eccentric, its strap having two arms, the one 
horizontal and the other vertical; one of the said 
arms is rigidly fixed to the strap, and the other is 
connected therewith by a joint. Each of the ham- 
mering or pressing tools is fixed to a toggle joint, 
and the horizontal arm of the strap of the eccentric 
is connected with the toggle-joint of the vertical 
tool, and the vertical arm of the strap is connected 
to the toggle-joint of the horizontal tool. By the 
revolution of the shaft carrying the cecentric, the 
said toola are made to advance and retire alter- 
nately, and press or hammer the end of the nail to 
a point, each of the suid tools advancing and retiring 
twice on each revolution of the said shaft. By 
giving the working tools of the machines for making 
blanks the required shape, the machines may be 
employed for making blanks for nails, rivets, spikes, 
and serews. 

Certain of these machines we will now describe 
in connection with the illustrations. Fig. 1 repre- 
sents in plan a machine for cutting off and heading 
the blanks of nails and spikes preparatory to 
pointing, as well as for making blanks for rivets 
and screws, and Fig. 2 is a longitudinal vertical 
section of a portion of the same. Thesame letters 
of reference indicate the same parts in both figures. 

a is the bed of the machine, upon which the 
whole of the moving parts are situate; b is the 
main shaft, on which the cams for giving motion to 
the several moving parts are fixed ; c is a slide car- 
rying a moveable die, d, for holding the rod of 
metal, z, against the fixed die while it is being 
headed, and also for cutting off the piece of nail- 
rod before it is headed. The said slide, c, is actu- 
ated by acam, 1; d2 is the die commonly called 
the fixed die, corresponding with the moveable 
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die, d; e is a slide carrying the heading tool, 
e2, which slide and tool receive their motions while 
heading from the slide f, by the intervention of the 
conn link, f2, and toggle-joint, f3. The 
slide f is worked by the cam 2; j, k, are the feed 
rolis for carrying the rods into the machine. These 
rolls receive their motion from the main shaft, b, 
by the bevil toothed wheels, J, and counter-shaft, 0; 
p is the fly-wheel, and q is one of the legs or 
standards of the machine. For the action— 

Motion being giving to the main shaft, è, a 
length of rod, z, is inserted between the feed rolls 
j, k, which rod is carried forward inte the machine 
until its motion is arrested. By the motion of the 
die d, the rod z is cut off against the edge r, and 
held between the said die d and die dz, and 
carried in front of the heading die e2 (fig. 1). By 
the action of the cam 2, the heading die e2 is 
made to advance and head the blank. Upon the 
retiring,of the heading die e2, the die d retires, 
and the two dies d, d2, separating the headed 
blank,” is removed from the machine. To still 
further show the improvement of Mr. Whittle, 
even at the cust of repetition, it may be explained 
instead of the holding die d2 being made fixed, it 
is made capable of motion, urged forward towards 
the die d by the strong spring s, and made to 
follow the moveable die d when the latter retires. 
The die d2 can only follow the die d go far as to 
bring its face up to the edge r. The die d 
retiring somewhat further, it is separated from 
the die d2, and the headed blank is free to be 

ushed out of the dies by the rod of which a 
blank is next to be formed. In order to com- 
pletely secure the removal of the headed blank 
from the divs d, d2, as well as to limit the quantit 
of rod fed into the machine, the slide ¢ is employed, 
having vertical motion in the guide u. This slide 
is actuated by the lever v, its rising motion 
effected by the cam w on the driving shaft b, its 
descending motion by a coiled spring (ud shown). 
Fig. 2 best shows the action of the slide k. By 
the action of the cam w upon the lever u the slide 
4, is kept in the position represented in fig. 2 until 
the headed blank has been pushed partly from the 
dies as shown in fig 2. The cam w Ho longer 
keeping the slide k raised, the coiled 8 brin 
down the slide, when it strike the headed blank 
from the machine as soon as the end of the said 
blank is pushed out of the dies. The said slide 
descends below the level of thé hole through 
which the hail rod z is fed into the machine, which 
rod is fed against slide t, which acts as a stop 
when the required length has entered the machine. 
After the rod has been fed against the slide t, the 
die d advances and cuts it off against the edge r, 
and the piece of rod held between the dies d, d2 is 
carried to the front of the heading die, and headed 
in manner already described. The slide ¢ is 
raised by the action of the cam w, ready to 
descend to strike the headed blank out of the 
machine when it has been brought into a line with 
the rod 2. The slide t and guide u are carried by 
the bracket x, which is capable of being adjusted 
on the fixed framing of the machine, so as to allow 
a greater or less length of rod to be fed as 
required. The heading tool e2 has a figute proper 
to form a head of the required sbape. 

Fig 3 shows a finished nail or spike of the kind 
made from blanks headed in the machine (figs 1 
and 2), 

Fig 4 represents a side elevation of a machine 
for forming the points of nails and spikes by the 
action of two tools striking alternately on the end 
of the blank and acting, the one in a vertical 
and the other in a horizontal plane. a is the bed 
of the machine, b the main shaft, c is a standard 
cast with the bed of the machine, and carrying the 
parts by which the vertical forging tool d is 
worked, and for carrying the main shaft b, e is a 
horizontal slide for carrying the horizontal forging 
tool f. Opposite to the tool f, and in the same 
horizontal plane, is the fixed forging tool g, the 
fixed tool g and the horizontal forging tool , both 
resting on the block or anvil i. The stationary 
tool g is adjusted by a draw wedge acted upon by 
a screw k, the anvil i is adjusted by the screw and 
lock nut L. 

The motions of the forging tools d and f are 


— .. 


effected in the following manner (the mechanical 
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atrangements for giving these motions constituting 

of Mr. Whittle’s present invention): —On the 
end of the driving shaft ö, an eccentric, &, is keyed, 
the clip or strap n working thereon, having two arms 
o, p, the one (o) being situated horizontally, and 
the other (p) vertically ; one of the said arms is 
fixed rigidly to the clip n, and the other ia con- 
nected thereto by a joint, as before mentioned. 
In the illustration the arm o is connected to the 
clip n by the joint q, which joint may be made in 
the vertical arm d instead of in the arm o with the 
same effect. The slides 1 and f In which the 
ferging tools f and d are respectively fixed, work 
in nides marked e2 and #2 tively. The 
slide ¢ is connected to the arm p by means of the 
taggle joint s and the slide r is connected to the 
horizontal arm o by means of a taggle joint ¢. 
The stationary end of the taggle joint s works in 
the bearing 82, capable of adjustment by a screw 
and lock nut, and the stationary end of the taggle 
joint t works in the bearing ¢2, also capable of 
like adjustment. The moveable ends of the taggle 
joints s, ¢, are connected in the ordinary way to 
the slides e and r respectively. By the revolution 
of the shaft b and eccentric m, the forgings /, d, 
are made to advance and retire alternately, and 
hammer the end of the nail or spike u to a point, 
each of the said tools advancing and retiring twice 
on each revolution of the shaft b In conclusion, 
it should be noted that the blanks to be pointed by 
the machine (fig 4), should be heated to redness 
before being stibfected to the action of the 
machine. 


DURATION OF THE AMERICAN PETRO- 


At a meeting of the Glaszow Philosophical 
Seciety, & lengthened communication was read from 
Prof. Rogers (of the Glasgow University), at pre- 
sent on a tour throogh the United States, on petro- 
leum, its nature, distribution in depth, durability 
of supply, &c. On the latter subjdet the writer 
says: 


It fa not to be doubted that every of! well has a “life 
time)“ or limit to the duration of i's procuctiventes ; 
although in numerous cases the rate ul decreasement of 
yield may not be marked, or ven very percreptiblo, within 
days, or indeed weeks, though a comparison at intervals 
of months will almost „ demonstrate a decided 
declension. It is almost invariably noticed that the less 
copious are the most permanent. Furthermore, ſt is 
notorious that a ‘‘floWing well,” starting with, say, a 
yicld of 200 barre’s per day, will penenr fall off in its 

roduct to the extent of 20 barrels in a month’s time, while 
ie pumping wells,” that in their outset, three years ago, 
afforded only two barrels daily, will have dim ed bu 
little within all that period. Of the “ flowiag wells” of 
the whole oil tegion there is not one which approaches in 
yield now the product it gave six months ago. The more 
copious flowing wells have generally ceased their flow after 
25 or 30 months; but a few of them have prolonged their 
supply, though at a much reduced rate, to the limit of 
three years from starting. Some very recently published 
interesting statements have appeared in the Boston Daily 
Advertiser, which confirm this general rule. Writing from 
north west Pennsylvania, the narrator mentions that the 
Buckeye Well, not far from Titusville, commenced to flow, 
in 1861, 800 barrels per day, and it now yields only about 
eight barrels ; also, that the well-known Empire Well 
struck oil in 1861, and flowed the prodigious onipo Of 
8,000 barrels per day, and it now pumps only 60 
He adds that the Ocean Well struck ofl six wee ago, and 
is flowing $00 barrels per diem. 

It is evident, from the facts here stated, that our antici. 
pations of asustained future supply ol petroleum must be 
based, not on the wells now yielding or active, but upon 
new explorations, and ou the daily addition of fresh exits 
for the oil, with constantly improving appliances for 
economically reaching and securiug it. 

The suddenness of cessation avove alluded to is well 
illustrated in the history of the Empire, the Coquet, and 
the Jersey Wells. Each of these supplied from 800 barrels 
per diem downwards, and gach abruptly suspended its 
flow ; but it would have been an error to infer from these 
ceasings that the oil became exhausted—for these very 
wells, and many other similar ones, have, when pumped or 
otherwise assisted, been made to yield a large supply, 
though neyer equal to that they gave when they were 
spontaneously flowing. 


A convereation followed the reading of this paper, 
which turned on the distillation of shale, now so 
rapidly progressing ia this neighbourhood, when it 
was stated by two of the members that certain 
sandstones in the vicinity of the city were found 
to be saturated with petroleum. It was also not 
considered beyond probability that we might 
“ strike oil” some day in one of the outlying coal 
districts, which nearly march wich the limits of 
extended municipality. 
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HOSE who are commonly supposed to have 
charge of the public morals seize on the end 

of the year as a fit occasion for biddiog their 
hearers think on what they have well done in the 
past twelve months, on that which had been better 
left undone, on fair chanoes neglected; calling 
attention also, as the new year surges into view, 
to what should be taken in hand and what avoided 
in the twelve months entered on. The same course 
is often followed by journalists, and, to some 
extent, we have followed it. There is considerable 
satisfaction felt by us as we survey our past labours 
and peruse the commendations showered on us by 
correspondents. But it should not be forgotten 
that a great deal of this praise is the meed of the 
correspondents who from time to time have contri- 
buted to the instruction and entertainment of their 
fellows, and that much of our success is due to the 
personal recommendations of our readers, For 
the year now running its course we have taken an 
important step —as announced in our last number 
and, though we have no doubt of the result, still 
we must in fairnees admit that its success depends 
very much on the readers of the journal. We are 
hut working men ourselves—all connected with 
‘lag ExdLUIsH MEOHANIO are working men; and 
they ask their brother workmen to atand shoulder 
to shoulder with them in the march forward in 
1866. How can this be done? Nothing simpler. 
The other day a building society with which one of 
us is connected held its annual meeting. The 


chairman used our own words about pushing on the 
society ; the question above noted was asked, and 
the answer given, ‘‘If each member will introduce 
a fresh one, the numbers will be doubled.” The 
advice was taken; some brought two; a large 
number brought one ; and tbe society now numbers 
within six of double the number of members it bad 
on its books eight weeks ago! If our old friends 
and readers, then, will kindly advertise us among 
their acquaintances, we will accept it as a great 
favour, and show it in our pages. 

One thiug we desire attention drawn to is this, 
Throughout all trades improvements are continu- 
ally being made in tools, in machinery, and in the 
method of conducting operations, Whenever prac- 
ticable, we shall be glad to give publicity to these 
items, for they are really important nowadays; and 
the spread of such intelligence is a real boon to 
hard-working patentees, for to the spread of such 
intelligence many of them look for their reward. 
Thousands of working men are designers and 
patentees. Let them spread abroad the knowledge 
of the value of this journal, and they will be 
indirectly but surely benefitting themselves. If 
they will furnish us with such details of their 
improvements as they wish published, due publicity 
will be given to them, illustrated where possible. 
Anything that is only second hand will not find 
room, unless it is really valuable in every day 
working life. 

A look at the pages of THz ENGLISH MroHANIC 
from its first number to the present time will show 
the vast space we have devoted to correspondence. 
This feature wiil not, now the journal is enlarged, 
be curtailed, but free scope given to inquirers. 
The, in very many cases, very valuable answers 
given to correspondents deserve the widest possible 
circulation—another reason for the extension of 
the journal’s circulation. In fact, whichever way 
we choose to put it, the truth is manifest that the 
more the journal is known and read the greater is 
the amount of good dune. We do not bother the 
inechanic with a heap of speculative rubbish, and 
the operative has shown that he is well aware of 
this. We ask him, then, in all candour and 
fairness, to give us the benefit of his voice and 
example among his acquaintances ; for that which 
results in our profit will most assuredly be reflected 
on him through our pages. 


ACCIDENTS IN MINES. 


HOSE who are sufficiently interested in this 
subject to read the annual reports of the 
Government inspectors in regard to it, must be 
painfully alive to the fact that the precautions at 
present observed in mines are quite inadequate to 
their purpose. The provisions of the various acts 
of Parliament directed to the prevention of casu- 
alties in the prosecution of mining operations, 
although theoretically excellent, are practically 
ineffective, and the constant recurrence of fatal 
accidents in collieries especially, forms the severest 
commentary upon all past legislation for their 
obviation. There really is, however, no good 
reason why the miner should not be enabled to 
pursue his duties with comparatively much less risk, 
if not with a far greater degree of personal comfort 
than he now does, The experience of many years, 
and the expenditure of many thousands of valuable 
lives have taught the precise nature of the evils 
against which he has to contend, and should have 
taught also the means of guardiag him effectually 
against those evils. It is a reproach to the com- 
munity, which so largely benefits by the colliers’ 
labours, that it takes, apparently, so little interest 
in the preservation of the colliers’ life. It is true 
that many ingenious mechanics, and many philan- 
thropic men have from time to time devoted their 
skill and their money to the noble object of lessen- 
ing the dangers attendant upon mining, but, alas | 
hitherto with but small effect. The great task is 
still unperformed, and every year furnishes accord- 
ingly its dread average of victims with unerring 
certainty. Surely something more should be done 
to diminish the length of the annual death lists! 
We have spoken of past legislative enactments, 
but it may justly be added that it is incumbent 
upon Science to be, to a certain extent at least, the 
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guide to Legislation. It is a misfortune that the 
majority of mine accidents occur out of the sight 
of any but those immediately connected with 
mining, and that mining engineering is confined 
to a very limited class of the mechanical commu- 
nity. Hence the general public, as a rule, regard 
mining sccidents with indifference, and improved 
machinery and improved appliances for their pre- 
vention are seldom heard of. It is very different 
when accidents occur on our railways, on board our 
passenger steam boats, or in manufactories. In such 
cases the results are visible, and it is felt in regard to 
the sufferers that, although it is“ tbeir turn to-day, 
to-morrow it may be ours also.” Selfishness unites 
itself by a natural process with Compassion ; the 
outery is great for further precautions; and Scienco 
is enlisted on behalf of Humanity. Improvements 
mechanical, administrative, and executive, follow 
as a matter of course, and all reasonable, and som¢- 
times some very unreasonable, measures are devise d 
and enforced for the protection of the public. 

The poor miner is less fortunately placed; hi’ 
unobtrusive but invaluable duties are performed 
beyond and apart from the public track. Those duties 
are dreary and depressing at the best; but it is 
sad to think that they are not recognised, and that 
he who performs them obtains little sympathy and 
less respect. The exceptional circumstances in 
which he is placed makes him a totally different 
kind of being to the generality of his fellow men, 
and, it must be admitted, makes him also more 
reckless. The constant presence of danger near 
him, and the trebly hazardous occupation he con- 
sequently follows, tend to imbue him with fatal- 
istic notions, and too often induces an amount of 
carelessness little short of insanity. It is unfair to 
condemn him on this account, and to treat him as 
a social Pariah whose welfare or misery, whose life 
or death does not signify. Allowances must be 
made for his eccentricities and his weaknesses ; 
and while attempting to remedy these by educa. 
tional means, we should employ every available 
resource—scientific, mechanical, and social—for 
saving him from their effects, If the miner, from 
his peculiar pursuits, the force of example, and 
other incidental causes, becomes, as it were, an 
isolated individual, having habits and practices 
unknown to denizens of the upper world, it is the 
bounden duty of the latter to take all circumstances 
into account, and to make allowances in accordance 
with them. Be he what he may, morally, intellec- 
tually, and socially, the services of the miner are 
of infinite value to society, and society owes him in 
return consideration, and should endeavour, as far 
as possible, to ensure to him physical safety in the 
performance of his work. 

The foregoing remarks have been partly suggested 
by the recent terrible explosion of fire-damp in the 
Gethin coal-pit, and which has destroyed the lives 
of nearly forty men and boys at one fell swoop.” 
We do not feel at liberty to comment upon that 
catastrophe, pending the judicial investigation into 
the cause of it, but we do say emphatically that in 
very few of what are known as “‘firey” mines are the 
authorities connected with them sufficiently ener- 
getic in enforcing the regulations necessary for 
preventing such disasters. Apathy instead of 
activity too often prevails among those who are 
responsible for the lives and limbs of the workers 
in mines; and familiarity with fatal accidents 
seems to destroy their energy for inventing or 
adopting means for obviating them in the future. 
It is only by bringing the force of popular criticism 
to bear upon mine owners, mine inspectors, and 
others concerned, that improvements in mining 
economy will be evolved, and it is the mission of 
the press, and particularly the scientific portion of 
the press, to give a definite form and shape to such 
criticisms. 

It has been computed recently, by a very excel- 
lent authority on the subject, that the number of 
persons connected direvtly or indirectly with mining, 
metalliferous and mineral, in Great Britain, is one 
million. Who shall deny, then, the momentous 
nature of the interests involved in the question at 
issue, or attempt to depreciate efforts made for its 
satisfactory solution? We repeat that it is a moral 
scandal, in which all share, to find the reports of 
Government oflicials repeating year after year the 
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„game sad song of death and mutilation in our 
coal-pits and mines. Last year the list of casualties 
of a fatal kind reached the enormous figure of 
1,644, and we much doubt if it will not be exceeded 
in that which is just beginning. : 

In another paper we shall glance at some of the 
main causes of the extreme length of these dismal 
catalogues, and suggest other agencies for short- 
ening them. JOSEPH NEWTON. 


BOOKS ON TURNING.“ 


VIN\HE Circle of Mechanical Arts, Thos, Martin, 

London, 1818. A very good account of 
the simple lathe, with well-executed drawings 
and a bar lathe, with screw-cuttiog apparatus like 
that of Maudslay. There are, also, one or two 
boring bits engraved, and tbe oval chuck is de- 
scribed. This writer, in speaking of Mr. Maudslay, 
of Westmiaster-road, Lambetb, says that he 
‘t employs the triangular bar lathe for the largest 
work, the bar drawing out to admit it, and all his 
lathes are provided with slide-rest and universal 
chucks, which instrument he first introduced into 
general practice.” 

Alexander Tolhausen's specification, No. 392, 
1856. An early sbape of the Blanchard lathe. 
The title would lead any one to suppose that the 
polygonal figures were turned, and notshaped by 
cutters, 

William Heap's specification, No. 809, 1857, 
employa a screw the whole length of the bed, 
sunk in a semi-circle hollow in the upper face of 
front part of bed, against which presses a half-nut 
from above, resisted by the groove below. This 
sceins to be very faulty, as the friction must be 
extreme, and the hollow for screw must be an 
excellent receptacle for chips and rubbish. For 
stopping or reversing the motion of the screw, he 
employs a swing frame with cords and pullies in 
front of the bed. 

Stanley Webster s specification, No. 2855, 1857. 
A method of chucking cog wheels without driving 
un arbor into them. The chuck has internal 
teeth to eorrespond with the one to be turned, the 
other end is supported by a stud fitting the object 
aud movable head-stock. Another drawing repre- 
sents a simple plan of turning objects with a face 
diagonal to tho axis-line. A face-plate has a 
hemispherical boss at the centre, saddled loosely 
by a plate, to which the object to be turned 
is chucked. This plate can be adjusted by two 
screws passing through it and the face-plate, so 
as to throw its surface out of the truth in the 
fashion of a swash plate. 

John Henry Johnson's specification, No. 223, 
1859. A lathe with hollow mandril for turning 
long pieces. Three radial cutters with adjustable 
mechanism, on a face plate cut up the timber as 
fast as it is advanced through the mandril by a 
chain which advances the dogs which grip the 
spar or other object to be turned. There is a 
self-acting mechanism for displacing the dogs 
when they approach the cutters, and the same dogs 
can be adjusted by a rack aud groove, so as to 
hold the spar or object truly central. 

James Greenwood anu Jno. Batley’s specifica- 
tion, No. 2600, 1859. A novel shape of bed for 
planing machines and lathe beds. One edge of 
the V-grove is made vertical, in order to oppose 
the sideway thrust upon it without imparting a 
slipping motion with an upward tendency, the 
fillet isin section like the angle included by the 
first two strokes of a broad N. 

James Eastwood's specification, No. 2684, 1859. 
An application of the patent mangle-motion to 
lathes fur turning half or more of the circumfer- 
eace of an object, such as the half cylinder sur- 
faces at the angle of cranke. 

Josiah Gimson’s specification, No. 912, 1853. 
A mechanism whereby the action of screw cutting 
in lathes is made continuous, the act of reversing 
the motion causes a tool to approach on the back 
side of the screw to be turned. 

Samuel B. Ardley, Samuel Beckett and Walton 
Smith's specification, No. 3251, 1863. A self- 
centering chuck woiked by a rod in a perforated 
mandril. 


e The first portion of this article will be found in Vol. I. 
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Two other patents I have not at hand. The 
first is Sir W. Fairbairn's lathe wiih self-acting 
surfacing motion. A split bush adjustable on the 
leading screw has a worm on it, which work a set 
of gear-wheels fastened to the slide rest, and 
moving the transverse portion at any speed across 
the surface. 

The second by — Everett, Esq., is a very useful 
back headstock for ornamental turning. The 
cylinder in which the centre itself is placed, 
moves in a box which can be elevated between 
two uprights. With a fly-cutter any object by 
this movement can be ornamented radially or 
otherwise on its face, or a circular object can have 
its edge cut into facets. The second motion is 
circular and horizontal like that of a spherical 
rest, by this the sides of pyramids or cones can be 
ornamented. A third movement is transverse to 
the bed, and is of use when the eccentric cutter 
is set in operation. This entire headstock is 
capable of being shifted to a small cross bed at 
right anyles to the bed, and is supplied with every 
arrangement needed in eccentric and fancy turning. 
A detailed description of it with drawings shall, 
if, agreeable, form the subject of a future com- 
munication. In finishing this list I am sorry to 
say that I have been disappointed in the promise 
of the German authorities alluded to, and trust 
that other contributors will add to the meagre 
number here given. Perhaps some one can 
describe more accurately the fine lathe exhibited 
in 1862, by Messrs. Cook, of York, where the 
vertical face of the bed was planed to receive a 
saddle enabling the back headstock to pass the 
saddle and slide rest when convenient. 

H. Hunsr. 
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ORE CRUSHERS. 

OME TIME ago we noticed Mr. Bauer man's 
S catalogue of models in the Geological 
Museum. We this week draw attention to tho 
crushing machin ty in use. The crusher breaks 
down minerals iuto coarse powder, or into a 
powder suitable for the smelter. This work is 
done dry, and a consequent saving effected over 
the stamping process. The crushers generally 
employed consist of a pair of cast iron cylinders 
placed horizontally and nearly in contact, coupled 
by spurwheels of equal diameter, so that the 
cylinders have equal velocity imparted to them. 

The rollers employed at Tywarnhaile Mines are 
of unequal lengths, the driver being 24 in. and the 
follower only 18 in.; both are of 27 in. diameter. 
They are formed of tbick cast iron shells, keyed 
on to cylindrical bosses, on a pair of plaia shafts, 
which have couplings outside their bearings, con- 
necting them with a pair of lighter shafts, carrying 
the gearing wheels. The bearings of the shorter 
roller slide between parallel guides and are kept in 
posicion by round bars passing through holes in the 
frame, which are pressed against by the shorter 
arm of an unequal armed bent lever, whose longer 
arm carries a loaded box; the relation of the two 
arms to each other is as 1 to 9. The object of this 
arrangement is to save the rollers from fracture in 
case any unyielding substance should get between 
them, for when the resistance of any fragment is 
greater than the horizontal thrust exerted by the 
loaded arms on the bearings, the shorter roller 
slides apart from its fellow, and opens a passage 
for the unbroken substance to pass through. The 
broken matorial passes into a drum sieve, 42 in. 
long and 24 in. in diameter, whose axis is set at 
an angle of 25° to that of the driving roller, with 
which it is connected by a pair of level wheels ; 
the smaller wheel on the sieve shaft, haviug eleven 
teeth, receives motion from a larger one of 40 
teeth. The gauge bar has six apertures to the square 
inch ; the particles passing through are received in 
a box, closed by a door, through which they are 
lpaded into a truck on the railway below ; the 
coarse fragments are thrown out into the buckets 
of the raff wheel, or lifting wheel, which resembles 
a reversed water wheel, beiug closed on its outer 
circumference, but provided with a wiog of buckets 
o; ening inwards ; itis 15ft. in diameter, and being 
coupled to the driving roller makes the same num- 


ber of revolutioss ; it diszharges its contents on a | 


[January 12. 1866. 


floor immediately adjacent to the feed hopper, to 
which they are returned to pass a second timo 
through the rollers. A crusher of this sizs makes 
from 30 to 50 revolutions per minute, requiring an 
effective driving power of from 12 to 20 horses, an:l 
will break down a quantity of ores varying from 
40 to 60 tons per day, according to the hardness of 
the associated gauges. 

The old pattern Cornish crusher for copper is 
driven by an overshot water-wheel, with an in- 
termediate train of spur geariog. A crossbar is 
inserted behind the bearings of the loose roller to 
receive the pressure of a single balance lever in 
the centre, instead of using a special weight for 
each end. The broken stuff is discharged sideways 
down an inclined shoot into the drum sieve, whose 
axis is at right angles to that of the rolls, and is 
driven by a special train of gearing wheels. The 
coarse fragments are thrown into a rectangular 
kibble, which moves between wooden guides, and 
when filled it is lifted by a rope winding on a 
windlass barrel fixed above the rollers ; the shaft 
of this windlass is slung to the end of a lever, by 
which it can be lifted out of gear. A coiled spring 
attached to the plummer block of the looee end 
keeps it in position when in use. The rollers make 
four revolutions for each revolution of the water 
wheels. 

Though many apparata have been patented and 
trials made to secure a share of “ mining patron- 
age“ they have not succeeded to any considerable 
exten 5 


A BOON IN SEWING NEEDLES. 
TPE place to witness in high perfection the 

torments of “ pulling through” needles on the 
ordinary handworking system is a girle’ charity 
school room ; what sume of tbe young creatures 
there go through may never be thoroughly known, 
but it has been appreciated by us on occasicnal 
tours among them ; and we have often thought that 
if the plan followed in making some sail needles 
were adopted in those for ordinary sewing there 
would be a great deal of labour, patience, and 
temper saved. We are glad to observe that an 
easy sewing needle has at last been brought to the 
attention’ of the public by the Meesrs. Hayen, 
Crossley, and Bennett, of Worcester (near Red- 
ditch). These ncedles sew much easier than the 
old ones, and, as a mattcr of course, the work 
is better done, and got through more pleasantly. 
The improvement is this: the needle, while it 
increases in size from the point to about the 
middle, tapers from the middle to the eye, yet 
so as not to weaken its strength or diminish the 
size of the eye, thus obviating the strain on the 
fingers in drawing the needle from the work, 
reducing the necessity for thimble work, and 
preventing the tbread from cutting, owing to the 
easy passage ensured for it by the improvement in 
the needle. It is a very small matter, but we are 
assured that it will prove a real boon to seam- 
stresses, 


KIRKALDY’S IRON AND STEEL TESTING 
WORKS. 


(Continued from page 177.) 

14, The contraction of area at fracture of speci- 
mens of steel must be ascertained as well as in 
those of irop. 

15. The breaking strain, jointly with the con- 
traction of area, affords the means of comparivg 
the peculiarities in various lots of specimens. 

16, Some descriptions of steel are found to be 
very hard, and, consequently, suitable for some 
purposes; whilst others are extremely solt, and 
equally suitable for other uses. 

17. The breaking strain and contraction of area 
of puddled· steel plates, as in iron plates, are greater 
in the direction in which they are rolled ; whereas 
in cast-ateel they are less. 

18. Iron, when fractured suddenly, presents 
invariably a crystalline appearance ; when frac- 
tured elowly, its appearance is invariably fibrous. 

19, The appearance may be changed from fibrous 
to crystalline by merely altering the shape of spe- 
simen su as to render it more liable to snap. 

20. The appearance may be changed by varying 
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the treatment so as to render the iron harder and 
more liable to snap. 

21. The appearance may be changed by applying 
the strain so suddenly as to render the specimen 
more liable to snap, from having less time to 
stretch. 

22. Iron is less liable to snap the more it is 
worked and rolled. 

23. The skin“ or outer part of the iron is some- 
what harder than the inner part, as shown by 
appearance of fracture in rough and turned bars. 

24. The mixed character of the scrap-iron used 
in large forgings is proved by the singularly varied 
appearance of the fractures of specimens cut out 
of crank: shafts. 

25. The textare of various kinds of wrought-iron 
is beautifully develo by immersion in dilute 
hydrochloric acid, which, acting on the surrounding 
impurities, exposes the metallic portion alone for 

xaminati 


e on. 

26. In the fibrous fractures the threads are drawn 
out, and are viewed externally, whilst in the crys- 
talline fractures the threads are snapped across in 
clasters, and are viewed internally or sectionally. 
In the latter cases the fracture of the specimen 
is always at right angles to the length; in the 
former it is more or less irregular. 

27. Steel invariably presents, when fractured 
slowly, a silky fibrous appearance ; when fractured 
suddenly, the appearance is invariably granulated, 
in which case also the fracture is always at right 
angles to the length ; when the fracture is fibrous, 
the angle diverges always more or less from 90°. 

28. The granulated .appearance presented by 
steel sudlenly fractured is nearly free of lustre, 
and unlike the brilliant crystalline appearance of 
iron suddenly fractared ; the two combined in the 
same specimen are shown in iron bolts partly con- 
verted into steel. 

29. Steel which previously broke with a silky 
fibrous appearance is changed into granular by 
being hardened. 

30. The little additional time required in testing 
those specimens whose rate of elongation was 
noted, had no injurious effect in lessening the 
amount of breaking strain, as imagined by some. 

31. The rate of elongation varies not only 
extremely in different qualities, but also to a con- 
siderable extent in specimens of the same brand. 

32. The specimens were generally found to 
stretch equally throughout their length until close 
upon rupture, when they more or less suddenly 
drew out, usually at one part only, sometimes at 
two, and in a few exceptional cases, at three dif- 
ferent places, 

33. The ratio of ultimate elongation may be 
greater in short than in long bars in some descrip 
tions of iron, whilst in others the ratio is not 
affected by difference in the length. 

34. The lateral dimensions of specimens forms 
an important element in comparing either the rate 
of, or the ultimate, elongations—a circumstance 
which has been hitherto overlooked. 

35. Steel is reduced in strength by being har- 
dened in water, while the strength is vastly increased 
by being hardened in oil. 

36. The higher steel is heated (without of course 
ranning the risk of being burned) the greater is 
the increase of strength, by being plunged into 
oil 


37. In a highly converted or hard steel the 
increase in strength and in hardness is greater than 
in a less converted or soft steel. 

88. Heated steel, by being plunged into oil 
instead of water, is not only considerably hardened, 
but toughened by the treatment. 

89. Steel plates hardened in oil and joined to- 
gether with rivets are fully equal in strength to an 
unjointed soft plate, or the loss of strength by 
riveting is more than counterbalanced by the 
increase in h by hardening in oil. 

40. Steel rivets fully larger in diameter than 
those used in riveting iron plates of the same 
thickness being found to be greatly too small for 
rivoting steel plates, the probability is suggested 
that the proper proportion for iron rivets is not, as 
generally assumed, a diameter equal to the thick- 
ness of the two plates to be joined. 

41. The shearing strain of steel rivets is found 
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to be about a fourth less than the tensile strain. 
42. Iron bolts, case-hardened, bore a less breaking 


strain than when wholly iron, owing to the superior 


tenacity of the small proportion of steel being more 
than counterbalanced by the greater ductility of 
the remaining portion of iron. 

43. Iron highly heated and suddenly cooled in 
water is hardened, and the breaking strain, when 
gradually applied, increased, but at the same time 
it is rendered more liable to snap. 

44. Iron, like steel, is softened: and the breaking 
N reduced, by being heated and allowed to cool 

owly. 

45. Icon subjected to the cold-rolling process 
has its breaking strain greatly increased by being 
made extremely hard, and not by being “ consoli- 
dated” as previously supposed. 

46. Specimens cut out of crank-shafts are im- 
proved by additional hammering. 

47. The galvanising or tinniag of iron plates 
produces no sensible effects on plates of the thick- 
ness experimented on. The results, however, may 
be different should the plates be extremely thin. 

48. The breaking strain is materially affected by 
the shape of the specimen. Thus the amount 
borne was much less when the diameter was uniform 
for some inches of the length than when confined 
to a small portion—a peculiarity unascertained and 
not even suspected. 

49. It is necessary to know correctly the exact 
conditions under which any tests are made, before 
we can equitably compare resulta obtained from 
different quartera. 

50. The startling discrepancy between experi- 
ments made at the Royal Arsenal, and by the 
writer, is due to the difference in the shape of the 
respective specimens, and not to the difference in 
the two testing machines. 

51. In screwed bolts the breaking strain is foun 
to be greater when old dies are used in their 
formation than when the dies are new, owing to 
the iron becoming harder by the greater pressure 
required in forming the screw thread when the 
dies are old and blunt, than when new and sharp. 

52. The strength of screw-bolts is found to be 
in proportion to their relative areas, there being 
only a slight difference in favour of the smaller 
compared with the larger sizes, instead of the very 
material difference previously imagined. 

53. Screwed bolts are not necessarily injured 
although strained nearly to their breaking point. 

54. A great variation exists in the strength of 
iron bars which bave been cut and welded ; whilst 
some bear almost as much as the uncut bar, the 
strength of others is reduced fully a third. 

55. The welding of steel bars, owing to their 
being so oe | burned by slightly over-heating, is 
a difficult and uncertain operation. 

56. Iron is injured by being brought to a white 
or welding heat if not at the same time hammered 
or rolled. 

57. The breaking strain is considerably less when 
the etrain is applied suddenly instead of gradually, 
though some have imagined that the reverse is the 
case. 

58. The contraction of area is also less when the 
strain is suddenly applied. 

59. The breaking strain is reduced when the 
iron is frozen; with the strain gradually applied 
the difference between a frozen and unfrozen bolt 
is lessened, as the iron is warmed by the drawing 
out of the specimen. 

60. The amount of heat developed is considerable 
when the specimen is suddenly stretched, as shown 
in the formation of vapour from the melting of the 
Jayer of ice on one of the specimens, and also by 
the surface of others assuming tints of various 
shades of blue and orange, not only in steel, but 
also, although in a less marked degree, in iron. 

61. The specific gravity is found generally to 
indicate pretty correctly the quality of specimens. 

62. The density of iron is decreased by the 
process of wire-drawing, and by the similar process 
of cold-rolling, instead of increased, as previously 
imagined. 

63. The density in some descriptions of iron is 
also decreased by additional hot-rolling in the 
ordinary way ; in others the density is very slightly 
increased, 
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64. The density of iron is decreased by being 
drawn out under a tensile strain, instead of increased 
as believed by some. 

65. The most highly converted steel does not, as 
some may suppose, possess the greater density. 

66. In cast-steel the density is much greater 
than in puddled steel, which is even less than in 
some of the superior descriptions of wrought-iron. 

The following remarks are also worthy of notice : 

The breaking strain per square inch of wrought- 
iron is generally stated to be about twenty-five 
tons for bars and twenty tons for plates. This 
corresponds very nearly with the results of the 
writer's experiments, of which the following table 
presents a condensed summary: 


lba. lba. Tbs, tons, 
highest lowest mean 
188 bars rolled „ „% „% „%„% „ 0„ 68 848, 44,58 4, 87,555 =— 4 
72 angle iron, e. 63.713. 37. 909, 81722 217 
167 plates, length ways, 62,534, 37.174, 50.737 } == 411 
160 plates, crossways. .. 60,758, 32,450, 6,171) = 
‘‘Although the breaking strain is generally 


assumed to be about 25 tons for bars and 20 tons 
for plates, very great difference of opinion exists 
as to the amount of working strain, or the load 
which can with safety be applied in actual practice. 
The latter is variously stated at from a third to a 
tenth. It will be observed that whilst much dis- 
cussion has arisen as to the amount of working 
strain, or the ratio the load should bear to that of 
the breaking strain, the important circumstance of 
the quality of the iron, as influencing the working 
strain, has been overlooked. The Board of Trade 
7 the strain to 5 tons, or 11, 200 Ibs. per square 
inch. 

It must be abundantly evident, from the f ts 
which have been produced, that the breaking strain, 
when taken alone, gives a false impression of, 
instead of indicating, the real quality of the iron, 
as the experiments which have been institute 
reveal the somewhat startling fact, that frequently 
the inferior kinds of iron actually yield a higher 
result than the superior. The resson of this differ- 
ence was shown to be due to the fact, that whils: 
the one quality retained its original area, only very 
slightly decreased by the strain, the other was 
reduced to less than one-half. Now, surely this 
variation, hitherto unaccountably completely over- 
looked, is of importance as indicating the relativo 
hardness or softness of the material, and thus, it is 
submitted, forms an essential element in considering 
the safe load which can be practically applied in 
various structures. It must be borne in mind that 
although the softness of the material has the effect 
of lessening the amount of the breaking strain, it 
has the very opposite eff-ct as regards the working 
strain. This holds good for two reasons : first, the 
softer the iron the less liable it is to snap ; and 
second, fine or soft iron, being more uniform in 
quality, can be more depended upon in practice. 
Hence the load which this description of iron can 
suspend with safety may approach much more 
nearly the limit of its breaking strain than can be 
attempted with the harder or coarser sorts, where 
a greater margin must necessarily be left. 

„Special attention is now solicited to the prac- 
tical use that may be made of the new mode of 
comparison introduced by the writer, viz.: the 
breaking strain per square inch of the fractured 
area of the specimen, instead of the breaking strain 
per square inch of the original area.” 


KING, SMITA, Xx HOWELL’S (HARTFORD 
STEEL WORKS, SHEFFIELD) PATENT 
IMPROVEMENTS IN THE REVERSING 
AND EXPANSIVE WORKING OF STEAM 
ENGINES.* 

(Continued fom page 178.) 
By this means can be obtained an unlimited power 
to move the valves, which is equally effective wle- 
ther the engine is at work or standing. With the 
hand wheel out of gear, as shown in the drawing, 
the engine is supposed to be on a voyage, when, as 
the valves would require no alteration fur some 
time, a and ò are allowed to run round with the 
engine, which will possess the advantage of saving 


* Communicated by Mr. Henry J. H. K, Mechanical 
N to the Practical Mechanic's urna! for Decem 
r. 
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all wear and tear; and if any alteration is wanted 
in the valves, it is only necessary to push the hand 
wheel forward and use it as previously described. 
Having now given a general explanation of the 
arrangement proposed for working one valve, we 
proceed to show how a stud pin or single eccentric 
is qualified to work the valves of a double-cylinder 
engine, at whatever angle the cranks may be situ- 
ated apart, and which will be apparent by reference 
to diagram No. 1 ; we will suppose the cranks to 
be at right angles one to the other. The sliding 
piece, as shown in the diagram, is in a perpendicular 
position, and the crank of the engine in a hori- 
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Figs. 1, 2, 8, and 4 show different arrangements 
in which a single eccentric is used as a subatitute 
kor a stud pin, and which enables a much neater 
appearance to be made, as the two pair of wheels 
are fitted to the interior casting, K, which is bored to 
fit the end of a crankshaft, and to which it is bolted 
by means of screws. The part of K on which the 
eccentric fits is square (in section as shown in fig. 1), 
and upon which the eccentric, æ, is fitted, the slot 
of which is made of sufficient length to allow the 
centre of the eccentric to pass to the places occu- 
pied by the stud pin when in extreme positions. 
The screw, s, is just long enough to fit between the 
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zontal; but after an advance of 90°, the sliding 
piece will have changed to a horizontal, and a con- 
necting-rod, if now taken off in a perpendicular 
direction and connected with a rocking shaft, ag 
shown in figs. 6 and 7, will bear the same relation- 
ship to the sliding piece as the eccentric rod shown 
does ; that is to say, the sliding piece might now 
be shifted right across the shaft without practically 
moving the rocking shaft, so that, if it was commu- 
ni to the valve at the other end by a lever, 
the valve would be in the proper position to work 
a crank, which might then be at dead centre, and 
which would be the case with one placed 90° behind 
c. It should here be noticed that care must be 
taken as to which side the crank shaft the rocking 
shaft is placed, as this will be determined by the 
position which the cranks bear one to the other. 


pieces of steel in the end of the slot, and passes 
through the centre of the wheels, a and ö, similar 
to that described in fig. 5; bat to enable two 
wheels, a and b, to turn independently of the hand 
wheel during a long voyage, two washers, T and U, 
are provided, fastened respectively toa and ö. T 
is placed in connection with the hand wheel by 
means of the clutch, o, and u is stepped from 
turning by throwing into gear the bolt carried by 
the small ket, 0, which falls into the slots shown 
in fig. 7. It will perhaps at this juncture be 
advisable to explain what at first sight might 
appear a little inexplicable ; which is, that what- 
ever way the engine runs, the hand wheel must be 
turned in the same direction to prodace the same 
results upon the shifting of the eccentric. 

For instance, suppose the engine is running for- 
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ward and we wish to reverse, to do which the hand 
wheel must be turned in the same direction as the 
engine is running; this will move the eccentrio 
towards the centre until the engine stops, and con- 
tinuing to turn, the engine will begin to rua 
backwards—but still the hand wheel must be 
turned in the same direction to put on more 
steam—which would require a continuance in the 
same direction of the eccentric that it previously 
had; this will be explained more readily by sup- 
posing the wheels of each pair to be exactly the 
same size. Then, if the hand wheel, figs. 1, 2, 8, 
and 4, is turned inthe same direction as the 
engine is running, the nut wheel will make as 
many hess revolutions than the engine by the num- 
ber of revolutions made by the hand w and 
we will supposeſthis moves the eccentric towards the 
centre of the shaft; but when the engine reverses, 
the nut wheel will make as many more revolutions 
than the engine by the number the hand wheel 
makes; in the one case the screw will run sluwer 
than the nut, in the other it will run faster; but 
as the direction in which the screw is turning is 
changed with the engine at the same time, the 
result produced will be exactly the same. An 
objection to our arrangement might be raised upon 
the grounds that the rocking shaft would be of 
considerable length, and that the valve worked by 
it would have an incorrect motion imparted to it, 
in two ways: lst, that the valve would open 
behind time, and, also, that the distance trav 
by it would not be equal to that on the opposite 
side. The firat of these objections can be compen- 
sated for by making the angle of the eccentric 
rods a little more, or less, as the case might be, 
than thet at which the cranks are set, and the 
second by making the lever in connection with the 
valve a little longer than that which is in connec- 
tion with the motion. In estimating the advan- 
tages possessed by a motion of this description 
beyond that of the link motion, let us take an 
example, such as is commonly used upon marine 
engines, and calculate the effect produced upon the 
lead in the valves up to the point where the steam 
would be cut off at one-quarter stroke ; and the 
importance of this investigation will appear ap- 
parent, when it is remembered that up to this 
point the link can alone be relied upon as a 
variable expansive gear, when the gridiron valve 
is used as a variable eXpansive valve of this kind, 
when the lap in the main valve is equal to the 
width of the port will not cut of later than one- 
quarter stroke. 

We take an example in which the proportion of 
the valve is the same as diagram 1, but which is 
worked by the liak motion, diagram 2, the length 


of the link from centre to centre being equal to 2 
feet, and the length of the eccentric rods equals 3 
feet, to total travel of the valve being 8 inches. 
The crank is at dead centre, and the ecoentrics, e 
and ¢, are in the proper position for working the 
engine either backwards or forwards, and while in 
this position the link ought to be shifted from one 
side to the other without moving the valve ; we 
will suppose that the rods are uncrossed in the 
first instance, as shown by the dotted lines, then 
the proper carve for the link would be that shown 
by the dotted centre, and by calculating the versed 
sine of this arc, we find it must equal 867 of an 
inch; but if we now suppose the reds to be crossed, 
as shown in the diagram by the strong lines, we 
fnd that the circumstances become much altered, 
and the ourve of the link would require to be a 
great deal larger, and we find whea in this position 
the versed sine of the arc would require to be 
3'331 inches, and as the rods will be cromed when 
the crank is at one dead centre, and uncrossed at 
the other, while in both positions the valve ought 
to have no movement at all. When the link is 
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shifted from one extreme to the other, an in- 
equality will be introduced which will be beat 
contended against by making the ourve of the link 
a mean between the two, which would make the 
869 + 8:331 
versed sine = ————— = 2:099 inches. If 
; 2 
this is adopted, and the rods are crossed, as shown 
by the strong lines, when the eccentrics point away 
from the link, an advance of lead would be given 
to the valve as it approached mid gear, which 
would amount at that point to 1'232 inches, or 
nearly 1} inches, and the same result would be 
produced upon the other centre; while, if on the 
other the rods are uncrossed when the 
eccentric points away from the link, the valve 
would cover the port by 1:232 inches, which would 
have to be uncovered before any steam could be 
admitted to the cylinder ; this would of course be 
worse than opening the port too soon, which will 
show the im nce of crossing the rods in the 
proper direction, but, in either case, the inequality 
produced by short rods would be so t as to 
militate very strongly against the use of the link. 
(To be continued.) 
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Constitutionalism of the Future ; or, Parliament 
the Mirror of the Nation. By Jams Lorimer, 
ius Professor of Public Law in the Univer- 
sity of Edinburgh. Edinburgh: Adam and 
Charles Black. 
The name and repute of the author will secure 
for his work, at the present time, a large number 
of readers : we doubt if it will number its admirers 
by its sale. We have perused it with pleasure, 
and find that the just principles of political 
economy may be therefore acquired in an easy and 
interesting manner. Mr. Lorimer is of opinion 
that during the last decade or so, the average 
national mind has become deeper, more thoughtful, 
more consistent ; and has thus been unconsciously 
paring itself for the reception of the science of 
politics which its own advancement foreshadowed.” 
There are more than the Professor who think in 
this wise, and have done so for at least ten years ; 
the cotton famine showed it; and people generally 
wait to see what the new Government intend to do 
in the mutter of extending the franchise. There 
is no doubt, we think, and so does the Professor, 
that it is in spite of the anomalies of our Constitu- 
tion, and not in consequence of them, that we have 
prospered--in: simple truth, we Britishers have a 
habit of making circumstances, and not they us, 
Weare glad the Professor sees that his countrymen 
have been hard at work, doing so well for the last 


half century and more. Approaching the Professor's 
own opinion on representation, we find him stating 


tha? “our representative system must accept and 
conform itself to the arrangements of Providence, 
or, in other words, to the facts of nature as 
exhibited in society.” () Human inequality is 
a fact of nature which society exhibits ; therefore 
our representative system must accept and conform 
iteelf to the fact of human inequality as socially 
exhibited.” That is to say, he repudiates the 
doctrine of equality, and the consequent claim for 
the exteusion vi equal power—for universal suff- 
rage is the grace of all temperate liberty, and 
the parent of tyranny and licence.” Asa remedy 
for the evils and defects pointed out in the book, 
Mr. Lorimer suggests a system which, like every 
other broached, will find supporters. He will give 
a vote to all men not disqualified, and enable them 
to increase their power of representation, as they 
display merits of various kinds. Thus :—“ An 
ordinary rough, who had no other qualification 
except that he was a British subject, labouring 
under no disqualification, would have one vote. If 
he has attained the age of 51, and could read and 
write, he would have five votes. If he got so far 
as to pase the middle-class examination, and to 
pay income tax on £209 a year, he would have 
nine votes. The graduate of a university, 41 years 
of age, who had £500 a year, and was a member 
of the bar, would have—as a citizen, I; age and 
experience, 2; property, 3; education, 4; and 
profession, 4=14 votes. And the maximum 
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attainable would be—citizenship, 1; age, 3; ex- 
M.P., 3; £10,000 a year, 10; university degree, 
4; and profession, 4=25 votes.” 
there is some very excellent reading matter on 


‘í parties,” and the tone of the volume is sound; 
but we are certain his system of marks, or fancy 
franchises,” will not find much favour with our 


readers, That there will have to be some “fancy” 


work introduced into the scheme which will best 
tt go down” we feel assured, but it will not be that 


indicated by Mr. Lorimer. 


BRITISH GOLD. 
By Rosgrt Hunt, F. R. S.“ 


The discovery of gold in Great Britain has, from 
the earliest recorded time, been a question of much 
There is every reason for believing that 


interest. 
before the Roman invasion this precious metal was 
known to the inhabitants, and prized by them. 
Julius Cæsar was induced to the invasion of these 
islands from the report of the immense mineral 
treasure possessed by the people ; and Tacitus, in 
his Life of Agricola,” distinctly tells us, in 
Britain are gold and silver and other metals.“ The 
early discovery of gold, even by ignorant men, 
is easily explained. It would be found in the beds 
of streams, left dry in summer, and the density 
and colour of the stone would very naturally 
attract attention. The metallic nature of the dis- 
covery would be readily detected by men who had 
already made themselves familiar with tin ; and it 
is well to remember that all evidence is in favour 
of the belief that tin from these islands formed an 
important element in the commerce of the eastern 
world as early as the days of Solomon. 

Samuel Rush Meyrick infers, from the Triad“ 
which celebrates Caswallan, Manawydan, and 
Liew-Llawgyfes as three chieftains distinguished 
by the possession of golden cars, that the mines 
of North Wales were worked by the Cymri at a 
very early period. 

Cimboline, Prince of the Trinobantes, is known 
to have coined money of gold, and the probability 
is that this was obtained in these islands. The 
cross of Cong, the torcs, and various gold orna- 
ments which have been found in Ireland, and 
which are preserved in Dublin and elsewhere, are 
remarkable examples of a tolerably advanced state 
of manufacture amongst, in other respects, a very 
unsettled people, and they prove the existence of 
gold amongst them in considerable quantities. It 
is thought by those who have examined the sub- 
ject with care, that the gold was all found on the 
slopes of the Croghankinsella mountain, and in 
those streams which have made the county of 
Wicklow famous. That the Romans discovered 
gold in England and Wales is certain. We have 
the statement of Tacitus already quoted, and we 
have the evidence of the remains of Roman mines, 
which were worked for gold, in several parts of the 
country, the most remarkable being the gold mine 
—Ogofau or Gogofau—near Pumpsant, in Car- 
marthenshire. Here, situated on the lefc bank of 
the Cothy, and forming part of the grounds of 
Dolau-Cothy, are the curious remains of mining, 
which have been well described by Mr. W. W. 
Smyth. For some distance the quartz lode has 
been “worked open today,” and galleries and 
levels have been driven 170 feet through the slate, 
In evidence of the auriferous character of this 
workiog, are the facts that the officers of the 
Geological Survey discovered gold in one of the 
quartz lodes at Dolau Cothy, and that a metallur- 
gical workshop was found; aud amongst other 
curious remains a gold necklace, which is now in 
the posession of Mra. Johnes, the wife of the 
gentleman to whom this property belongs. Other 
instances might be cited, if it were necessary, in 
proof of the former existence of gold in tolerably 
large quantities in many parts of these islands. 

The streams which were washed in ancient 
times were, without doubt, exhausted of their 
treasures by the eager searchers, and hence the 
reason why we fiud traditions of the existence of 
gold clinging to spots where no gold can now be 
found. We have witnessed, within our own time, 


* Extracted from the Quarterly Journal of Science fot 
October. Churchill and Sous. 
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the exhaustion of many an auriferous district in 
California and in Australia, and without doubt the 
same process{went forward in this country as has 
been for some years active in those distant Jands. 
Even now the “tin streams” of Cornwall are not 
entirely exhausted of their gold. From the earliest 
period the “streamer” has carried his “ quill,” in 
which he deposits the little spangles of gold which 
from time to time present themselves to his discri- 
minating eye. These quills of gold, when filled, 
are sold at the nearest town. Occasionally little 
nuggets have been found. In the Scorrier Collec- 
tion of Minerals are two as big as small beans ; 
and examples are to be found in other private 
collections, in Cornwall, in the British Museum, 
and in the Museum of Practical Geology, in 
London. 

There has been a constantly prevailing idea that 
gold mines were to be discovered in this country, 
and we find our monarchs, with much avarice, 
claiming, under the term of Mines Royal, the 
right to all the precious metals which might at any 
time be discovered. Sir John Pettus, who was 
especially the agent of Prince Rupert, thus defines 
a Mine Royal :— 

„When the ore does not yield so much gold and 
silver as will exceed the cost of refining and the 
loss of the baser metal, it is called a poor mine. 
But when the ore yields gold or silver to an amount 
which will exceed the charge of refining and the 
loss of the baser ore, it is called a rich ore, or a 
Mine Royal, and is appertaining to the King by his 
prerogative.” 

A few further notes on gold seeking in the 
British Isles will not prove uninteresting. In 
1526 James V. of Scotland granted to certain 
Germans the right of working, under conditions 
favourable to the Crownoroyalties, the gold and 
silver mines of that country for forty-three years. 
Elizabeth had previously made similar grants to 
Houghsetter, Thurland, and Schutz. In neither 
case, however, do we leara of any gold mines 
having been discovered. In one part of Devon- 
shire those miners gave the names of “Gold 
Street” and Gold Field” to spots where lead 
and silver, but no gold, are still found ; and it is 
probable that they worked over the valleys near 
North Molton, in which the Britannia and Polti- 
more mines are situated. A few years since these 
mines gave rise to poetic prospectuses speaking 
of “ Pactolean streams flowing through the lovely 
valleys of Devonshire,” and holding out the hope 
of “a realization of the fable of Oolchis and the 
Golden Fleece.” In 1593 James VI. of Scotland 
granted “ Crawford and Glengomar to Thomas 
Foulis, goldsmith, of Edinburgh, for twenty-one 
years, in consideration of the great sums due to 
him by his Majesty and his dearest spouse.” 
This graut had especial reference to the reported 
discovery of gold in the Lead Hills district of 
Lanarkshire, and it was hoped would pay off the 
debt, £14,594, due to the Edinburgh goldsmith. 
We learn, however, incidentally from another 
authority that ‘‘the King expended £3,000 on 
Crawford Moor and obtained not quite three 
ounces of gold.” ` Pennant, however, says, on 
what appears to be very questionable authority, 
“in the reigns of James IV. and V. of Scotland 
was procured in the Lead Hills from gold washed 
from the mountains, especially in the reign of the 
latter, not less than the value of £300,000 
sterling.” We are also told that a piece of gold 
weighing thirty ounces was then discovered. Sir 
Bevis Bulmer and five other gentlemen were 
empowered to work all the supposed auriferous 
districts of Scotland, and also the silver mine of 
Hilderstone, near Linlithgow, which was dis- 
covered in 1607. In1616 Atkinson, a gold refiner, 
obtained a grant from the Privy Council, which 
was confirmed by James, to search for gold on 
Crawford Moor, paying the king one-tenth.” The 
inducements which were, from time to time, held 
out to capitalists to embark in the great gold ad- 
venture of the Lead Hills, clearly prove the un- 
profitable nature of the search for gola. The most 
amusing—as showing how skilfully the King and 
Atkinson ministered to human weakness—was an 
order of council instructing Atkinson “to move 
twenty-four gentlemen of England, of sufficient 
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Jani, to disburse £300 each, . for 
which they were to be created for ever “ Anights 
of the Golden Mines. Again and again the cry 
of gold has been raised, and the result has ever 
been the same—renewal of a large expenditure of 
money, the finding of but little gold. 

After the Lead Hills the most notable example 
of gold seeking has been in Ireland. In 1795 
gold was picked up in the valley on the flanks of 
Croghankinsella, and tolerably active workings 
were carried on by the Crown, under the direction 
of the Commissioners, Messrs, King, Weaver, and 
Middleton, until the Rebellion of 1798. The 
Crown during this period raised 944 ounces of 
gold, of the value of £3,675. It was stated re- 
cently at a meeting of the Geological Society of 
Dublin, that a family named Byrne, who were 
farmers at Croghankinsella, found in the upper 
part of one of the rivers a mass of metal, about a 
pound and a half in weight, which they supposed 
to be copper. It remained many years in their 
possession, and was used by them as a weight. 
They disposed of it at length to a travelling tinker, 
who carried it to Dublin, and sold it for a large 
price to a jewell:-r in Capel-strect. This, or some 
such circumstance, led the Government to organize 
the commission for thoroughly examining the 
valleys of Wicklow. Dr. Houghton, at the 
meeting already referred to, said, the subject was 
& most interesting one, and the Society was the 
proper place for the discussion of it. The first 
point that occurred to him was the extraordinary 
manner in which the gold occurred in the localities 
referred to. The large ‘model,’ which had just 
been inspected by those present, represented a 
very celebrated Wicklow nagget, which some 
people said had been presented to George IV., but 
which others said that that monarch took the 
liberty of stealing out of this county. 
The peculiarity of it was that the gold appeared 
to consist of masses conglomerated or lumped 
together.” This ‘‘ model” represented the largest 
well authenticated nugget of rolled gold ever 
found in Europe, and which weighed twenty-two 
ounces. 

Excellent descriptions of the Wicklow auriferious 
district will be found in a memoir by Mr. W. W. 
Smyth, which embraces also a careful examination 
of the mines of lead and pyrites. 


(To be continued.) 


ON PURE WATER.” 
By Epwin Lanxestsr, M.D., F.R.S. 


Pure water is as necessary for health as good 
food or fresh air. Yet it is probably more neg- 
lected or less understood in modern times than 
either. I say modern times, because there is 
reason to believe that amongst the nations of 
antiquity, the Romans, at least, took more pains 
to obtain pure water than we do. It may be 
that our habit of taking water with something to 
flavour it, in the form of tea, coffee, sugar, salt, 
alcohol, or other agent, has rendered us less alive 
to the necessity of pure water than were people 
who had less means of indulging a taste for flavours 
than we have. Whether this be the case or not, 
terrible have been the inflictions on society from 
the neglect of a supply of pure water. 

One example by way of introduction. In the 
year 1854 the cholera ravaged the metropolis. Up 
to August 31st of that year not more than twenty 
cases bad occurred in the parish of St. James, 
Westminster. On that night upwards of 100 cases 
of cholera occurred in the neighbourhood of Broad- 
street, Golden-square, and more tban half died. 
The next day the disease increased, and for four 
days it went on. Never was such mourning and 
desolation known in London since the days of the 
great plague. Upwards of 600 persons were killed 
in those five days. What could be the cause of 
this terrible outbreak? At first all was confusion. 
In the midst of the plague the late Dr. Snow 
accused the pump in Broad-street. It was shut 
up and the plague ceased. After this event the 
vestry appointed a committee to investigate the 
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subject. On that committee were Dr. Snow, Dr. 
King, Mr. Marshall, the Rev. Mr. Whiteh2ad, 
myself and others. We investigated the whole 
attack from house to house. At last the fact 
became only too evident that wherever the water 
had been nk from the pump in Broad.-street 
between the 31st of August and the 4th September 
there cholera had been the result. The pump 
was afterwards examined, and it was found that 
the well communicated with a cesspool in an ad- 
joining house. No evidence can be more con- 
vincing than that brought forward by this com- 
mittee, that the impure water of this pump was 
the active cause of the outbreak of cholera. I 
bring forward this case now as it may be a timely 
warning, and also as an illustration of the import- 
ance of securing, at least for drinking purposes, 
pure water. 

As an organic being, man requires water for the 
performance of the functions of his life. Water 
is ne to the existence of the universal 
world. Rocks and the inorganic eubstances of the 
earth assume their forms in obedience to the in- 
fluence of water. The great physical features of 
the earth's surface have been determined by the 
action of water. As it assumes the solid, liquid, 
and gaseous forma under the influence of heat, it 
is one of the great agents of change upon the 
surface of the earth. Plants and animals may be 
regarded as organised water. There is no life upon 
the globe without water. Many of the lower 
forms of animal and vegetable life consist mainly 
of water. A jelly fish, weighing many pounds, 
was found to contain only a few grains of other 
constituents. All organic matters wen dead lose 
a great portion of their weight when exposed to 
heat, on account of the evaporation of the water 
which they contain. 

The life of plants and animals is maintained by 
the chemical changes which go on in their tissues 
by the agency of the organic elements, carbon, 
hydrogen, oxygen, and nitrogen. But these elements 
are not conveyed into the plaut or animal in their 
pure form. The plant takes them up in the form of 
carbonic acid and ammonia. Neither are these com- 
pounds taken up in their pure form. They are con- 
veyed into the tissues of plants by the agency of 
water. Each drop of rain, as it descends for the 
nourishment of the vegetable kingdom, contains its 
quota of carbonic acid and ammonia, and it is the 
water which is absorbed, and which carries into the 
system of the plant these compounds. Not only 
are the organic elements thus carried, but the 
mineral constituents of plants, the salts of lime, 
soda, and potash, are thus conveyed. Arrest the 
supply of water and all nourishment ceases. 

The same is the case with animals. Not only 
is water necessary for the constitution of their 
bodies, but all the substances which maintain 
animal heat, and which nourish the animal tissues, 
are dissolved and carried into the body by the aid 
of water. Nay, even when these substances are 
oxidised and nged, and are no longer fitted for 
the purposes of life, they are carried off from the 
system by the aid of water. 

Man is no exception to this law. His body is 
composed mainly of water. The constituents of 
a man's body, weighing 150 pounds, might be 
easily divided into five parts, each of which could 
be placed in an ordinary-sized pail, holding 32 
pints. All the solid constituents of a man’s body 
would go into one pail, whilst the other four would 
contain the water. In more accurate figures, the 
solid constituents of a man’s body, weighing 154 
pounds, would be 43 pounds of solid and gaseous 
matter, and 111 pounds of water. 

Neither the water nor the other constituents of a 
man’s body ars permanently retained. Life does 
not so much consist in the chemical changes which 
our daily food is undergoing asin the destruction 
of the tissues which are formed out of the food. 
Blood, muscle, and nerve formed from the food of 
yesterday become the source of active life to-mor- 
row. That which to-day is available flesh is to- 
morrow rejected from the system. The water of 
the tissues is removed at the rate of from 80 to 100 
ounces aday. Of this 50 ounces pass off by the 
kidneys, 30 by the lungs, and 14 by the skin. Of 
course season affects these quantities, and the 
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larger the person and the greater the drinker, the 
more water is got rid of. 

Not only is water n to the sustaining of 
the human body, but all other constituents are 
taken into the body by its agency. All our food 
naturally contains water. Here is the result of 
analysis of various articles of food. One hundred 
pounds contain the following quantities of water :— 


Potatoes eee wee ee 75 Ida. 
Cabbage ... 92 „ 
Flour eco e 14 ” 
Rice eve eo 0 eee ee 18 ” 
Bread... P . s. oe kk y 
Milk e e e 86 iF) 
oe 60 99 
Mutton eee eee eee eos 44 n 
Fish e see eos 0 0 0 78 97 
Eggs eee eee ove eee oeo 80 ow 
Cheese 0 eee se een 40 


the system. The sugar, the starch, the oil, the 

fibrin, aud albumen must all be dissolved and car- 
ried into the system by the aid of water. Hence 
we partake of beverages. We drink tea, coffee, 

chocolate, beer, soup, and other fluid foods. In 
all these cases we are merely flavouring the water 
which it is necessary for us to take in order to 
enable the stomach to dissolve and take up the more 
solid forms of our food, 

The quantity of water contained in the meat, 
bread, and vegetables of which man indirectly 
partakes in his food is about one-fourth of the 
quantity of water he requires for daily consumption. 
The only food which is ever substantially supplied 
to him, and this only in his infancy, which requires 
no addition of water, is milk. Potatoes contain 
nearly as much water as milk, and those who live 
entirely on potatoes require but little water. A 
curious proof of this was observed during the potato 
famine in Ireland. It was observed as a remark- 
able fact that in their great poverty the people of 
Ireland were consuming larger quantities of tea, 
coffee, and sugar, which might be regarded as 
luxuries. The increase, however, of these luxuries 
depended on the fact that whilst the starving people 
of Ireland were fed with rice, flour, aud other dry 
food, as substitutes for the potato, they were 
8 Sa to 5 1 recourse to water for drink. As 
in the case o other civilized a, the 
ferred their water flavoured, Bee ge a as 
and coffee sweetened with sugar. 

Water, then, being essential to the life of man, 
let us inquire into its natural sources and fitness 
for the dietet ical uses of man. Water exists natu- 
rally upon the surface of the earth, in its interior, 
and in the atmosphere. The heat of the sun daily 
carries enormous quantities of water into the 
atmosphere, from whence it is precipitated upon 
the earth in the form of snow and rain. This per- 
colates into the earth from whence it comes again 
in the form of springs, and may be reached by 
digging wells. Much of this water finds its way 
into rivers with the rain from the surface, and these 
empty themselves into the ocean. As the water 
in its course from the atmosphere to the sea dis- 
solves all soluble matters it meets with in tho 
earth, and these are not evaporated again, sea 
water is a strong solution of various salts. The 
principal of these is chloride of sodium. The 
following analysis of sea water from the German 
Ocean gives the other constituents :— 


Solids in 100 parts of water ., —..., 8°15 
Chloride of sodium in 100 parts of solids ... , 77-78 
Chloride of magnesium 5, 4 . 811 
Ohloride of potassium 30 5 .* O97 
Chloride of calcium ji ” + eo 1:38 
Bromide of magnesium pa p © e. 047 
Sulphate of lime n» 1 . 849 
Sulphate of magnesia 75 11 «. 0:79 
Carbonate of lime 5 15 .* 056 
Silicate of soda 75 i ere . 026 

100 09 


The sea also contains oxygen and carbonic acid 
gas. Sometimes the water which passes into the 
earth comes up highly charged with mineral 
constituents, When such waters cannot be 
ordinarily drunk, and are supposed to be medicinal 
in their action, they are called mineral waters. 


(To be continued. ) 
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THE ELECTRIC RAY OF {THE ENGLISH 
CHANNEL AND OTHER ELECTRIC FISH. 


In a paper communicated recently to the French 
Academy of Sciences, by Mr. Charles Robin, occur 
the following statements regarding certain electric 


tt The varieties of these fish are but few in 
number ; the raya, ray, or skate, the gymnotus 
electricus, or electric eel, and the silurus electricus. 
The raya belongs to the skate family, hence they 
are sometimes termed electric skates, while fisher- 
men call them tremblers, or magic fish. This fish 
has a smooth, flat body and short tail, resembling 
somewhat an almost circular disk. There are 
several kinds to be found on the coasts of Pro- 
vence, and the channel between France and 
England. If a ray be taken up in the hand a 
strong shock will at once be felt, so violent as to 
benumb and even paralyze the entire arm during 
several minutes. The sensation may be compared 
to that experienced from a violent blow on the 
elbow. e force of the shock is estimated as 
equal to that of a pile of 100 to 150 pairs charged 
with salt water. The discharges succeed each 
other with very great rapidity, as many as fifty 
discharges having been counted in one minute. A 
shock can be given to twenty persons simulta- 
neously, if they stand touching each other in a 
circle, with the two persons at each end touching, 
the one the back and the other the belly of the 
ray. It has been discovered that the back of the 
fish emits positive and the belly negative electri- 
city. After a fisherman has emptied the contents 
of his net into his boat, if he pours a large quantity 
of salt water upon the fish, should there be an 
electric ray among them, he is at once apprised of 
the fact by a shock in the hand he uses to pour 
out the water. 

“ Plutarch mentions this peculiarity as having 
been known to the ancients. The discharge from 
the ray emits sparks similar to those of an electric 
machine, produces magnetization and chemical 
decomposition, and gives marked signs of heat 
when passed through a thermo-electric pair. 

‘t The electric organs are of three kinds, viz. :— 

First, In the lower half of the body and at 
each side of the head there are several hundred 
small tubes (Hunter counted as many as 1,182) or 
membraneous, vertical prisms close together, like 
honey-combs, and subdivided by horizontal parti- 
tions into little cells filled with mucus. 

“Second, In the hinder part of the brain there 
is a lobe known as the electric lobe. Every time 
that this lobe is touched strong discharges are 
5 even if the organ be separated from the 

in and spinal marrow. All action upon the 
body of the ray, determining the discharge, is 
transmitted by the nerves from the irritated spot 
to the electric lobe of the brain. 

“ Third, Three very large branches of the fourth 
pair of nerves start from the above lode and com- 
municate with the electric batteries. If these 
nerves be cut or tied all electric phenomena ceases ; 
bat in order te completely prevent any discharge 
they must all be tied or cut, for if they are only 
cut or tied on one side of the body the discharge 
will continue on the other side. 

The gymnotus is similar to an eel in appear- 
ance, and is commonly known by the name of 
electric eel.’ These eels average about seven feet 
in length, and their skin is covered with a glue- 
like substance. They abound in the rivers and 
lakes in certain parts of South America. Their 
elect rio power is so great as to knock down men 
and even horses. Whenever a fisherman chances 
to catch a gymnotus and a young crocodile in the 
same net, when it is hauled in the latter reptile is 
generally found dead or paralyzed, while the 
electric eel shows no mark—the crocodile having 
been electrified before it could reach the fish. 

In certain sections of South America when it 
is mecessary to enter a pond or stream of electric 
eels, wild horses are driven into the water infested 
by these formidable fish. Humboldt describes the 
method pursued. As soon as the eels hear the 
unusual noise caused by the plunging of the horses 
they rise to the surface and attack the animals 

with their powerful electric batteries. The natives 
surround the pond or occupy the branches of trees 


overhanging the water, armed with harpoons and 
long reeds, and by their wild cries and reeds pre- 
vent the horses from landing. After a desperate 
combat, in which many horses are often killed 
and others paralysed by the repeated and terrific 
shocks of electricity, the gymnoti being weakened 
by fatigue and loss of galvanic power, seek to 
escape in order to rest themselves and recuperate 
their electric strength, when the horses remaining 
drive them to the shore, where they are easily 
captured by the harpoons attached to ropes. 

Professor Faraday has described the charac- 
teristics of the electric discharge from these fish. 
By the aid of two metal plates joined to the ex- 
tremities of the galvanometer and applied to 
various points on the body of a gymnotus he suc- 
ceeded in determining the direction of the dis- 
charge. He discovered that the anterior portion 
of the eel always formed the positive pole, and the 
posterior portion the negative pole, so that the 
direction of the current in the galvanometer was 
from the head to the tail. By causing the dis- 
charge of the gymnotus to pass over a wire ar- 
ranged in a spiral, in the interior of which several 
needles were placed, he succeeded in magnetizing 
these needles in the required direction, by the 
direction of the discharge from the head to the tail 
of the fish. The same philosopher obtained che- 
mical decomposition by the employment of iodide 
of potassium, and produced the electric spark by 
introducing into the circuit an electro-magnetic 
spiral, having a cylinder of soft iron in its in- 
terior. 

The electric apparatus of the gymnotus extends 
over the entire length of the back and tail, and 
consists of four longitudinal fasciæ, composed of a 
large number of membraneous laminæ, nearly 
horizontal, parallel, and very close together, and 
united by an infinite number of scales placed ver- 
tically and crosswise. The little prismatic, trans- 
verse cells formed by the junction of these lamin 
are filled with a gelatinous substance, The whole 
apparatus is supplied with very large nerves 
emanating from the spinal nerves.” 


ON THE SUBLIMED OLIGIST OF VESU- 
070 AND ITS ARTIFICIAL PRODUC. 
TION. 


By Dr. T. L. PHIPSQN, F. C. S. &c. 


Among the volatilised or sublimed mineral 
productions of Vesuvius, oxide of iron has been 
frequently remarked. It was very scarce in 
the eruption of 1850, but exceedingly abundant 
after that of 1855, and was plentifully deposited 
on the scoriz of the little cones. Professor S acchi 
also observed it on the torrent of incandescent 
lava in the Atrio del Cavallo. No less than 
five distinct kinds of sublimed oxide of iron have 
been recognised at Vesuvius. The first, crystalised 
ia small lamine of a red colour not unlike that of 
protoxide of copper, generally forms a crust from 
one to two millimetres thick. The second variety 
forms small stalactites of a brownish red colour, 
generally mized with 40 to 50 per cent of other 
substances. The third variety, which is the com- 
monest of all, consists of bright metallic oligist, 
showing the ordinary rhombic crystalisation of 
that mineral, but the crystals are always very 
small. The fourth variety is very rarely met with, 
in the shape of little rhombic blades one anda 
half millimetres long, of a blood red colour, and 
more or less transparent. The fifth variety is that 
of octahedric crystals of magnetic oxide which have 
been found mixed with the former varieties and in 
rather larger crystals. 

These crystals are usually soiled by a little 
sesquichloride of iron which oozes from the ` crusts 
by deliquescence, unless they have been thoroughly 
washed by raia, as happened for some specimens 
in my possession which never showed any deli- 
quescenoe. 

The celebrated chemist Mitscherlich sought to 
explain the production of this volatilised oligist, 


by assuming that it is due to the sublimation of 


chlorule of tron which is afterwards converted 


* Read before the ritish Association for the advance- 


ment of Science. Birmingham, 1865. 


into oxide, &c., and this is to a certain extent 
true. l 

But we may ask whence comes the chloride of 
tron ? It is not probable that there exist deposits or 
lakes of this compound in the depths of volcanoes ! 
The production of sublimed oligist is easily ex- 
plained by the following experiment which I have 
recently made :— l 

At the bottom of a Hessian crucible a layer of 
chloride of ammonium is placed, and upon tbis a 
layer of ordinary red hematite (oligist), both 
substances being finely pulverized. Into this 
crucible a second crucible is thrust, so as to repose 
firmly upon the layer of oxide of iron, the crucibles 
being chosen of such a form that the sides of 


a, oxide of iron; b, sal-ammonia, 


each are nearly in contact (see figure). This 
little apparatus is then half buried in the fire of a 
forge, where it remains about three-quarters of an 
hour, and is then allowed to cool. On separating 
the crucibles, the outside of the inner one and the 
inside of the exterior one are found coated with 
the sublimed oligist in question, quite similar to 
that of Vesuvius. Along the sides of the crucibles 
may sometimes be remarked some of the varieties 
of oligist above mentioned. 

It is therefore, in my opinion, by the passaze 
of volatile alkaline chlorides (such as those of 
ammonium, sodium and potassium) through or 
along deposits of red oxide of iron that the sublimed 
oligist of Vesuvius is produced. These alkaline 
chlorides are always to be met with at Vesuvius, 
they are invaribly present in the different incrusta- 
tions and efflorescences. 

The magnetic octahedric crystals have been 
evidently produced by the influence of a higher 
temperature ; however, they are very frequently 
present, though often invisible, among the crystal- 
line grains of oligist. When the crusts of the 
latter are pulverized a magnet will separate them. 
This fact, together with the difficulty with which 
the oligist itself dissolves in hydrochloric acid, is 
another proof of the high temperature at which it 
has been produced in natare, and which is alse 
required to produce it artifically. 


Drsutrnuntistna ORES.— Dr. Minthorn, of New 
York, claims the intervening chamber or diaphragm 
containing iron borings or equivalent material, 
whether stationary or rotary, between a fire chamber 
and an ore receptacle, for the purposes above speci- 
fied.—2. He claims in connection with the above the 
annular or equivalent hollow forms of the said 55119 
ragm.—3. He claims the perforated cones or hollow 
projections in the chamber or diaphragm. — . He 
claims the inclined plates, forming a tunnel-bottomed 
furnace for collecting the disintegrated material, 
arranged relatively to the ore chamber, and to tho 
other parts.—5. He claims the arrangement of tho 
dishing grate or basket relatively to the annular or 
hollow diaphragm, so as to facilitate the presenta- 
tion of a thicker stratum of the ore near the centre, 
where the currents of s and steam strike directly, 
than near the 7 80 where they strike with lese force. 
—6. He claims the arrangement of the passages and 
dampers for chsnging the dissection of the heat aud 


gases. 
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IMPROVED CHRONOME- 
TER GOVERNOR AND 
BALANCED THROTTLE. 


F this engraving we have a 
view of a new governor, 
designed by Mr. John Tremper, 
of Philadelphia, and intended 
to economise fuel, keep the 
engine under perfect control, 
render any speed attainable at 
a moment’s notice, and thereby 
improve the value of the steam 
engine as an economical motor. 
t is notorious that of all 
good servants steam engines 
are the hardest used. They are 
not only badly designed, built, 
and run, but they are placed in 
all sorts of exposed situations, 
and neglected so much, in va- 
rious ways, that it is no wonder 
that it takes 12 pounds of coal 
to produce a horse-power on an 
average, when one-sixth of 
that amount ought to suffice. 

This mechanism governs the 
engine by cutting off the steam 
at the point required to do tke 
work, It admits just as much 
steam at N A stroke of the 
piston as may be required, and 
in that way maintains a con- 
stant and regular action. 

In the engraving A repre- 
sents a frame carrying an up- 
right spindle B, in which the 
arms of the governor are fixed. 

This governor is peculiar in 
construction, as can be seen at 
a glance. The balls, D, are 
fitted to the arms, C, and slide 
thereon, the arms being revol- 
ved by the bevel gears and 
pulley, E. When revolved, 
the balls fly out, and, in doin 
so, depress the stem, F, whi 
connects to the wedge, G, for 
a purpose described below. 
Any fluctuation in the speed of 
the engine, whether above or 
below, that the governor is set 
to, is, therefore, instantly cor- 
rected by the movement of the 
balls, they being thrown 
out by centrifugal force, ar l 
returned to their posit ons by 
the centripetal action of 
the springs shown in the 
broken-out portion of the shank 
H. 


When the wedge before al- 
luded to is depressed it acts 
on two jaws, J, which are 
connected to a rock shaft, K. 
These arms have steel bars, L, lev into them which 
catch on the head of the valve stern and raise it, 
as clearly shown by the engraving. The arms re- 
ceive motion from the rock shaft before mentioned, 
and are, therefore, raised vertically, carrying the 
valve stem and valve with them, until they strike 
the wedge, G, up which they continue to rise until 
the valve below is released from them, when it 
falls aud shuts off the steam in the steam chest M; 
from this chest it goes to the cylinder through the 
valve, as usual, 

The throttle valve is shown in Fig. 2, and it 
will be seen that it has no seat, and that, conse- 
quently, there is no jar or concussion at every 
stroke, as in some machines. The valve is stopped, 
so that it shuts at the right place by a bracket N. 
The socket on the head of the valve stem brings 
up on a cork facing in this bracket. The spring 
O is to seat the valve quickly. As it is a balanced 
valve, it needs some aid of this kind to shut 
quickly and prevent wiredrawing the steam. 

The speed of the engine is regulated by shifting 
the ball, P, on the lever. This increases the 
Jabour on the balls by adding to the weight 
to be overcome by the centrifugal force, so 


that the engine runs faster to 
make tbe force greater. The 

cut-off valve is operated by an 
eccentric on the shalt, j and a. 
rod, Q, as shown. 

The governor will act just as 
well without this weight, and it 
is only applied where a variable. 
speed is required. At whatever: 
velocity it is set to give, the- 
governor will maintain it regu- 
larly for all time. The cut-off 
jaws, being attached below the- 
centre of the rock shaft, have 
a tendency to fall in toward the. 
valve-stem socket, so that they 
always hold well without any 
danger of slipping, and the 
hard-steel edge in both the jaws 
and socket enable them to- 
wear along time. The engine 
can be stopped from any part. 
of the building if necessary, 
and the governor can be applied 
to any engine, new or old. 

It is stated that hundreds are- 
now in use in Philadelphia and 
vicinity, and giving entire sa- 
tisfaction. We are of opinion 
that the] governor will effect a 
saving in fucl on engines with- 
out cut-offs, and that it will 
act properly when well taken 
care of. 

It has been patented by John 
Tremper, of No. 316, North 
Third-street, Philadelphia, U.S. 


SHOT-MAKING IN NEW 
YORK. 


One of the most interestirg 
manufactures which the buy 
city of New York presents to 
the inquiring mind is that «Ë 
shot-making, of which most 
people have no other idea than 
an indistinct one of a huge and 
lofty tower threugh which mel- 
ted lead falls into a water-pit 
at the bottom. 

The brick tewer of the New 
York Lead Company, in Centre 
Street, is something less than 
200 feet in height, and about 
60 or 70 in circumference, At 
the bottom is a well of cold 
water, and the summit is en- 
tirely devoted to the melting 
machinery—the pan or sieve 
through which the shot 
falls being situated in the 
centre and quite small, say a 
foot and a half in diameter. 
The lead is conveyed to the 
summit in pigs or bars, and there melted. 
Before being poured inte the pan it is slightly 
mixed into crude arsenic, to prevent oxydation. 
Miceli e Cin lends ta panting thootish the Dr 
the sieve, comes out in elongated drops, in the 
same way asthe dripping of water, thus causing 
imperfect shot, which are increased by the soft 
shot touching each other in falling, and adhering. 

Standing on the ground-floor of the tower, the 
shot can be seen and heard falling and hissing into 
the well beneath, the water of which is splashed 
up high as it receives the driving, seething rain. 

From the well the shot is transferred to a drying 
machine, lightly rolled by hot flannel rollers, and, 
after being thoroughly dry, it passes through the 
next process, which separates the imperfect from 
the perfect shot. his consists of a long 
smooth, wooden inclined plane, divided into regu- 
lar ledges, each one a little lower than its prede- 
cessor, with a slight break or open space of about 
half an inch between. The round, perfect shot, 
in rolling down this plane, leap the openings, 
while the imperfect, not having the same mo- 
mentum, fall through, and are gathered up to be 
re-melted., 
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The next process is separating the different sizes. 
This is done by a sort of chest of drawers, the top 
of each drawer being covered by a sieve—the 
coarser at the top, and thence becoming finer toward 
the bottom. This cabinet is kept in a swinging 
motion to and fro by machinery, thus shaking the 
mixed shot, which is poured in at the top, from 
drawer to drawer, until all the different sizes are 
duly assoited into separate drawers. 

The shot has now a 10 deny Seer 1S a 

es a ing more like sand or mea 
8 a ele ok senate and uniform globules ; and 
the next operation is to polish. This is performed 
by putting it into revolving Lom ders, with black 
lead, and from which the is at length pro- 
jected, bright and shining as beads of glass. It is 
next put in bags, and is ready for shipment. a 

The shot business is now very brisk. More is 
shipped at the present time than for a number of 
years past. During the war a large businesa was 
done in Minie balls, or slugs, hollowed at the but. 
The trade is now almost altogether in shot, not 
including the three sizes of buck-shot, which are 
moulded like bulletz. 
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near the cone pulleys. This arrangement can be | 
easily detached and thrown out of gear by removing 
the box, D, and releasing the thumb screw, C. 
The carriage and slide rest is raised or lowered so 
as to adjust work thereon by the handle, A, which 
works a vertical screw by bevel gears on tke back 
of the lathe. 

The variety of work for which this lathe is 
adapted is as follows :—It may be used as a common 
turning and screw-cutting engine lathe, with the 
advantage of a cross-feed, which is rot usually 
obtained with lathes of this size. It may be uscd 
asa boring engine. The work can be easily fas- 
tened to the table, and afterwards adjusted perpen- 
dicularly or laterally with the same facility as in 
the improved boring engines now in use in the best 
shops. It is eminently adapted for ure as a heavy 
milling machine. One of its merits, in this respect, 
is the facility with which it can be adjusted per- 
pendicularly, enabling the workman to make two 
or more cuts upon apy piece and then return the 
lathe to exactly its first position, ready for the first 
cut on another piece by simply turning one handle. 
The machines have been used during the past year 
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every-day world of life. That, therefore, any 
absurdity, provided it be rendered elaborate, 
complex, an mystericus, by the bountiful use of 
scientific phraseology, will be received with that 
profound awe snd intense admiration which, 
under crdinary circumstarces, every calf may 
obtain who is brazen enough to assume the lion's 
skin cf science. Shculd sime real student philo- 
sopher attempt to strip him of so noble a disguise, 
snd show his real nature, the quack meets his 
opponent with unblusking confidence. By bela- 
bouring him with a meaningless bewildering 
jumble of accidental facts ard falsehoods, delivered 
with the overtearing loudness and vulgarity cha- 
racteristic of his c'ass, he speedily induces the 
real man of science to abardon so useless and 
unsatisfactory a contest. Then, with what lusty 
vigcur your quack crows aloud over what those 
who kncw nothirg whatever of science suppose 
to be a well wen victory! f 

If it were our purpose to dwell on this the me, we 
could point out a crowd of illustrations demon- 
strating the truth of the above statements, and 
show readily how in the earliest dawnings of 


There are four shot towers in New York and 
vicinity, viz.:—The New York Lead Co., Centre- 
street; Tatham & Brother, Beekman street; T. O. 
Leroy, Walter-street, and McCullough’s Lead Co., 
Staten Island. The capacity of all these works is 
very nearly equal, that of the former being from 
ten to fifteen thousand pounds of shot per day—or 
a total of forty to fifty thousand pounds. 


COMBINED SCREW LATHE AND MILLING 
MACHINE. 


NOTICEABLE feature in modern American 


workshop machinery is the several uses to 
which the same tool can be applied. Time was 
when a lathe was merely a rude affair for making 
an object round, but it has been vastly improved 
upon by the efforts of ingenious men, and the 
different attachments which have been made to it 
render it one of the most indispensable tools, 

The lathe here illustrated is a strong and well- 
designed machine ; it swings 28 inches, and is a 
screw-cutting and milling machine combined ; 
besides this it can be used for a variety of purposes, 
such as boring, that other lathes are not well 
adapted to. 

A nove! feature in this lathe is the addition of 
a cross-feed. This is a most important advantage 
on some kinds of work, as it is done more expedi- 
tiously than by hand, and of a much better quality. 
The arrangement can be seen in the ving, 
where the feed screw shaft has a small pinion cut 
on it, in which a worm runs; the worm is driven 
by a small counter shaft and belt on the shears 


for working pieces of wrought iron and steel of 
larger dimensions than are commonly worked in 
milling machines, doing the work quicker and 
getting a smoother surface than by the planer. It 
may be used as a gear cutter for any size within 
its range, for the making of rimmers and cutters, 
fluting of taps, slabbing of bolt heads, &c. For 
cutting bevel gears the spindle, S, has a joint 
attached capable of adjusiment at any angle. 
Fatented by L. D. is. Worcester, Mass., U.S. 


PHOTOGRAPHING THE COLOURS OF 
NATURE—A BIT OF CHAT. 


S is the very heaven of quackery. In 
nothing else can an ignorant pretender so 
safely display his want of knowledge with so little 
fear of detection or e . By the aid of a 
trifling—-very trifling—knowledge of sundry tech- 
nical terms and symbols, together with the 
frequent use or abuse of them on every available 
occasion, what is called a scientific reputation may 
be obtained as cheaply as if it were a reputation 
for turning a haudmill, or performing some 
childishly simple conjuring trick. Of all quacks— 

litical, artistic, religious, &c., and Heaven 
nows we have no lack of such—the quacks of 
science are most numerous, and stand foremost 
for fearless impudence and true bigotry. Other 
false pretenders may be haunted by some whole- 
some dread of exposure, and be less noisy and 
pretentious in consequence, but no such restraining 
influence affects the scientific quack. He knows, 
no one better, that science is not popular in the 


almcst every greatecientific discovery, when the 
coming wonders loomed forth, but faintly, perhaps, 
in the imaginations of their great discoverers, these 
scientific quacks were first and loudest in the corn 
and ridicule with which they strove to overwhelm 
them. Fully capable of grasping simple facts, 
perfectly competent to recognize four as twice two, 
and very proud indeed of such learned accom- 
plishments, they could not realize“ the fairy tales 
of science” until they were demonstrated to their 
much-belauded common sense” through the 
medium of facts or figures.“ To soar into 
the realms of fancy and bring from that land of 
dreams and aerial. imaginings the seedlings 
destined to grow into discoveries, working mighty 
revolutions in art, in science, and in social life, 
would seem to them the wildest piece of stupidity 
conceivable. And yet it was in no other than 
these regions of endless suggestions that Daguerre 
the artist—a member of the French and Roman 
Academies— first found that idea to which we owe 
Photography. A vague but not altogether form- 
lees fancy which had long been entertained (and 
may yet be found perfectly detailed in the pages 
of more than one ancient story-teller), eprang into 
his mind, and appealing to his artist-love of nature 

generated the long series of scientific experiments 
which at last resulted in the daguerreotype. So 
with Talbot, who, in his Pencil of Nature”—the 
first book illustrated with photograpbs—tells us 
that it was while dwelling regretfully on the 


„fairy pictures“ of Wollaston’s Camera Lucida, as 


“ creations of a moment destined as rapidly to fade 
away,” that the idea occurred to bim “how 
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charming it would be if it were possible to cause 
these natural images to imprint themselves durably, 
and remain xed upon the paper!” It was but a 
fancy then, but it became th» Talbotype soon after. 
So with photography ia natural colours. The 
dream of the imaginative to-day, it may yet be the 
commonplacs unnoticed reality of some future and 
not far distant period. Ridiculed and sneered at 
in quasi-scientific societies —where quacks do mostly 
congregate—and in class journals with pretensions 
to scientific qualities, at once the loudest and the 
worst supported—there are great, and good, and 
true men now busy with this interesting problem 
of whom we need but name—M. Chevreul aud 
Niepce de St. Victor, to show the folly of the 
Smith3, Browns, and Robinsons, who, in the 
aforesaid societies and journals, mock an idea 
which Sir Joha Herschel did not think unworthy 
of studious consideration and many valuable 
experiments. 

At a meeting of the Suuth London Photographic 
Sociesy, held on the evening of the 14th ult., Mr. 
J. Trail Taylor, a modest but earnest and able 
student of photographic science, who in conjunction 
with Mr. George Dawson, edits our contemporary, 
The British Journal of Photography, read a short 
but interesting paper on our present subject. The 
discussion which it originated was the feeblest and 
poorer we have ever heard at the meetiogs of that 

ody, cleariy showing how strong a feeling of 
scepticism exists relative to the possibility of 
photographing natural colours, and how little 
influence the encouraging facts brought forward 
by Mr. Taylor had in destroying it. 

Let us now briefly glance at these facts. 

In 1853 the subject of photographing natural 
colours was brought before 44 Phe Photographic 
Society” of London, associated with the researches 
and discoveries in this direction made by M. 
Becquerel and Niepce. It was shown on this 
occasion that actual colours had been ph»tographi- 
cally depicted; that the colours of the solar 
spectrum had been obtained, ray for ray, as they 
existed naturally—that highly- coloured prints had 
been reproduced with all their colours, and that 
although the colours thus got were fugitive, some 
steps had been taken by which a prospect of fixing 
them had been fairly demonstrated. Siace then 
other experiments have been carried out, but 
although these have not resulted in any further 
advance of great importance, they have been by 
no means valueless, and their conductors are very 
far from despairing of ultimate success. Mr. 
Taylor stated in his paper that in 1863, at a con- 
versazione of the Social Science Association in 
oe he was entrusted by Sir David Brew- 
ster with the exhibiting of a photograph of the 
solar spectrum, taken on a polished metal plate, 
we presume either by one of the gentlemen above 
mentioned or by their process, and which he exhi- 
bited. He said—‘‘I had this picture in my 
possession for a fortnight, during which time it 
was freely exposed to the light of the sun. Sir 
David Brewster, too, assured ine that the colours 
had undergone no change since the picture had 
come into his possession, although it had been 
freely exposed to the light.” Describing the 
colours as most decided, although they could not 
be designated as brilliant in colour,” Mr. Taylor 
added that the unimpressed margin of the plate 
was of a red colour, the image was preserved in a 
miniature case, and expressed his regret that 
amongst the thousands of scientific experimen- 
talists which photography boasts, the number of 
those who have devoted time and attention to this 
branch” was, he feared, under half a dozen.” 

Becqurel’s experiments, firat brought before the 
London Photographic Society, in 1853, as we have 
said, were first published originally in the Comptes 
Rendus of February 12th, 1849, ia a report by 
Regnault and M. Chevreul, whose pre-eminently 
practical and scientific work on The Laws of 
Contrast of Colour and their Applications” is so 
deservedly celebrated. M. Becquerel had observed 
that the red rays of the spectrum acted rapidl 
upon sensitive paper, which had been previous! 
exposed to light, although they exercised little or 
no influence upon it before it had been thus 


exposed, and also discovered that in the first case | aud porcelain are represented with the lustre which 


| 
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the actual colours of tte spectrum were obtained, 
even to the extent of the colours given by the less 
refracted rays. The method, however, which M. 
Becquerel found moat satisfactory was the follow- 
ing :—After polishing a silver plate, it was attached 
to a small wire support, which held it with two 
hooks. Two of the wires thus used were joined at 
the uppcr end, put in communication with the 
positive pole of a galvanic battery, and plunged 
into a bath of hydrochloric acid and water. In 
this bath there was also placed a strip of platinum, 
communicating with the negative pole, which was 
moved rapidly backwards ani forwards in a posi- 
tion a certain distance from the plate, and parallel 
to its surfaco. The plate took successively the 
colours of thin plates which were quite perceptible 
when the operating room was feebly illuminated. 
Commencing with the grey it passed ia succession 
through the yellow, violet blue, green, pale grey, 
rose, violet, and lastly the blue tints. The plate 
experimented upon was removed at the violet 
stage, attained after an immersion of about one 
minute, plunged into distilled water, dried with 
the aid of a spirit lamp applied from under the 
plate, which was slightly inclined as in the da- 
guerreotype process, rubbed with soft cotton, to 
remove a species of fog upon its surface, and ex- 
posed to the rays of the spectrum, each of which 
registered itself very distinctly, the yellow ray 
being in this case least distinct, although quite 
discernable. M. Becquerel next found that by 
heating the plate before exposing it to the decom- 
posed light it assumed a red tint and gave the 
colours with greater perfection. The required 
exposure was of about two minutes’ duration. By 
the same process copies of coloured prints as above 
described were obtained, but much less perfectly 
and after a considerably longer exposure in the 
camera. Another improvement in M. Becquerel's 
process was in subjectiag the plate to the action 
of sunlight passing through a sheet of pager im- 
pregnated with sulphate of quinine instead of 
merely henting it. Mr. J. R. Fowler states that 
he recently saw a photograph of the spectrum so 
obtained eighteen years ago and that the colours 
were bright still. 

Herschel, Scheele, and Hunt, all of whom ex- 
perimentalised ia this direction, each observed that 
chloride of silver, when subjected to the action of 
the red ray, rendered its colour; and Herschel 
obtained in the course of some experiments with 
gum guiacum, all the colours of the spectrum. 
The latter gentleman also published other experi- 
ments in this, or rather in a similar direction, in 
which the action of light in producing single 
colours when acting in various degrees upon diffe- 
rent substances sensitive to its influence was 
demonstrated.’ But the latter colours were of 
course more intimately connected with the charac- 
teristica of certain chemical compounds than with 
the colours of nature. 

Perhaps the most perfect, and promising of the 
photographs of natural colours are those of Niepce 
de St. Victor. Starting on the discovered basis 
that a plate of silver immersed in a solution of 
sulphate of copper and chloride of sodium and at 
the same time rendered magnetic by means of a 
battery, was sensitive to that peculiar action of 
the coloured rays by which they impress them- 
selves upon certain surfaces, M. Niepce undertook 
some new experiments in this direction. He im- 
mersed the plate in a saturated bath of chlorine 
and water. Acting upon the impression that a 
chloride which gave a certain colour to flame 
might cause a similar coloured light to be more 
strongly impressed upon the surface with which it 
was associated, he added to this bath certain chlo- 
rides, each of which would communicate a oertain 
colour to flame, and found when he had formed a 
bath containing all these elements in certain exact 
proportions, that, on a properly prepared plate, be 
could get all the colours with extreme brilliancy 
and clearness. He says, in a doll dressed in 
stuffs of different colours and trimmed with gold 
and silver lace I have obtained all the colours, and 
what is still mora extraordinary and more curious 
is, that the gold and silver are depicted with their 
metallic lustre, and that rock crystal, alabaster 


is natural to them. The greatest difficulty is that 
of obtaining many colours at the same ti ne on the 
same plate. It is, however, possible, ani I have 
frequently obtained this result. I have observed 
that bright colours are reproduced much more vi- 
vidly and much quicker than dark ones, that is to 
say the nearer the colours approach to white the 
more rapiily are they produced.“ 

An excellent photograph was obtained from this 
doll by the following process: — After the plate had 
been immersed in a solution of hyperclorite of so- 
dium, having a specific gravity of 1°35, until it 
assumed a rose colour, it was covered with a solu- 
tion of dextrine saturated with chloride of lead, 
then treated as before explained uader sulphate of 
quinine and exposed. In connection with this 
process a new fact was noted, viz., that certain 
compound colours—orange, violet and green—had 
no effect when artificially produced. M. Niepce 
found chloride of strontium added to the bath gave 
increased vigour to the action of colours containing 
red, that the chloride of calcium and uranium did 
the same for orange and its compounds, the pure 
solution of chlorine gave the yellow rays power, 
chloride of nickel the greens, the double chloride 
of copper and ammonia the blues, &c.; but a se- 
rious difficulty was found in mixing these substanc s 
in the proper relative proportions, as it will be 
easily seen how in compound colours an undue 
proportion of the element giving increased inten- 
sity to one colour over another in combination with 
it would entirely change the nature of the result 
in the photograph, just as in mixing pigments for 
the production of compound colours an undue pre- 
. of one pigment over another might 
give us a greenish blue instead of a green, or à 
purplish red instead of a purple. 

In a small work published in Edinburgh, com- 
piled by Mr. John Thompson, entitled Helio- 
cromy,” and published by Mr. Wood about ten 
years since, Mr. Peter Henderson described some 
experiments of an interesting character, by which 
he succeeded in producing photographs in colours. 
“ A bath was made composed of water two ounces, 
hydrochloric acid four drops, and saturated solution 
of common salt four drops.“ This having been 
filtered, the plate was plunged into it quickly and 
left in it five minutes, ‘When removed the surface 
will be dark. It should then be heated over & 
spirit lamp until it assumes a red colour, when it 
may be exposed in the camera and will in all 
probability give you a coloured impression of the 
object photographed, although it does not invariably 
dv so. In some cases, says Mr. Henderson in s 
recently published letter to the Photographic 
News, “ the proof would be a perfectly coloured 
copy of the original; at another in pure light and 
shade ; and then again it would be a negative, and 
both without the slightest tinge of colour, although 
the manipulation was apparently identical with 
that which produced the coloured specimen. 

But so far we have been speaking of silver plates. 
Photographs in colours have been obtained on paper, 
however, but not in the same degree of perfection. 
Paper washed with nitrate of silver and afterwards 
with fluate of soda will give the blue green and 
yellow of the spectrum. Paper prepared with 
ammonia, nitrate of silver (oxide of silver dissolved 
in a solution of nitrate of ammonia) will also re- 
tain natural colours, and by using a bath of chlo- 
ride of barium and nitrate of silver, with a wash 
of iodine afterwards applied, the colours are secured 
with greater intensity, although they are then of a 
more erratic character. 

Other experiments and their results have been 
described at various times, but we have not space 
for an account of them. It must be evident from 
what we have already stated that the crowning 
beauty of photographic colour has yet to be won. 
That the more successful but imperfect processes 
of which we have now briefly spoken, although 
affording tantalising glimpses of the possibility of 
photographing colour, must convince even the 
boldest and most able experimentalist of the in- 
sufficiency of our present ‘knowledge of that most 
subtle element, light. Whether the reproduction 
of colour is due to some mechanical alteration 


— 


We here quote Mr, Taylor. 
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effected in the surface of the paper, or to chemical 
decomposition, or to both combined, or to neither, 
is not altogether clear, and although certain re- 
sults may definitely follow certain discovered causes 
more or less easily crested, yet until we can boast 
a much clearer knowledge of all the principles 
concerned than we now have, the discovery of a 
means of photographing colours is problematical. 

At the meeting at which Mr. Taylor read his 
paper one of the vice-presidents of the society, Mr. 
A. H. Wall, stated that a cheap and exceedingly 
expeditious method of obtaining and multiplying 
photographs in colours would probably be found 
in painting the negative with transparent colours 
on paper rendered sensitive to the coloured rays, 
so as to retain the colours of the negative in the 
print, and that, by way of encouragement to those 
who were inclined to experimentalize in this 
direction, he might suggest the possibility of 
substitating photographs thus, printed in 
colours ;” for the coloured illustrations to books 
now obtained each one from numerous stones, 
plates, or blocks, at a great expense, and with 
comparitively unsatisfactory effects from the 
difficulties met with in the registering and 


printing. : 

Since that suggestion was made it has been 
announced in a letter from Paris that M. Poitevin 
has produced photographs in colours on paper by 
@ simple process, which is-identical with that of 
which Mr. Wall spoke. The paper used is prepared 
bela ary ee of silver, over which is 

ushed a solution composed of equal parts of 
‘saturated solution of bichromate of 97 5 saturated 
solation of copper and a twenty grain to the ounce 
solution of chloride of potassium. It will retain 
its sensitiveness for several days. This is exposed 
under a coloured print or drawing for five or ten 
minutes, according to the light and the character 
of tbe paper used as a negative in the ordinary 
way. When printed it is taken from the printing 
frame, washed in water, acidulated with chromic 
acid, and then with water containing bichloride of 
mercury, then with a weak solution of nitrate of 
lead, and finally in distilled water to remove all 
soluble matter. But these pictures will at present 
not bear the continued action of light, although 
M. Poitevin, we believe, is sanguine of soon fixing 
them permanently. 

We have by no means exhausted our subject, 
but we bave trespassed rather too largely on the 
space allotted to us, and for the present must say 
farewell. 


CUTTING SCREWS BY CHANGE 
WHEELS. 


BELIEVE the subjoined is a new method of 

viewing this question ; it is simple, and when 

one or two expressions are understood, is very 
handy and intelligible. l 

Because 8 times 4 are, or is, 12, 3 and 4 are 
called factors, or makers of 12; in the same way 
2, 8, and 4, are factors of 16. 

Because 5 times 2 are 10, 5 times 3 are 15, and 
so on, the numbers 10, 15, 20, 25, &c., being ob- 
tained by ey ee are called multiples, in 
the same way 24, 48, 72, are multiples of either 
2, 3, 4, 6, 8, 12, or 24. 

A set of change wheels, as generally made, 
runs by fives from 20 to 120, thas 20, 25, 80, 35, 
40, 45, 50, 55, 60 (two of this) 65, 70, and so on; 
in fewer words, the multiples of 5 between 20 
and 120 inclusive. 

Four threads pe inch being given on the lead- 
ing screw, and, for example, 5{ being required for 
the screw to be cut, thas :— 

1. Place 52 relation (ratio is the Latin term) 


down thus, Fa Don't think of this as a fraction, 
but merely as the relation which 4 has to 59. 
2. Set those down in their lowest names, quar- 
16 
ters in our example, thus —. 
28 


3. Set these down as split into factora, thus 
454 


114x2 


4. Multiply each pair of these (i. e., 4 and 
114, and then 4 and 2) by 5 or such a multiple of 
5 that will suit the cogs in your wheels. Thus, 
using 10 as the multiplier for the first pair, and 


40 60 
15 for the second, we obtain , or using 
115 30 
40 120 
30 for the second pair —— ——-. Here notice 
115 60 


4 
that = (this is the relation of 4 to 2 and nothing 


2 
else) is the same as —, or the upper twice the 


lower, and for this cause you can use for the 
40 50 


second pair —— if you have two 40's. 
20 25 
60 70 
—— — and so on; hereb ining plenty of 
aa, Gk ; y gaining plenty 
room for choice which worked out tables cannot 
give. 


40 60 
The wheels being thus, ——- -——, you can 
115 30 


place the 40 on the mandril, let it work or gear 
into the 115, to this last couple the 60, and let it 
work in the 30 on the leading screw. 


Had we taken our ratio (relation) thus, 


16 8 x 2 
55 —, we should have seen that 80 
23 111 x 2 
and 115 would answer the purpose, and then 
insert one or two dummies to change the direction, 
or make them reach. This weuld give us four 
80 dummy 80 


shapes (1) —, 
dummy dummy 115 
where the two dummies will be two 60's ; (3) 80 
to drive dummy, and it to drive 115 all in the 
same plane, not by pairs; (4) dummy to drive 
80, and it to drive 115, as last. 
Not to be tedious, take other examples :— 
4 4x1 40 60 | 
= ——~ ——, where 85 and 60 


17 84 2 85 120 
40 60 
are coupled firmly together, or —— ——-, where 
120 85 
4 1x4 40 
120 and 60 are coupled. = — 
21 8x 7 70 
30 2x2 20 80 4 4x1 
90 8x7 70 120 224 611 64 
40 20 ; 
65 130 Henry Horst. 


AN OLD PHILOSOPHER. 
No. IV. 

The expedient recorded in my last“ gave the 
mode of determining the magnetic forces exercised 
upon iron at various distances from each other ; 
and the extract concluded by stating that in 
whatever way the magnet be turned, while con- 
tinuing to be attached to the beam, it always ap- 
proaches the iron.” This experiment proves that 
one magnet acts not only upon another magnet, 
but also upon iron. Nor, says our philosopher, 
ought this to excite our surprise; for the magnet 
is only a stone consisting of good iron together 
with an intermixture of earthy parts. The stone 
derives its virtue not merely from its composition 
of earth, but from its possession both of earth and 


e The preceding three papers (on the“ Attractive Forces 
of the Magnet and Iron”) have appearcd in the MIRROR or 
Sorswocs and are at least interesting to those interested 
in magnetism, as showing the sate: and experiments 
ia the matter by Swedenborg, recorded by him a century 
and a quarter since. Our readers will well remember the 
short life“ of the philosopher contributed to our journal 
by "E. C. who also contributes these extract-sum- 
maries, 


iron ; for this reason its forces are the stronger in 
proportion to its greater degree of iron and of 
weight. That the particles of iron confer a force 
upon the stone was demonstrated by Swedenborg 
from experiment: he imbedded a piece of iron in 
stone, which remained in that position for several 
years, the parts corroded with rust permeating the 
stone, when the stone became magnetic. De la 
Hire (l Hist. de VAcad. Roy., Aug. 1705) observed 
the same : he enclosed a piece of wire ia a atone, 
and at the end of ten years the wire had corroded 
and the stone become a true magnet. The iron, 
therefore, which is in the magnet exercises ita 
power of attraction in connection with the earth 
which is mixed up with it ; if, therefore, this should 
act upon the iron parts whieh constitute another 
magnet, it is not to be wondered at if it should act 
also upon pure iron ; nay, possibly even upon 
those ies which are possessed of no iron, but 
have only the same earthy attractive matter. For 
it is in this way that it acts upon certain plants ; 
upon burnt bricks of an exceedingly red colour, as 
Cabæus has remarked (book I., ch. xvii, p. 63); 
upon the caput mortuum (calcotbar) of vitriol ; 
upon the shining and black dust supplied by 
Indian sand, and which never contrac's a red 
colour ; upon the black dust which remains after 
the distillation of linseed oil and oil of turpentine ; 
upon the pomegranate ; upon any precious stone, 
provided it be of a deep colour, according to Boyle; 
upon the stone of Lough Neagh calcinated, as is 
observed by Molyneux in Phil. Trans, No. 166 ; 
also upon the impurities of glass, according to 
Helmont.” Hence it would follow that Pliny 
(and others) is in error when be says that iron is 
the only kind of matter which receives the forces 
of the loadstone. 

Inasmuch, however, as all action is equal to 
reaction, it is not possible fur the magnet to act 
upon iron, unless the iron act reciprocally upon 
the magnet, and therefore approaches the magnet 
in the same manner as the magnet approaches the 
iron. Swedenborg, to confirm this experiment, 
suspended a magnet from the end of a long string 
attached to the beam of a balance, and produced 
an equilibrium by placing a weight in the opposite 
side. He then suspended a mass of iron, of the 
same gravity with the magnet, from another beam 
by fonr strings, distant one from the other so that 
the magnet and the iron were almost in the same 
perpendicular line ; and in this case he produced 
equilibrium. So soon as the two were brought 
near enough to operate on each other tho iroa ap- 
proached towards the magnet and the magnet re- 
ciprocally as much toward the iron. Hence, in 
order that the two might remain separate, it was 
requisite to place a greater weight in the scale at 
the end opposite to the beam from which the 
magnet was suspended; by which means the 
magnet was raised ; it was next requisite to place 

n the iron, with great nicety, an equal quantity 
of wei ht by which it should be proportionably de- 
pressed, and as it were pulled away from the 
magnet. This being done an equilibrium resulted ; 
whence it is evident that the action of the magnet 
upon the iron is equal to the reaction of the fron 
upon the magnet. This is exemplified in another 
manner. Place the magnet and the iron each in a 
little boat, and let them float on plenty of water : 
each will approach the other with an equal im- 
petus, and mutually meet at the middle point 
between them. At this point of our readings, our 
friend Stalagmite said he was beginning to be of 
opinion that eomethiog was known of the magnet 
in former times; but he was cried down by the 
rest, and I was asked to proceed, and show how 
the operation of the iron upon the magnet could 
be reduced to calculation. To effect this my 
philosopher took a maas of iron (in form a paral- 
lelopepedon) the base of which was 224 lines of 
an inch square; its length 54 Rhenish inches. 
This mass, which had never touched a magnet, he 
placed upon a table so as to stand fixed. 
He next suspended a magnet (same form) from a 
repe annexed to the beam of a balance ; 80 that 
the axis connecting each pole was perpendicular to 
the horizon, and passed through the axis of the 
iron. The magnet was let down at various dis- 
tances anecessively from the iron, and an account 
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withdraw it it ís covered with a black 
called a epee or deporit—which is copper. 

_ Now put the copper plate into the solution by 
itself, on removing it you will see no change in its 
appearance. Now wash the zinc ao as to remove 
all loose particlea from it, and again put it in the 
solation, with the copper plate, but not touching it, 
in a few seconds it will be coated as before. Re- 
move it and again wash off the precipitate and place 


was then taken of the weight which it was requisite | micals. Whea you have commenced active work 


to place in the opposite scale to restore equilibrium, | you will have your plates by your side, 80 as to be 
re which was wage equal to the attractive forces re to erred their defects and perhaps detect 
of the magnet and the iron. The results are their remedies. 

figured as under :— 

Distances of Distances off Attractions | Attractions 


Magnets in | Magnets in measured by measured by 
inches and | inches and || Apothecaries | Apothecaries 


I. 

The larger the dark room the better, as you have 
more space to move about. Dust and light are the two 
pront enemies. Have your room down stairs if possi- 
e—it will save your legs much labeur, and your 


lines, lines, grains. grains. landlord, if you have one, the unpleasantness of | it again in the solution, but this time let the zinc 

3 7 7 m 99 requesting you to lay down a new floor. Place in | and copper touch oateide the glass, but be separate 

21 6 11 32 it a strong table or two, and, in lieu of better appli- in the solution. Remove both plates after about 

2 24 i) 6 2 44 ances, a large washstand, with its accompaniments, 30 minutes, and observe a nice bright coating 

1 4 6 53 omitting what you do not require. If the wash- of copper will ba on the copper plate—none on the 
1 ws t 3 10 99 stand is provided with a shelf, arrange on it those zino. 

0 4 is 115 bottles which you will handle most frequently. Oa | The jelly- pot or glass will in future be called a 

9 0 17 180 one of the tables may be placed your bath and | “cell,” the sulphate of copper “a salt,” and when 

8 21 silver solution bottles. If your room has a small | dissolved with water ‘‘a solution.” The zino is 


window facing the north it will suit nicely, as you 
will not get the sun-light on it. Procure from a 
wholesale glazier's ouse a piece of deep orange 
plass, size not particular ; explain that you require 
t non-actinic when you purchase, as sume speci- 
mens and colours are faulty; bave it framed, and 
arrange it so as to be moveable, or slide on one side, 
that you may obtain plenty of fresh air. My room 
I prefer to arrange thus :— 


“t the positive plate,” the copper the negative,” and 
the whole together the “battery.” 

Now procure another jar and two pieces of copper. 
same size as before; mix in the jar a solation of 
sulphate of eopper, same strength as before, and 
insert both strips of copper, let them stand about an 
inch apart, then joia them by two wires to the 

itive and negative plates respectively of the 
ttery. Let all thus arranged remain a few hours 
until time will permit you to examine it. 

The second j ll, in future, be called the 

I. : = jee. eine trough,” and both copper plates 
HIS art is now so popular that we think a few ee a * electrodes,” 
remarks on its praatics may not be unacceptable We will suppose that the above experiment has 
to some of our readers. To embrace it thoroughly, been performed in the evoning, and that Rien 
some acquaintance with the sister sciences, optics examine it next morning. On removiag the 
aod chemistry, is necessary. A love of beaut trodes you will find one black, the other covered 
and an appreciation of character must be included. with a bright deposit of copper, and that the bright 
It is not necessary that a beginner should be one is joined to the positive plate of the battery 
lesrned in all the principles of menipulstion, for zinc,” the black one to the negative “ copper. 
these can be arrived at only by study and prac- On examiniag the plates in the battery, te negative 
tice. The student of photography wili find - will be covered with bright copper, similar to the 
self constantly seeking information from some electrodes and the zino will be slightly eaten away, 
collateral branch of science which will afford ma- and the solution will be much lighter in colour. 
terial for mental 35 him onward simply Thus, by the operation of depositing copper on the 
but surely to a better owisdas of subjects which electrode, we have consumad the sulphate of eopper 
perhaps have previously been distasteful. The 
right management of the camera lenses will show 
that some knowledge of optics is advisable. The 
chemicals should not be trifled with as childish 
toys; their properties mast be known, their ocom- 
dinations observed; poisons noted, and their 
antidotes stored up in the memory in case of need. 


But here, I think, the matter may be left for 
this week. The experiments to follow—if you 
will kindly give them room—are of an interesting 
character, and include a record of some made in 
England at about the same time. 


Photography, 


A, door; B, window 18 inches square; C, D, col- 
lodion and developing glass; E, rod for s prong 
prepared papers; F, washstand; G,‘ bottles; H, 

; I, receptacle for waste silver and washings; 
K, second table, The bottles may be arramged thus ; 
the fi s denote the number of fluid ounces con- 
tained in each :— 


solution in the i and dissolved some zinc. 

If the battery had lost all power to deposit, we should 

say it was exhausted. Let our readers perlorm these 

experiments carefally, and watch minutely the 

several changes, and in succoediyg chapters we 

will lead them on to more amusing experimente. 
(To be continued) 


But efjer all hes been said and done the tyro may ere R 18 oH posal cade 

sally forth just to “take something,” and returu 6,—Iron intensifier. 1.—Nitric Acid. 

weary and disheartened, simply because he has | 4.—Silver solution. 2.—Bicarb—soda in solution, NEW CENTRE FOR LATHE. , 

not given his attention to the composition of a | 8.—Cyanile—poison. 4.—Brightening solution. UR old friend, James Martin, the author of the 


‘Screw Cutter s Guide,” has forwarded us a 
sketch of a new back centre for the foot lathe, 
which we have thought worthy of reproduction in 
our columns. This centre we may state is his own 
contrivance, and has successfully stood many years’ 
test on his own lathe, where it requires only half 
the usual power to drive it, compared with a lathe 
having the common centre, punch shape. It is 
well known that as soon asa drop of oil is put on 
when the lathe is running it flies off again, and 


piece, or has not sppreciated the outline of the 


picturesque. Plenty of water will be constantly required. If 
e 


gou cannot procure distilled, boil rain water and 
Iter it, but even for common purposes do not run 
short of soft water. The water-jug msy be kept 
filled near the stand, the bottle on the table, to- 
goner with a necessary receptacle and other imme- 

iate requirements; eg, ounce meas ure, levelling 
stand, &c. 

N.B.—Clean and sweep out your room yourself, 
the oftener the better, and then you have no one to 
blame if anything goes wrong—a bottle broken for 
instance, or glasses mislaid. PLODDER. 


We propose, then, to offer for our rasdess’ ac- 
ceptance a few brief remarks, to assist him in his 
start and early progress, reminding him that to 
the attainment of knowledge in art end science 
there is no royal road. To succeed requires a deal 
of patience and perseverance, and we were about 
to add that this particular branch of art requires 
also a well filled pina but we have wasted so 
much ourselves which might have been saved, that 
we hope our experience may be of use to otber 
beginners. Tbe design of e remarks will be 
to help, not to teach. We shall imagine that an 
inquiring friend is seated by our side, and for the 
sake of esse, the editorial * we“ may possibly sink 
into a very humble but singular person. 

IL 


ELECTRO-METALLURGY. 
CHAPTER I. 


Under this head we propos to give a series of 
chapters on the art of electrotyping, silvering, and 
gilding, in. very simple lauguage that all may 
understand. 

By way of inducement to those who are ignorant 
of the proceas, lot us assure them there is nothing 
difficult in it, and that it is not more expensive 
thay many perfoctly useless amusements ft re 
quires but little space, not more time than most 
have at their command, and need not make the 
operator dirty. 

An account ot the discovery of this art would be 
interesting, bat we propose to touch upon that from 
time to time, to start with practice. 

We will suppose the reader knows nothing of the 
poaa, ao that it would be useless to NN of 

tteries, precipitating troughs, &c., yet the first 
experiments may be made very readily and cheaply. 
Procure a piece of sino, 3 inches by 6, by 4 thi 
and one of No. 24 gauge copper same ace. One 
pound of sulphate of copper at about 6d. per pound, 
at any chemist’s, Put about an ounce of the sul- 
hate of copper into a jelly- pot or large glass, and 

seolve it by urng apon it nearly as maoh cold 
water as the g old. Dip the zinco in this 
solution for half a minute, and observe when you 


lt will be very pleasant to take up your album 
and refer to scenes once visited, or to look on 
friends beloved and feel that the print you look at 
was from your own press, to trace in your pie- 
tures how you progressed from first to last, aud to 
feel with pardomable pride that when a oritic 
says that’s good you know that it is. But that is 
a stage to be arrived at only after some weeks of 
diligent labour—a reward for what has been done 
-an encouragement to go on and prosper. You 
desire to do something in photography, and you ask 
how you shall proceed, what it will cost, whether 
you will succeed ? Success depends on yourself. 
roceedings we leave for anotherchepter, but here 
I may remind you that as you take your common 
walks you may always be on the look out for bits 
of scenery subjects for taking even before you 
procure any apparatus. You may train the eye, 
and arrange that which at a future timefyou may 
be glad totake. The subject of light, its proper- 
the qualities of its rays, will make a pleasant 
atady by a cheerful fireside. Get some work on 
photographic chemistry if you oan; read and re- 
read it even before you have purchased any che- 


when the belt is put on it too often drags the 
mandril down the incline of the centre, and is con- 
atantly trying to jam the mandril into the collar ; 
bat with Mr. Martin's centre, so soon as a drop 
of oil is put on, with the lathe running, it instantly 
disappears into the working parts to perform the 
duty, and the quicker the mandril is driven its 
better is it oiled. No. 5 is a piece of steel, cupped 
out to fit the endof the mandril, so that it will ran 
round with the mandril, or allow the mandril to 
run in it. Both ends of No. 2 are bored, one a 
little smaller than the other, so that if any 
extra wear takes place the mandril can be 
repaired, and fitted in the small hole, as the 
steel bolt only requires turning end for end, and 
must all be well hardened. The mandril must be 
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the comb top is gently struck so as to indent the teeth. The 
comb is then shifted along so as to leave several of the 
comb teeth in the first set of indentations, again it is 
struck, shifted, and so on. 

These indentations may be deepened with a triangular 
pile if neeessary, (better not, however). Next, a small 
ciroular saw is made, the edge of which is an exact copy of 
the spaces between the required teeth, But to save work 
there are only 8 teeth cut in the saw, 3at every quarter of 
the circle, care being taken not to cat them deeper than 
the wheel teeth they are intended tocat. For wheels or 
arches there is a small sawing table with a stem fitting 
down into the lathe rest socket. From near the front to 
the back on the table top there is a pieca of metal with a | ward, and the equatorial current wealtu ard, and thus they 
straight slit in it, sank to the level ; the slit is set opposite | would act as a mechanical couple upon the area of lower 
the saw, so as when a pin is put throuzh the wheel centre, peun and produce a whirlwind, which must have an 
it drops into the slit, thus allowing of a motion to and from | In variable direction of rotation. But what I cannot under- 
the saw and round the centre, which is given by hand. The | stand is that the northern portion of the cyclone should 
indentations are easily guided to the saw, especia ly if the | continue to maintain, as meteorologists assert, the distin- 
table top be set slightly below the lathe centre: and from | guishing features of a polar wind, viz, heavy, cold, and 
the form and depth of the saw teeth, it can only cut the dry air. : 
proper depth in the wheel which should be cut round, then t seems to me that the cyclone once formed, the area of 
turned upside down snd repeated. For races, &., side | low pressure must rapidiy be filling up, and the pa:sage of 
guides are required on the table top. the polar wind to the south, and the equatorial to the 

Gaxuxa (Glasgow). noi thward, must soon res ore equilibrium of pressure, tem- 
peraiure, and humidity; and that the pole-ward and 
equstor-ward portions of the whir), at each rotation. mu- t 
exhibit less and less difference of these characteristics. 

I wou d request you to invite the opinions of your readers 
who are versed in meteorological science upon this subject, 
and remain a sincere well-wisher of your enterprising 
journal. R. STRACHAN. 

11, Offord-road, Barnsbury, N. 


f THE CHEMISTRY OF NATUBE. 

Sir,—In the third number of the MIO Op SONS I 
find a lecture ou the chemistry of nature, by G. F. Har- 
rington, in which he gives to the world a somewhat novel, 
end certainly startling, theory of vision, teaching that so 
far from rays of light emitted and reflected being the means 
by which objects are sort on the contrary, they have no- 
thing to do with it at all—somethbing he calls liberated 
power being the true agent. This theory he seeks to sup- 
port by some experiments with the ic lantern and 
plane mirrer. These experiments are true I grant, but the 
reasoning from them, which are most fallacious, must 
arise from ignorance of the laws of reflection of light from 
poumes in contradistinction to that from rough surfaces. 

or the benefit of those of your readers who have not made 
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— 


endency to compensate a diminished pressure of atmos - 
phere, they create a gigantic whir.wind, the duration of 
which is limited to a few days, and a comparatively small 
portion of the earth’s surface. 

Supposing the air over a considerable extent of the 
earth's surface to become much reduced in weight by 
copious precipitation of aqueous vapour, and, secondly, by 
the latent heat given out by the vapour in its condensa- 
tion ; then I can understand that the normal aerial currents 
of the temperate zone could tend to restore the reduced 
pressure, and that, in consequence of the rate of votation 
of the parallels of jatitude being slower the nearer thiy 
are to the earth’s pole, the polar current would go east- 
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turned to fit the hole tight, so that when it is 
hardened it will require grinding in with fine 
emery, until it rans easy, Nos. 1 and 3 show the 
wo jam-nuts, with holes ia to screw them up by. 
No. 4 shows end of mandril- No. 6 shows the best 
form of shape and taper for foot lathes. and Mr, 
Martin recommends readers never to make a collar 
more than į in. or 3 in. bearing for the mandril to 
ron in. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


INSULATION. 
Bir,—In No. 39 there is a note signed Veritas, warning 
1 correspondents against wasting their endeavours to 

ulate magnetism, He asserts that it is positively impos- 
sible, as proved by his failures in a long series of experi- 
ments. 

Strange enough, you tack on a line, stat'ng him to be 
the pitentee of a method of insulating the compass needle 
By insulation, I understand stopping the current of the 
magnetic fluid towards bodies capable of receiving it. 

Now, though a tyro, I beg most respectfuliy to differ 
from Veritas, or ground my conviction of its impossibility 
from his failures. The idea violates no established law, 
and i4, therefore, not unreasonable, more especially as we 
see it 30 completely accomplishe: in the sister sciences of 
electricity snd electre-magnetism. 

I er still to form an hypothesis, and work it out in- 
dactively, and if my experiments show that m reasoning 
is wrong, I console myseif by knowing that if I clearly 
learn the cause of error, I am being ed more surely in the 
path of truth. R. W. WILLIS. 


SCREW CUTTING. 

Sir, — In ans wer to X. T. Z. I have gear for cutting wood 
screws and nuts at à very quick rate, and if any gentleman 
will call on me at an appointed hour after 6 p. m., I shall be 
happy to see them. y arrangement cuts the wood for the 
nuts, and bores and screws them; and it will turn and 
cut the screw. My address is No 19, Wilson-street, New 
Cross-road, Deptford, $.E.—James MARTIN, 


CLEANING AMERICAN OLO°KS WITH BODA. 

Sir,—Some of your readers were doubtless amused some 
time since by seeing a N in the papers 
headed ‘‘ How to Clean Americ:n Clocks.“ I did as di- 
rected - boiled my clock some hours in caustic soda, 
washed copiously, hung on the jack, and dried quickly. 
The clock was au eleven shilling one, gone regularly fer 
ten but lately taken to stopping through clogging up 
of the pinions ; it has since behaved iteelf well, gone 
regularly. and keeps good time. The treatment is pecu- 
Uarly applicable to these clocks, for, owing to their low 
price, our professional closk cleaners de not care to meddle 
with them. CusMicva, 


TELESCOPE. 

Sir —I find in No. 38 of Tus ExaiisH MOnATId, a de- 
scription by Mr. MoGurk of how to make a cheap telescope. 
Would your correspondent foform me how to make a ter- 
restial to the same size he describes, how many 
lenses it would require, of what shape they should be, 
what distance the lenses should be apart from each other, 


paperhangers use answer one 
A. NM. 


BEVEL WHEELS. 
now four weeks since a 
strike out a pair of bove! 
have not seen any answer. 
fading the taper or bevel for any line or angle. 
represent the shaft coming from a wheel, 
to intersect the line A, B. in the direc. 


wheels, and, up to the 
The fofiowing is the 


efter which draw the dotted line F, H, 


. it is made fast in the vice or cemented down. 
are laid on one corner of the metal, when 


glue, resin, oll, and whiting required for a good composi- 
tion to ornament frames or other inside decoration. 
dy putting them in by chance they are apt to crack up and 


one-half part pea 
turpentine. To m 
oil in the turpentine, or the pitch will soften end be de- 


pro ue, onc half pound 
linseed oil, two pounds whiting. r well while melting 
snd let it cool gradually on a stone covered with powdered 
whiting; heat it well again until it is tough and firm; 
cover with a damp cloth when not in use,—Ep.] 


DISC ENGINE. 
Sir,—I have in my possession a disc engine, on the side 
of it there is a brass plate engraved as follows :— 
Birmingham Disc Iron Company, 
Davis & Co., Pa entees, 
Thorse High Pressure.“ 

I should like to get some information respecting it, as I 
think there are some parts wanting. 

If any of your numerous readers could inform me 
whether there are any of the engines at work, I should 
then be able so know whether they are of = er 

Onas. W. BRADLEY. 


ELEOTROTYPING. 

Sir, -I am sorry Mr. McGurk could find nothing new to 
offer your readers as a Christmas present. 

The process about which he seeks to enlighten us is de. 
illustrated in Watt’s “ Electro Metallurgy,” 
p. 15, published by Weale in 1860, price 18. 6d. 

Mr. McGurk, however, has made one grave omission, 
which, with your leave, I will supply from the excellent 
litt o work above referred to. 

Mr. Watt writes :—‘' Oare must be taken that the end 
of the conducting wire attached tothe mould, and that 
part of the composition near it receive a good coating of 
the piumbago to insure a perfect connection betwecn ths 
wire and the plumbagoed surface.” 

Of course, without such connection all the batteries and 


would not de ta 
WTP. 
CYCLONES. 


| 

Sir,—The theory of cye ones has been remarkably modi. 
fied of late years. They are no longer regarded as meteors, 
having origin in the torid zone, travelling westerly 
towards the region of tropical calms, then recurving. and 
advancing north-easterly towards the polar regions, where 
they spend themselves. They are now considered rather 
as the result of the ulae of polar and equatorial winds, 
acting upon a region 


concentrated selutious in the wor. d 


particle of copper. 


ratified air, about which, in their 


and the probable cost of each lense ? 
2 . McGurk would tell me how to optics a special study, I will just state the two. First, as 
for lenses? Would the paper that forms the EMENT FOR AQUARIA. to reflection from rougi surfaces. Ifa body on which light 
to be pasted with any particular kind of Sir,—I would be obliged, and, no doubt, others of your falls be unpolished an opaque a portion of the light enters 
will the kind that ers, if you would give us the proper quantities of into it fora small depth, and is there partially absorbed ; 


the complimentary portion (that reflected) is scattered in 
all directions: the surface, therefore, becomes to that extent 
a source of light, but in consequence of a quantity of the 
incidental rays being absorbed, the composition of the 
reflected may be widely different from thatof the incident 
light. This is the cause of the variety of colours that 
pene 185 lay Ba beet when ee rays are 
adsorbe e y appear oran en groen aro 
absorbed red and go on. 11 the body de white none of the 
light is absorbed, all is reflected, but in consequence of its 
roughness, in every direction, as the roughness may be 
supposed to, and in fact does consist of a great number of 
projections and hollows, the sides and summits of which, 
pointing in every direction, will scatter the rays at every 
angle. This, of co explains why a shadow picture 
thrown from a magic lantern upon a white, unpolished 
screen can be seen from any part of the room at the 
same time; and also why ro can be formed by re- 
flection from a white unpolished surface, although that 
surface reflects all the rays that fall apon it. 

Bat, when the body on which light falls is plane and 
polished, the rays which do not enter the body will, after 
reflection, instead of Ne in every on, as 
from a rough surface, diverge at only a certain determinate 
angle, which angle is found, by experiments made for the 
purpose, to be equal to the angle at which it falls on that 
8 In other words, the angle of reflection is equal 
to the angle of incidence. In consequence of this law if 
any body be placed before a mirror the light which 
emanates from that body will appear, after reflection to 
proceed from a similarly situated point behind the mirror, 
and thus an image exactly similer to the body will be seen 
by loor og at the mirror. explains why a mirror be- 
ing placed in the position of the magic lantern screen we 
only perceive an image of the illam nozzle of tho, 
lantern with the picture in it, at a distance behind the 
mirror equal to t of the lantern before it. Now the 
lantern, picture, and mirror being so arranged, if Mr. H. 
will place the white screen o pposite to the mirror and a 
little above it so as not to intercept the rays from the 
lantern, he will ive upon ita 1 illuminated image 
of the picture in the lantern, precisely as he would if the 
screen occupied the same position as the mirror, thus prov- 
ing that the rays reflected from the mirror aod those 
emitted from the lantern are y the same, the only 
difference being a change in direction. The fact of the 
image on the screen being obliterated by a candle is ex- 
plained when we recollect, that it fs bat a shadow (a 
coloured one it is true, but still only a shadow) of the 
picture in the lantern, and we know how & shadow is in- 
variably destroyed when a light is thrown upon it. If Mr. 
H. will try the effect of the lime light in the lantern hew i 
find that the image on the screen will be almost as dis'in 6 
in the presence of a candle as ia the dark; thus following 
the law that the more intense the light the more intense 
the shadow it throws. 

In the experiments with the two plecesof glass backed 
with white and black t, Mr. H. entirely loses sight of 
the fect that it is neither reflection from the black nor 
the white that forms the image ; for, according to the law 
of reflection, no rougi surface can possibly reflect an image. 
On the contrary it is the polished surface of glass in both 
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cases that forms it. Every piece of polished glass reflects 
a pat of the rays falling npon it and transmits the rest— 
minus a small quantity absorbed, Now these transmitted 
rays, when the glass is backed with white, are all reflected 
according to the first la w I have stated above, and as these 
rays are far greater in quantity than those reflected from 
the polished surface, they interfere with and almost over- 
power, the image formed by those rays, precisely as the 
candle obliterates the comparativeiy faint light of the 
magi e lantern picture. 

ut, on the contrary, all the rays transmitted through 
the black backed glass are absorbed by the black backing, 
and, of course, do not interfere with the image formed 
by its pelished surface, which shines out with far greater 
distinctness than the other, just as the magic lantern 
Poe is brightest when there are no rays reflected upop 
t from surrounding objects—in other words, when the 
room is dark. 

Mr. H. farther states that when the mirror occupies the 
place of the screen before the magic lantern the small 
magic lantern slide negative image will appear clearly 
represented in the mirror. I entirely disagree with this. 
The only thing distinctly defined in the mirror is the 
illuminated nozzle of the lantern with the various coloured 
raye emergivg from it; precisely the same appearance as 
the lantern itself displays when we look at it,-and how could 
Mr. H. hope to obliterate this appearance excopt by putting 
out the lamp, inside the lantern, a feat not exactly per- 
formed by bringing in the room a lighted candle. 

I must beg to apologise for trespassing so much on your 
valuable time and space, but I hambly hope the oecasion 
justifies me, for as het manufacturing is so fashionable 
now, to the great detriment of true science, it behoves 
every student, who has truth for his aim, to expose all that 
he can of these specious schemes that, under the guise of 
science, are in reality the greatest enemies to its progres. 

J. M. Moss. 


OUR SUBSCRIBERS’ NOTES AND QUERIES 


Paesskvisa.—Can any of your readers inform me how 
to preserve the skins and legs of animals, and how to 
polish horns and hoofs ?—Youtg, 

VeLocitg or Rivers,—Can any reader inform me how 
o determine the velocity with which water runs in rivers? 
—QREEN BOLMB. 

Battazy.—Will some correspondent hind y inform me 
where I can obtain a succinct accouat of the thermal bat. 
tery, as briefly lectured upon by Mr. King, of the Poly- 
technic ?- J. K. 

Big D Strorrinc.—Can any reader tell me, Ist, the ingre- 
dients used for curing the skin of birds for stuffing? 2nd, 
the ingredients used for cleansing the blood or dirt off the 
feathers ?—AMATEUR BIRD STUFFER. 

Lexsas.—Wili Mr. McGurk favour me by saying where 
the lenses can be had for the telescope that he speaks 
about, and the price per post to Manchester ?—RULE 
BRITAMN A. 

Force Puxmp.—I want to supply a boiler with water by 
means of a force pomp. The pluoger is 21 diameter, the 

well is a distance of 75 feet from the pump, and the water 
is 22 feet down the well, Will any reader tell me how te 
do it ?—AQUA. 

SoLDERIna.—Will eny kind reader give me information 
as to how the joints of watch cases are put on, and the kind 
of selder used ?—WATHCASE. 


MODEL STEAM BOAT.—Can any reader oblige me with | 


plans for a steam-boiler for a model steamboat, the length 
4 feet, wid'h of beam 8 inches, depth beneath the deck 5 
inches ?-J. M. 

Screw Cuttixse —Will any reader engaged in :crew-cut- 
ting on the slide lathe give me a plain and simple rule how 
to obtain the various sets of wheels, for various pitches of 
thread, for slide-lathes having various pitches of guide 
screw ?—SLIDE LATHE. 

CyLiNDER. —Of what thickness should I make the cylin- 
der of an hydro. tatic press? The diameter of the ram 5} 
inches, pressure 56) pounds per square inch ?—AvVonIAN. 

Siipg.—Can any correspondent furnish me with a draw. 
ing of slide for sliding governor balls? Also a receipt for 
varnishing water-colour drawings and tracing. —P. R. 

PuotograPxic.—Can any reader instruct me how to 
remedy a negative silver bath that has hecome saturated 
with organic matter or other impurities, and give me a 
good formula for making a negative bath suitable for quick 
or instantaneous portraiture? What quantity of sulphate 
of ammonia must be added in recovering pure silver from 
photographic residues (mentioned at page 12 of the Mirror 
of Science), or, how am Ito know when there is sufficient 
added? 1 see one of your correspondents attribute the 
effect of seeing the image before developing to the vapour 
of ammonia. I once saw it quite distinct. It was in the 
month of March, 1865, I was quite surprised to see it, as 
my instruction book told me that there is not the least sign 
of an image visible until developed ; but it was quite the 
reverse to what your correspondent says at page 30 of the 
Mirror of Science, as I had no ammonia in the room nor 

any other vapour that I know of, and the picture was 
rather under-exposed.—A, P. 


REPLIES TO QUERIES. 


DIFFERENTIAL GALVANOMETER.—Thanks to Plumbago 
and E. H. for their description of a differential galvanome- 
ter. I like the form mentioned by Plumbago best, but 
should feel obliged if E. H. could give me any rule for the 
length, thickness and form of needle, and length and 
thickness of the wires. I require to measure coils of wira 
of one mile to 500, and obtain the measurement in units 
of resistance ; which unit can you recommend ?—BTUDENT. 

In answer to Ardent Student, the experiment you name 
isa dangerous one to try. I never tried it in the precise 
form you name, but I can recommend a variation. Powder 
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of a secondary battery (in the ExGciisa Mecaawic, Christ- 
mas No.). for electrical apparatus; and, I, for one, should 
be very glad if he would please favour the readers of Tar 
EXGLisH MxcHAwic, with a description of the more power- 
ful secondary battery, which has to be charged with one 
primary battery, and a primary coil of wire.—D, B. 


4 grains chlorate of potash ; 2 grains lump sugar, and 2 
grains of sulphur, separately (carefully cleaning the 
mortar each time), and you will probably succeed. But I 
am sure the following. which is very similar, will.— In this 
case you can take 10 grains chlorate potash; five of lump 
Sugar, and pound separately, and mix. If this be plec.d 
on the back of a plate, and one drop of sulphuric acid be 
dropped from a glass rod upon it, it will fire. Vary the 
proportion of sugar, and the mixture burns slower or faster, 
— ELECTRA. 

SypHoN Action.—If E. H. has not yet expounded his 
problem in syphon action in No 39, I will more fully state 
the circumstances. I think I can explain the causes, as I 
have never met with a problem in hydraulics in my practice 
as a plumber but what I have succeeded in comprehending 
after a little thought, The tacts stated by 1 H. are in 
themselves in direct opposition to the principle of syphon 
action.— Youne Ipga, 

VELOCIPEDE, —In reply to Mr, G. W, Waltoa on veloci- 

es; I bave long seen the want of ratchets to the wheels 

or convenience in turning, but how does he propose to stop 

in going dowa hill, that is the difficulty I have always scen 
to the use of them ?—J. E. PHILLIPS, 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND RBADEBS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 

Letters applying for information to be furnished by post 
cannot be attended to. 


Correspondents are requested to keep coples of their 
drawings and manuscripts, as the Eprrom eannot under- 
take to return such as may be rejected, 


EARTH Cuakents.—Thanks to Borealis, I have observed 
these earth currents upon many occasions, but I am 


anxious for a better knowledge of them, and I think ina 
publication like THB MECHANIC AND MIRROR OF SCIENCE 
electricians and astronomers combined, may compare notes 
and exchange observations that will bring the matter from 
its present obscurity. Taking one matter ata time, I would 
ask this question: At 10°45 p.m.. Ot. 5th, 1865. I observed 
earth currents, which lasted till 11:7 pm. 


very stro 
I measured their strength and direction on a common 
galvaoometer in degrees. 


No. 1. 112 miles N. W. direction from London 36“ positive to Lon. 


» 2. 112 » 58 2 
„ ee e aaea mn 20% no 
„ 4. 60 „ North from London 19° -ò os 
„ & 115 = South West from London gt j j 


Why did I receive less from No. 3 than from 1 and 2?— 


Why less still on No. 4, and so little on No. 5?—AURORA, 


EcorNTRIO CHUCK. —D, Hall asks the use of eccentric 
chuck. It is for cutting out such patterns as those on the 
back of engine turned cases of watches, any patiern in fact, 
that can be formed of circles arranged in concentric rings, 
The screw of thia chuck withdraws or propels the object 
a certain distance from the axial line of mandril, a sm ul 


slide rest, the zero division on which is true to the axis of 


the mandril, is used to cut the grooves. The tool in this 
rest is moved any fixed distance from the zero point; such 
distance is the radius of the circles which form one ring of 
ornamentation, the central line of the ring of circles is dis- 
tant from the true centre of the object turned, just so much 
asthe screw has thrust it out or pulled it in. The object 
can turn round on its own centre, and aclick plate or worm- 
screw is provided for placing the circles a fixed distance 
from each other in the ring of ornamentation. The ring 
for oval work is not used in cutting eccentric patterns. To 
turn anything oval about two feet long, there are two 
metho is open: 1 If back stock is used, rig up a prong 
chuck hung on gimbals, on the face of the oval chuck, such 
a prong would allow of the gliding action of the chuck ; and 
the work would be oval at one end, and gradually turn to 
circular at the back centre. 2. Secure an oval rove o 
plate proportioned as you think fit) either to the mandril 
or to a common chuck ; Ae (eae this, at the back Jet a rod, 
hinged to move horizontally, be pulled by a weight, and to 
this fasten the cross sliding piece of a slide rest, from which 
the screw has first been en. This, and consequently 
the toel 7 cut with, can be pulled towards you by the 
weight above named or a spring. This will keep the rub- 
ber on the rod tight up to the rove, and if the rod is hinged 
just true with the back centre, the work will be as before 
ore 8 the chuck end, and circular at the back centre, — 

DiiILLIx OG STEEL. —8. J. must let the steel be in the fire 
all night to soften it, before any tool will bore it For small 
holes a bevil wheel drill is best, a blacksmith will tell him 
about large ones.—H. H. 

ENAMEL ox WOOD.—Forward will find the best way to 
enamel wood to look like French polish, to be that adopted 
by the coach makters, particulars of which have been already 
published, I believe. in THE EsGLI3E MRCRANIC.— H. II. 

Cuttina Woop Scoraws.—X. Y. Z. asks for machines for 
cutting outside and inside screws in wood. Healy's chuck 
will answer his purpose if he has a lathe, and a screw box 
and tap if he has not. —H. H. 

J. H. R.—Imprimis.—Do not attempt to make tracing 
paper if you want it for adelicate purpose, orto keep its 
colour well. Secundo,—The method generally given is this : 
Lay your paper out flat, sheet upon sheet, brush over with 

mara resin dissolved in turpentine, and hang up to 
15 This is very transparent and useful, but turns rusty.— 


MANDRIL.—A Turner, whose mandril binds ; can the’ set 
screw at the left end of his mandril work up tight, has he 
no hole for oil through the collar, or has it become blocked 
up? The absence of a shoulder will sometimes make no 
difference, at least in white metal bearings —H. H. 

The proposal made by An Enthusiast isan excecdingly 
good one, To soften ivory submit it to the action of aqua- 
fortis for twelve hours, it wil then take impressions from a 
die capitally, To harden, immerse it in strong vinegar for 
five hours —H. H 

AMATEUR. —The stereoscopic views; buy them very 
cheap ; don’t attempt it if only An Amateur. 

J. M. K.—Alarum. | beg to refer this correspondent to 
No. 27, vol. 2, EnatisH MCHANIC. I think it will do for 
him capitally, Will any correspondent instruct me how to 
transferan engraving to China, glass, wood, or any material 
on which it would appear to advantage? Also, how to 
construct a small microscope cheaply? I expect some good 
information on these two subjects interesting to myself, 
and many other correspondents. = EDWARD McGurk. 

Dattery,—-I beg to thank Mr. Anion for his description 


SUBSCRIBER FROM THR Finat.—There is no truth in the re- 
port that the ExOLISH Mrcwanic has been sold, or is 
about to change hands. It is truc, however, that the 
proprietor quite recently refused the offer of a very large 
sum of money for the copyright of the work, 

A BUB3CRIBgR —See last number. 

C. R. WOolIr.—An American invention. 

M. E. X —You are mistaken. It is well known, and has 
been long used for the purposes of stone induration at the 

Westminster Palace and elsewhere, It can be obtained 
through an artist colourman. 

SLipg LATHE.—Please forward the drawing. 

B. H.—At some future time we may return to the subject, 
but at present we are too crowded. 

CALLUM Pais.—Can have a drawing of a spinning-whee: by 
forwardiog bis address and a postage stamp, 

C. A, BsRRY.—8ee back numbers, The question has been 
often answered. 

A Leaminctosiaw.—A god sugges ion, ard will not be 
lost sight of. 

Cnunx.— Write to the Secretary of the Cattie Show. You 
will receive an immediare answer. 

W. J. E —Try Panonian Buildings, Park- road, Clapham. 

GReacokiovus.—Received, f 

W. Stocks —We cannot spare room, See lists in Post- 
office London and County Directories. 

Youma Ipgas.— We shal: be glad to hear from’ you. 

8. W. Sanostza.—Write to the Secretary, 

Arr. 8.—You may substitute a chimney for the blast; 
let it be not less than 50 feet high. Wich regard to the 
other matter, you know your own business best. 

Exino (Dublin).—Multiply area of piston in square inches 
by the pressure, and the product by speed of pistoa ia 
feet per minute; divide thistprodact by 33,000, the quo- 
tient is the horse-power. Thus, the diame’er of the 
piston being 6 inches, the area is 23°2744—or, say, 23 ; 
then 28.x 60 = 1490 & 37-6 = 52,000 + 33,00) = 1°57 
as the horse power. 

F. Trugrit.—There are, at least, 6,20) locomotive engines 
in Great Britain. 

8. F. @.—Your invention is a good one— sses the es- 
sential element of simplicity; patent it at once, by all 
means; it will surely ee 

N. 8. (Perth) —Its velocity would be 94 feet per second 
with a fraction. 

JUPITER —Tske this :—B = breadth of teeth in inches, 
P = pitch in inches, V = velocity of pitch line in feet 
per second, H = actual horae power which may be 

P: V 
traasmitted, Then H = Ls : 
9 

F. Guisasox.—Get Youatt’s “ Treatise on the Horse.“ 

Youna EON ZBA. — ou must ba well posted in the higher 
branches of arithmetic ; + e., invo!ution, evolution, deci- 
mi, logarithms, and proposition, the first three books 
of euclid trigonometry, and geometrical drawing. Of 
algebra you should acquire sufficient to solve quadratic 
equations with ease. Get Law's treatise on “Civil En- 
gincering,’’ published in Weale's Series, 

8. F. H.—A letter lies at our office for you. 

In No. 9, Vol. I., we published an illustration of the Har- 
rison boiler Since then we have had many enquires 
about it. The following, which has been ad ed tos 
contemporary, will be useful to our correspondents :— 
Sir,—In the number of your excellent journal for Nov. 

17th, a ed sa makes enquiry about the Harrison 

Boiler. For his information I wou'd state that I am mak- 

ing about five tons of this boi'er per day at my works 

here, with a constantly inc-easing Sanan I haye made 
and put in operation in this country nearly one hundred of 
these boilers, varying from 150 to 5-horse power, within 
the last eighteen months, some of them in our very best 
establishments, and all giving the greatest satisfaction. 

All that ever hos been claimed for this new steam generator 

has, in my opinion, been more than realised by constant use 

for several years. Jos zH Hareison, Jun., Pa! entee. 
Harrison Boiler Works, Gray's 1 
Philadelphia, U.S., Dec. Sed, 1865, 


Ciry or Loxpow Frax PusLro LiBBARY.—The Corpora" 
tion of the City of London a few days ago unanimously 
voted the use of the Guildhall, recently restored at great 
cost, for the purpose of an Industrial Exhibition to be 
inaugurated on the lst March next. {On the motion of Mr. 
Thomas Lampray, F. R. G. S., of Paternoeter.row, Member 
of the General and Executive Committees, it has been 
determin d to devote the surplus funds towards the esta- 
blishment of a free public library, for the City of London. 
Several city firms have already expressed their inteation of 
liberally contributing to the project, and it is believed the 
Corporation will also lend ite aid. 


— 
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MEETINGS FOR THE WEEK. 
ii Civil Pagincer, 8. tamagura Address of Mr. John Fowler, 
Presiden 


Zool. 8 
5 Mr. J. Bonomi, The Pharoahs of the 
Bible.” 
hic, 8. 2 


` Graphic. 8. 
ical, 


Literary Fund, 3. 
R. Boelety of Literature, 3}. 
THURS.: Eoyal. 8i. 


64. 
Royal society Club, 6, 
FRI. . . . Astronomical, 8. , 


THE MECHANICS’ EMPLOYMENT LBT. 


SITUATIONS VACANT. 
QUARRY MANAGER for a quarry in North Wales.—Letters stating 
red and other particulars to be addressed to Mr. Thomas 
. 13 Old Jewry-chambers, London. 

COLLIERY ENGINEWBIGAT or engineer—mast be a good engine 
fitter, 5 to A. B, caro of Mesers. Hicks and Allen, 
Wakefield. 

BOOK:-EDGE MARBLER and GILDBR.—Constant employment to 
a h good workman,—Apply to Mr. Tuckett, Boukbinder, 
British Museum., 

PAPER CUTTERS.~-Accustomed to cutting first-class commercial and 
print ibe eae fry 29, Bucklersbury, B.O. 

WH(UTESMITHS.—First-class haud.—Apply at J. Rowe's, Arthur- 


mews, Praed-street, 
IRONMONGRERS’ Aster — An experienced counter hand.— 
Apply N to J. V. and Son, 3 Gracechurch - street, KC. 
B NISH and GASFILTER.—Apply ‘at 15, West-street, 
St. Martin'e-lane, W. C. 
ENTER. —Constant Employment. — Apply at 274 Charles - street, 


pirr Sra w. 
IRONMONGERS” ASSISTANT.—Apply to Geo. Richardson, Iron- 
„Waltham Abbey, N 


DORKING and LEATHERHEAD RAILWAY.—From 400 to 500 
navvies wanted. Good given, Cash every dsy.—Apply on 
the works, near Leather Station. Six good nters wanted 


for valley works; and three good Bramley Fall stone masons 
we 

ENGRAVEB.—Send specimens, &c., to H. Rott, Swansea, 

TIMBER TRADE —Wanted, a town traveller.— Address, stating 
previous employment and salary required, to A. Z, 125, Feuchurch- 


strest, KC. 
WORKING-SHOP FOREMAN of thirty jolners.— Address, stating 
salary, and where last employed, to C. F., Post-office, Wolver- 


A Firet-Class General STON 5 by letter to John 
Schofield, carver, &c., Cemetery - road. Dewsbury. 

Aa Active Young Manas SALESMAN and FOREMAN ata Timber 
Yard.—Apply to Mr. May, Acorn Wharf, Ol Kent-road. 

A Man who roughly understands the crying, ont of Sewerage 
Works La drai —Apply to Mr. m Hoing, Wor- 
pes . Camber stating salary, age, «jualifications, 

rences. 


Works, 

In a Builder's Office, a 8 practical man, as BOOK -K EEPER, 
—Apply, 47, Old - street, St. Luke's. 

In an Acchitect’s Office, a YOUTH, who has a taste for drawing. 
He will be received as a pupil— Apply by letter to G. R. Mr. Bats- 
fords, 58, High Holborn. 

A steady, sober Man, as WORKING FOREMAN to plumbers, gla- 
ziers, and painters, competent to assist in the management of a 
„„ to Mrs. M. B, Rogers, East Bt, Helen'a, Abing- 


COMPETITIONS OPEN FOR WORKS. 


ENGINEERING, SEWERS «c. 

The Guardians of the poor of the Drimeld Union are prepared to 
le. vs plane for a workhouse for 180 ininates, to be properly classi- 
fel in accordauce with the regulations of the Poor Law Board, and 
to contain suitable infrmaries, infection wards, lying-in wards, 
vasrant wards, accommodation for the officers, board room office, and 
all the requirements of a modern workhouse. Instructions aud con- 
ditions may be obtained on application to Henry Botterill, Clerk to 
the G Driffieid. 

The directors of the Hull Dock Company give notice that the 
time for sending in the plans for the intended new office to be 
erected fer their establishment at the port of Hull has been extended 
from the Soth to the 3lst instant. 

Drainage Works and Water Supply for the Wiveliscombe Water 

. Particalars of B. Boucher, Wivellscombe, Somerset. 
of station and other works for the London, Brighton, and 
Bouth Coast Railway, Leatherhead and Dorking line. ticulars 
at the office of Mcsars. Hood and Jacomb, 6, Little George-street, 
Westminster, 

For mle by tender, about 1.4 trees, consisting of oak. alder, 
larch, and other descriptions. Particulars of Mr. G. Hussey, The 
Green, High Wyoomhe, Bucks. 

Construction of brick and pipe sewers and other works for the Town 
Cuu of the Borough of Brighton. Particulars at the office of the 
Bore igh Surveyor. 


E.cosion of a wrought-iron railing and four pairs of gates ani 
fixings for same within the present enclosure of Paddinzton-green. 
Particulars at the Sarveyors’ Office, Vestry-hall. Harrow-road. 

Erection of a groupe of ten model oottaze buildings at the foot of 
th edt Boniface Downs, sud near the railway station at Ventnor, 
J:le of Wight. Particulars of Habershore and Pits, 38, Bloomsbury- 
ujuare, London, W.G. 


The Almanac issued by the Royal Insurance Company for 
1806 is even more than usually interesting, while its typo- 
graphical excellence is fully maintained. In the course of 
the remarks made therein the compilers have not con- 
fined themeelves merely to the affairs of their own office, but 

ve also made some vory able observations on the 
general principles of Insurance and the Rules which 
should be followed to ensure success to an Insurance 
Institation and security to its client. Tne public will 
readilly appreciate the importance and value of any 
considerations sdva:cel on the subject of Insurance 
by such acknowledged authorities as the Managers of 
th> Royal, whoee transactions sre of the most exten 
sive and successful nature. Much of the Pamphlet is de- 
voted to the Actuery’s Report on his valuations of the Life 
Liabilities of the Company, and on his last investigation 
into the affairs ofthe Life Branch generally. The fixures 
showing the prescnt position of the Royal”? may be briefly 
quo ed as iollows:—Annual Fire Premiums, £406,000 ; 
Amount assured on New Life Policies in 1369, £1,014,897 ; 
1 New Premiums, £33703. Total Fuads in 
1 1 to . Theat Bonus declared was 

Zain a ormous rate of 42 per cent. per u 
the Sum assured, e 


PATENT LIST. 


(From the Commissioners of Patents’ Journal.) 
LIST OF SPEOIFICATIONS, 40. PUBLISHED DURING THE 


WEEK ENDING 30TH DON Ex, 1865. 
321. Preventing injuries from concussion, C. R. Markham — . 8L 
234. Obtaining variable motion in sewing aud other machines, H. 


Masters—S8 
333. Construction of roadways, pave:nents, &c, C. Henderson 


— ls. 
336. flax and other fibrous substances, H. B. Barlow 
— 


337. Ships and vessels, R Brassens and F. A. Le Mnt— 44. 

338. Steam engines, C. Luugley— 81. : ` 

339. Candlesticks, &c., A. I. L. Gordon—&L 

310. Preparing straw for iaanufacturing paper, &o., J. Cornes and W. 


Simpeon— 1d. 
341. Life belts, C. Kilburn— 44. 
342. Reflector for street and other lamps. R. De Bray—6d. 
343 Hair brushing machinery. J. B. Watters— 8d, 
311 Producing gases from mineral oils, W.{Sim—l0d, 
345. Steam generators, J. Lake— 10d. 
3ig Shot and shells, R. Brandon —41. 
347, Healds for looms, A. A. Larmuth— ls, 10d. 
318. Separating grain, W. RK Newton—8d. 
349. Fastening for stay busks, legeings.&c., G. Twigg—ls, 24. 
380. Ventilating pressing irons, 8. R Romer l 
351. Fastening stays, C. Field — 4d. 
352. Pen and pencil holder, W. E Wiley d. 
354. Miner’s safety lamp. R. C. Thorp and P. Voung— 4. 
354. Grease for lubricating, J. Desinoutile— Ul. 
355. Wea apparel, J, Singer— id. 
356, Metal pipes, W. Anderson— d. 
358. Breech-loading fire-arms, E. J!-dner—8&. 
259. ng cargo from shipe, G. Elliot and H. Coxon— d. 
360. Wire and other netting, R. A bcvoman—tod. 
l. Skirt borderings or linings, W. Staatte—4d. 
363. Using abestos as an insulating material, W. A. Marshall 


—4d. 
363: Frolecung wooden surfaces from fouling, J. C. C. Halkett 


364, Safes and strong root e · J. Chubb— 8d. 

355. Propelling boats, ships, &c., M. Bler—éd. 

3283. Aerial navigation, W. Clark. 

3287. Air, deodorizing impure, J. J. and B. Harrison, g 
3172. Aulinal and vegetable substances, preserving, A. V. Newton, 
3173, Atmospheric railways and carriages, A. Doull. 


for, A. E. Dobba, 

3210. Carı iage wheels, navos aud axletree boxes of, L. L. Sovereign, 
3052. Chimney cowl, H. E, Newton, 

3285. Coal, retort for extracting products frorn, J. Gibbon. 

11855 wins oo anr the wasto heat of, W. y Geige. 

80. Electro-telegraphic purposes, wire conductors for, W, Boggot t. 
3178. Fire- arma, breech · londing. T. Wilson. N 
3349. Fire- arms, breech - loading. J. Aston. 

3138 Fire Escapes and bullder’s scaffulds, apparatus for, E. Vagz. 
29000. Goods, &c., ‘lifte’ for raising, J. Norris. 
3289. Gun &c., metal tubes for, T. Rickett. 
2630, Indian rubber, A. A. Lerenard. 
3250, Locomotive engines, J. A. Longridge. 
3322, Motive power, turbines for obtaining, W. Brovkes, 
3845. Paper pul Ww. A. West. ee 
otographic surfaces, preparing, V. M. Griswold. 
3279. Pistons, J. H. Johnson. 
3231. Pulleys, W. Winter. 
3198. Pyrotechnic toy, T. King. 
3168, Railroads, permanent way of, H. A. Bouneville. 
3064. Railway bars, &c., T. W. Dodds, 
3934. Railway barı, J. Sanderson. 
29 & Railway steam engines aud carriages, J. A. Loubat, 
3291. Tall way trains, sigualling on, M. Siegrist. 
3188. Railway wheels, tyres for, R. E, Price. 
3200. Rivets, finishing, H. K. Vork. 
3218, Rock, boring, F. B. Deering. 
3168. Bcrewing and tapping machine, E. Watteeu, 
3194. Shutters, folding, J. Galdard. 
3297. Slate, &c., cutting or getting, W. F. Cooke and G. Hunter. 
3235. Steam, boiler for generating, J. C. Wilson. 
3162. Steam, cooking by, G. T. Bousfield. 
3200. Steam, generating, R. A. Brooinau. 
32726, Steam power, cultivating laud by, P. W. Bowen, | 
2993. Sulphur, A, C. St. P. de ineay. 
3314. Tubes, tool for cutting, A. V. Newton, 
2912. Wator closet, P. Ellis. 
3116, Winding machinery, J. J. Ashworth. 
3188. 3 sete eT coe W. W. Hulse, 
0° Specifications de forwarded from the Commilastovers of 
Patents Office, Southampton-buildings, Chancery-lane, by post on re- 
delpt of the amount of price and postage. Sums exceeding 5s. must 
be remitted by Post-office Order, nade payable at the Post-office, 5, 
ash 5 Mr. ieee 8 „ her Majesty's Patent Office, 
ecannot unde forward fications, or Books advertised 
from the office of Taz Exornn Mane iğ 


BANKRUPT LIST. 


TOWN, 
Samuel Smith, Fish - street - hill. City, builder. 
at yA alae ea TA, painter. 
omas Brown an ward Brown, Hardington-street, Por . 
merket, Marylebone, carpenters. 8 * S T 
James Livesay, Corbett’s-lane, Rotherhithe, carpenter, 
Y 


COUNTRY. 
com Cartwright, Swatlincote Mills, Staffordshire, dealer in 
a ne, 
Siineon Lilley, Birmingham, fo signal manufacturer. 
James Glover, Coventry, plut - 
William Allington, Worcester. cs: penter. 
Thomas Jarman. Rhayader, Raulvorshire, auctioneer, 
Oliver Leivers, Bever lee, Nottinghainshire, joiner. 
Thomas Morris, Llaududuo, Caru » ' onshire, Joiner 
Edward Brookes, Lianduiny, Caruaivunshire, miner, 
William Prest, York, painter. 


Tenders Sent fa Works. 


For Bedford Hotel, South Hackney, Mr, Peter Duval 
architact :—Wood, 43 052: Read and 3on. £2041 ; Perry 
£2857; Carter and Son, £2,831 ; Ennor, £2,203, 

For alterations to a warehouse, lu Not le-street, City.- 
Mr. Herbert Ford, architect :—Palm.r and Sou (ac. 
cepted), £200. 

ARxET.—For the erection of college ct Barnet, Herts, 
Mr. Ladds, 6, Liocoln's-Ino-fields, architect :—Rhodes 
and Roberts, £8,534; Thomas and Jenkins, £7 467 17s. ; 
Cols and Son, £6,933; Nutt, £6,550 ; Stacey and Garrett, 
£6 338; Cuslim 46, 120; Sawyer, £5,022 ; Miskin, £5,403 ; 
Donne ly, £4,250, 

Plaistow. Mr. J. W Morris, actuated :—Heiser, £1,250 ; 
Rivett, £1223 ; SheMeld, £1,179; Cordery, £1,074; Kilby, 
£990; Ennor, £979 ; Stevens (accepted), 2 95, 


MECHANICS’ LIBRARY. 
Architecture, History of. Ferguson. 3vols. Voll. Sve, 


British Association Reports. Birminghain, 1883. Crown 8vo, 33., 
cloth. 

ao Differential. Supplementary volume. Boole. 
8 vu, 88. Gil. 

Co-ordinates, Trilin ear. Price. Crown 8vo, 8s. cloth, 

Farin Cu'tivation, Science aud Practice of. Buckman. 8vo, 7s. d., 
cloth. 

Iron Shipbuilding, Treatise on. Fairbairn. 8vo, 18s., cloth. 

Lighthouses, Ballantyne. 12:ıno, be.. cloth. 

re tae Writings. Gregory. Edited by Walton. Life uf, by 
l 122. 


Crown 


INSURANCE 
PANY. 
Hran (rric a, 
LONDON: ROYAL INSURANCE 
BUILDINGS, LOMBARD- 
STREET. 
LIVERPOOL: ROYAL INSUR- 
ANCE RUILDINGS, NORTH 
JOHN-STBEET. 
Total Annual Revenue excecds 


4100, 000. 
Accumulated funds in Hand over 
£1,160,000. 

FIRE DEBARTMENT. 

The Receipt of Fier Pre ui has 


COM- 


as fotluws :— 
1856 ....£151.733 | 1860 . . . £332,978 
1958 .... 196,148 | 1862 .... 300,69) 


While for 1864 they amounted to 


406, 
The ROYAL INSURANCE COMPANY has ivvariably been dis- 
tinguished for its promptitude and liberality in the settlement of 
ms. 


LIFE DEPARTMENT, 

The rapid progress and tion of this Branch will be best shown 
by the following statement ofthe New Life Business effected fur the 
years 

Net Sum Aasured 


on New Policies after Net Premium: 

deducting Gurantces. 
£ s. d. E a d. 
1880. 0 oove 48,241 16 2 „ „ „66 „ „ „„ . 15,079 17 10 
1861....... ..... 831,101 17 0 e ia 16,677 18 0 
1988ꝶ2 . ꝑ . 701, 7 ß . 22,333 13 2 
1883... „„ 6e %%% „%% 782,548 18 10 „ % % — % ¶—ꝙ 24,059 11 8 
1881. 1,0147 118 .ꝑ Q . 32,708 10 7 


T arge Lifo Bonuses every Five Years. Those hitherto allctte! have 
been the largest ever continuously given by any company. 
Security for both Fire and Life Br inches, 
Capital, £2,000,003. 
PERCY M. DOVE, Manager aud Actuary. 
JOHN B. JOHNSTON, Secretary in London. 
% The ROYAL INSURANCE COMPANY will give its clients 
every advantage to be derived from the Reduction of the Duty on 
Fire [nsurarc 6 


W. HART'S: HIGHLY ALBUMENIZKD 


e and other PHOTOGRAPHIC PAPERS, 8s. 6d. per Quire, poet 
free Paper prepared for Wholesale houses, 
. W. H.’3 VOLUMETRIC APPARATUS. 

F. W. H.'s GOLD and SILVER BAVER. 

F. W. HART 3 MAGNESIUM LAMPS, the first and beat iu tio- 
duced, from 5e, upwards, Wire or ribbon, &c. 

N.B.—F. W. H. having sen unprincipled imitations of his inven- 
tions. he cautions a generous public against belng imposed on Ail 
genuine articles bear his name and Trade Mark. Illustrated Circular 
of the above and other inventions on Application. 

52, CANTERBUBY-ROAD, pear Kiugsland-gate, London, N. 
Post-office Orders on Kingsland green Office. 


RACTICAL CHEMISTRY.—Laboratory, 60, 
. GOWER-STREET, BED FORD-· OU ARE. W. C. 

Mr. HENRY MATTHEWS, F.C. 8s, is popan to GIVE INSTRUC- 
TION in all Branohesof PRAOTICA MISTRY, particularly ia 
its Application to MEDICINE, AGRICULTURE, and COMMERCF. 

The Laboratory is Open Daily. except Saturday, from Ten to Fire 
o'clock ; on Saturday from Ten to One v’clock ; and, from October to 
March, on Monday and Friday Evenings, from Bix to Niue o'clock. 

Mr. Matthews is also prepared to undertake ANALYSES of every 


deseriptior. 
apply to Mr. HENRY MAT- 


For Particulars and Prospectuses 
TH EWS, at the Laboratory, 60, Gower-street, BeJdford-square, W. C. 


F —— 


WORKMEN'S WAGES. 


AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Marters in 
like manner to save their furemen’s tlme. 
Masters’ Edition, buuud in cloth, 2s. 6d. 
Workmen's Edition, folded for the pocket, Ls. 
HENRY LAXTON, C.E. and Architect, 34, Arundecl-street. Str.ind, 


MICRO3COPES. 
HOW TO USE THEM.—Third Edition, An 


Ilustrated and Descriptive Catalogue, containing the names 
of 1,500 Microscopic objecta, Post-free for six stampe. —F, and J. 
AMADIO, 7, Thrugmorton-street, E. C. 


EOLOG Y.—Collections to Illustrate the New 
Blition uf Lyell’s Elements of Geology.” and facilitate the 
Study of Mineralogy and Geology, can he had at 2, 5, 10, 90. 50, tu 
to 200 guineas; also singie specimens of Minerala, Rocks, Fossils, 
and Recent Shells, Geological Hammers, all the Recent Publi- 
cations, &c., of J. TENNANT, Mineralogist to her Majexty, 149, 
Ftrand, London. Private instruction, is given in Geology and 
Mineralogy by Mr. TENNANT, F.G.8., 149, Strand, W.C. 


PTICAL AND PHOTOGRAPHIC WARE- 


HOUSE —J. SOLOMON, 22, Red Lion-square, London, Paten- 
tse of the Lamp for Burning Magnesium. Illustrated Catalogue on 
application, 


OYAL POLYTECHNIC.—Prof. PEPPER 


on Polarised Liglit— New Serio-Comic Ghost Story (J. H. Pepper 
aud Henry Dircks, Joint ju ventors) entitled, “The Poor Author 
Tes ted —New Sveue, with the wonderful illusion called Proteus”— 
Musical Entertalntuent, by Frederick Chatterton, .— Lectures by 
J. L. Klug, Ex. and F. Clifton, Esq.— Admission to the whole, ONE 
SHILLING. Olen from Twelve tu Five. 


GAS FITTER'S GUIDE. 
A Practical Trestise on Gas Works and Lighting ruildirgs, 
Illustrated. Price 1s. 6¢., or 18 stamps, post free. 


Address, T. Eldridge, 54, Murray street, City. ro ud. 


— e a a aa 


PLANS, ELEVATIONS, &c., Made, Copied, 
Traced, Reduced, or Enlarged. in the best manner, at moderate 
charges, by J. J. GREENE, 63, Upper Stamford-street Blackfriars, 


— 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


UPFIELD GREEN, 


[Jawuary 12, 1866 


JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EOC, 


LITHOGRAPHER, 


PRINTER, ARTIST, 


AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. 


All Kinds of Turret 
Clocks, 


Ssaumates Forwarded fos 


GOLD FRON 
ë GUINRAS, $ GUINBAA, 
TUCK’S PATENT STEAM PACKING. 
FOR STEAM-ENGINES, PUMPS, &c. 


ADVANTAGES.—A more perfect va- 
s obtained, Friction reduoed, 


ually and completely 
without beco hard. 


obviating the necessity for 
drawing the old Packing, 


3 J. H. TUCK AND co. 35, 
YAn CANNON STREET, XC. 
a 3 WORKS, LAMBETH. 


worn away 


DORRE M 


H. TUCK AND CO. 
to call attention to the ann exed 
a on MARK.” which in future 
appear upon each length of 

TUCK S PATENT PACKING, as also 
upon their other Rubber Manufac- 


ures, 

VaLVEB GUARANTKED QuaLny. 

Anver ĪNDIA-RUBBER. 

Hoax, TuBixu, BaT Dia, Burvens, 
40., 0. 


J. H. TUCK AND CO. 35, 
CANNON STREET, E.O. 
WORKS, LAMBETH. 


HART'S. 
ILLUSTRATED OATALOGUE 
oy 
CHEMICAL, ELECTRICAL, aul other PHILOSOPHICAL 
APPARATUS. 


Free by Post, 
W. D. HART, 
8, NORTH OOLLEGE STREET. 
EDINBURGH. 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 


191, OLD KENT ROAD. 
SMALL SOREW CUTTING, TUBNING, AND PLANING. 


TRADE MARK. 


JOSHPH STANLE . 
(Late Foreman at David Hart's,) 


ENGINEER AND | BUILDERS’ PATTERN 


83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged from instruction according to 
requirement. 


JAMES LEWIS, 
(Late Lewis & Son), 

ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 
41. GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS 

of 5, Wych-street, Strand.) 


Machinery made to Drawings oF Patterns, and Worked 


STANI DARD GAUGES, Surface Plates, Straight 
Beales of Length, and other Instrunents uf Precision of 
beai accuracy and of all sises, 
H. GARSIDE, 17 Coupland-street. Oxford-street, Manchester, 


1 OLLOWAY’S P*LLS.—LOW TEMPERA- 


TURE.—Cold snd changeable weather is very apt to undermine 
the health unless the stomach be kept up to its highest state of efi- 
ciency. Holloway'’s Pills improve the appetite, and so promote diges- 
tion that a large and s ening supply of new materials is 
thrown into the blood after every meal, whereby fresh vigour an 
activity aro bestowed on every organ, and ability to resist 
s-uferred upon the system. These Pills thoroughly purify the blood 

shen it las been tainted by 
wpurities, No medicine equal 
ul prerslug nuusex, checking flatuleney. and acting as mild, yet 
ehective apericuts, which ars suitable fur either scx ard any age. 


1 ed unwholesome vapours, or other 
Pills for removing billousness, 


CROUCH’S 
NEW EDUCATIONAL MICROSCOPE. 


The cena paying coarse and fine adjustments to Body, Axial Joint for Inclination, convenient 


tus, as under), Concave Mirror, one 3 40, ee e 8 se 13 deg. sa ai i 16 aos. 


Pac ed in ed mah 
The above, including jin. of 
Ditto, ditto, with Polariacope, a, pot 
Ditto, ditto, with Camera La 


1 N ee . 


Angular Aperture 
i and 


Picco, and Hand Pliers, 3 also e a ee selected series a two dozen onjects 

shall 3 gal hie at bjec- 
worthy the ptation of all Apparatus necesrary at any future time. The 0 
Full particulars forwarded 1155 nef á 


Messrs. CROUCH introduce their New Educational 
an inexpensive Stand aud Object Glasses, which 
tives supplied are of their own make and guaranteed. 


o. 3 Eye- piece, thus giving a ran re of six. 1 
and Stage Microm 


Stage . to reeei vo 
Angu are 
ee ee 3 3 0 
10 > 7 0 
0 
Condenser on Sta ee fying powers Trough, Live Box, Stage 1010 
specially constructed ‘to meet the demands of those req 
on receipt of two stamps. 


THE PRIZE MEDAL OF THE DUBLIN EXHIBITION 


BAS BEEN AWARDED TO 


H. & W. CROUCH, 64a, Bishopsgate-street, Within, E.C. 


FOR ‘í EXCELLENCE OF MICROSCOPE STANDS AND OBJECTIVES,’ AND HONOURABLE MENTION 
` FOR ‘f CABINETS.” 


SCIENTIFIC 


MANUFACTURED BY FREDERICK J- 


AMUSEMENTS. 


cox, 


22, SKINNER STREET, SNOW HILL. 


Complete Set of Photographic Apparatus for Landscapes and 
Carte de Visite Portraite, with guaranteed Jensand Camera, tripod 
stand, bath, dipper, scales and weights, printing-frame, chemicals, 
prepared paper, and everv requisite material, packed in case, and 
full instructions given (see Catalogue, section 3, post free two stamps), 


£5 5a. 
oring Model of Steam Engine, guaranteed, 5s. 6d. ; ditto, best 


gree Apparatus, 1 copies of Medals, Seals, &c,, can 
be rea ‘ily made, Ba. ; large size 
; „ for Klerit Gilding 5 Biver Plating Small Articles, 8s., 
Smee's, Daniel’s, Grove’s, and Banteay meike either in single 
elements or combined ; also covered wire inding screws, porous 
pota, and every requisite material, 


3 Microscope, power 2, 000 times in cases couplete, 
Sets of Lenses for constructing Telescopes, showing Jupiter 
Moons or Saturn’s Rings, with instructions: pot froe, 54 stain 
Beta of Lenses for con: g Micro een sh owing ani 

in water, with directions, post freo, 54 stam 
Magnesian Light, The wire producing this brilliant light burn 
ards, le,; best ribbons, three yards, 22. 


cals 


without apparatus. Three y 
t free. 


Male Lantern. with box of slides, 38 subjects, 7s 
Apparatus and Views for publie or 8 rata exhibits of dissolving 
views (see Catalogue, section 3, post two stamps 


Evening Parties or Schools “attended with a superior entertain 
ment. 


FREDERICK J. COX, 22, SKINNER STREET, SNOW HILL, LONDON, E.C. 


LADD’S 
STISENTS SPECTROSCOPIES AND . 


SPRCTRORCOPE. devised by Mr. Sorbie for the Microsce 


ee 0 4 0 
LADD's MODEL e (can m ae wich or without Mloroscope) ` ee sė as as a ae 5 80 
š 82 3 0 

9 


POCKRT SPECTROSCOP 
STANDARD SPECTROSCOPES.. 
MICROSCOPES of very superior r construction.) ) 
SCIENTIFIC INSTR 


* £il 


From Ten Guineas to 31 


MENTS of every description can be had at his 


MANUFACTORY, 11 anp 12, BEAK STREET, REGENT STREET. 


Sole Agent for Geissler’s Vacuum Tubes. 


Catalogues for Two Stamps. 


Prise Medal, 1863. 


ESTABLISHED 185L—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTTEWILL, COLLIS, AND CO., 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


WEALE’S SERIES. 


Catalogue on Application. 
CRANES AND MACHINERY FOR RAISING 
HEAVY BODIES, by J. Glynn. Is. 


STEAM ENGINE, by Dr. Lardner. Is. 

TUBULAR AND IRON GIRDER BRIDGES 
by G. D. Dempsey. 1s. 

LIGHTHOUSES, their Construction and Illumi- 
nation, by Allan Stevenson. 3s. 

STEAM BOILERS, their Constraction and Man- 
agement, by R. Armstrong. 1s. 6d. 


RAILWAYS, Construction, by Sir M. Stephen- 


son. Capital and Dividends, by E. D. Chatta- 
way. 2s. 6d. 
London: VIRTUE, BROTHERS, & CO., Amen Corner. 


OTICE.—Removing toNo. 122, from 182, LONG 
ACRE, LON DON, W.C.—C. SUFFELL, Manufacturer of Tim- 
proved Engineering, Surveying, and Drawing Instruments for Home 
or Foreign service. astrament of the finest unlity at very 
reduced prices. Stand aa easures of all Natiova. t-free Onta- 
logues. Forwarded to all parts ou remittance or London reſorenco. 


STONY KNOLLS HIGH SCHOOL, 
HIGHER BROUGHTON, MANOHS3TER. 
Established 1883, by Dr. Beard. 


Dome hundreds of gentlemen now engaged ia 
commerce, and the Professions have been educated at this 

School. Terms, &c. on application. Neat quarter commences January 
27th, 1866.—Rev. T. A. Li 


LEATHER DRIVING BANDS 
* for Machinery, (Well Stretched) 
Leather Hose Pipes, Fire Buckets &. 
W. GOODWIN, AND C0., MANUFACTURERS, 
78, SUN STREET, BISHOPSGATE STREET, 
LONDON. 


vesay, Principal. 


Price Lists Free. 


J. H. Mc MORRAN. 
ENGINEER AND MODELLER, 


140, SALISBURY COURT, FLEET STREET. 
Castinge supplied. 


ONEY ADVANCED in sums of any amount 

for long or short periods, one or more suretics ernie’ except 
cen. IE AEUR Life assurance te 
uooal.— NATIONAL“ GUARDIA A8 URN CE COMPANY 


t-strect, Blooms ba 810 
(Linnited), 481, Oxford-stre. 3. BOURNE, 8 


January 12, 1866. ] | ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


W. BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 
MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS, IRON SHIPBUILDERS’,, AND BOILERMAKERS’ TOOLS, 
FROM NEW AND IMPROVED PATTERNS. 
e AE NG O NN 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, end Turning Lathes, 6}, 7, 8, 10, 11, 143, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and 20ft. long. 2 Drilling and Borin Machines, of various sizes; powerful Slotting Machines, 12in. stroke; 
Punching and Shearing Machines for }, 3, J, f, %, F. and lin. plate; double-ended ditto, for f and lin. Vs 
two tables, 10in. stroke; ditto, with two working heads and two tabl 


ate; Shaping Machine, 10in. stroke; ditto, with 
with bed 9ft. long, stroke 16in.; Plate-bending Rolls, 8ft. 6in. long; Planing 
Machine, 4ft. x 2ft.; ditto, 24in. x 14in.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other tools. Apply as above. 


ee 
MERCHANTS AND SHIPPERS 
Will find every facility for supplying their ordors without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship. 
For price and further particulars apply as above. 


Self-acting, Turning, and Screw-Cutting Lathes, 


OF THE FOLLOWING SIZES, 
For Sale, and Ready for Delivery :— 


203 


Height of Centres. Length of Bed. 
64 Inches, ` Feet. 
* 14 »» 
8 
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F 
e to order. 

Price List or cireular, with fall description of packing. to be had of 
the only Manufacturers end Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, Indiarubbver 
Works, Cowper-street, City-road. 


PATTHEN AND MODEL MAKING 
By Contract or Otherwise. 
EXECUTED WITH DISPATCH, 


BY 
J. H. Mo MORRAN, 
40, SALISBURY COURT, FLEET STREET. 


W. H. PEABOB, 
LATHE AND TOOL MAKER, 


77, GREAT SUFFOLK STREET, 
BOROUGH, S.B 
Lathes from 85s, upwards, 


r [HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 
more effective, more durable, aud cost considerably le than any 
other kind of Driving Belt. Special Straps for Portable Engines. 

free 


Frice Lista i 
Turner's Patent Strap ard Hose Company. 
Manufa:tory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark- laue, Londor, t. C. Mr. H. FERRABEE, Agent. 


DOSCOE'S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 
Testimonials and Prices Post free. 
Apply to EDWIN H. NEWBY, 
31, OBBaPsipE., ` 


The above Lubricators grease every particle of steam previous to 
its passing through the valves into the cylinders. 


i VENTIONS PROTECTED BY 

PATENT or REGISTRATION. at fixed and most 
moderate charges. Tle Inventors’ Manual free by post, 
er gratis on application.—Apply te Mr. BREWER (late 
Barlow and C0). 89, Chancery -Iane, London, W.C. Es- 
tablished 21 years. 


INVENTORS ASSISTED 
I* Securing, Carrying Out, and Disposing of 
their Inventiona—Apply to Mesrs. B. BROWNE aud CO., 
Patak and Foreign Patent Office, 49, King William-street, London- 
ce. 
A Pamphlet gratis, on Cost of Pat nts, may be had on applicatior. 


[NVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62. Chancery-lane, London, W.C. 


‘NO INVENTORS—GENERAL 
PATENT OFFICES.— L. de FONTAINEMOREAD, 
4, South-street, Finsbury, London ; 19, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7; to complete 3 £30; French patent, 
£6 10s.; Belgium, £2 10s. Oircular gratis on app’ication. 


ATENTS FOR INVENTIONS.— Full 
instructions may be ebtained b applying to Mr. W. 

T. RAWLE, Office of British and Fore atents, 8, Small 
street, Bristol. 


ee — — 


OTICE TO INVENTORS.— Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co, Patent Office, 4, 
TBAFALGARB-SQUARE, CHARING-CROSS, W. O. 


WHEEL, RACK, and SCREW CUTTING. 


and INTERNAL 
WHEELS cut to any size or number of teeth; also racks of any 
3 si 3 wie Prine ot ornes Wa oy to eid 

or p „ J. uson „St. George’s Wor 83, Bt 
Georgen - road, G. London. i 


A MARVEL OF CHEAPNESS. — THE 


newly Inveuted POCKET TIVEPICCE, with handsome gilt 
case, and an elegant enamelled DIAL, interspersed with gold, price 
free by post 14 stamps. -JOB MALPASS, Kidderminster, 


41 LONDON DRAWING ASSOCIA. 

TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing. gos, Maps, 
Plans, Tracings, Wood Engraving, Elcctrotyping, 7, 
. Adelphi, London, Enclose stamp for pro 
e uh 


JANUARY 12. 


“LF 66, 


WORKMEN'S WAGES, 
AXTON’S TABLES: to anable Workmon 


at a glance, to Calculate their own Wages, and to assist Masters 
in like manner to save their foremen’s time. 

Master's Edition. bound ip cloth, 2s. 6... 

Workinen’s Edition, folded for the pocket, Is. 


TICAL INSTRUMENTS, Theodolitea, Levels, Pentagraphs, Quad- 
Tants, Sextanta, Universal Dials, Protractors, Circumferentors, Pris- ; 
inatic and Beam Com Ivory and Boxwood Scales. Land Chalos, 
&e., by Troughton an 4 Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, nglon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instrumenta bought or exc 
Catalogues for warded on receipt of three stanipe fur each, 


CREW CUTTER’S GUIDE, 
la 6d., or stam 


Price ps. 
Contaihing 115 Pages and nearly 2,000 Trains of Wheels, all diferent 
threads and pitches. 


T. E TAYLOR. 
MODELLER OF NEW INVENTIONS, 


á =e ol sanking for Popinseti, i to 6 inchee, Gas Tape jin. to LATHE, TOOL MAKER, 

aches, Mr. worth’s thread and make. 

5 showing a new radius gear invented by the author AND GENERAL MAOHINIST, 

o s wor 110, FETTER-LANE, FLEET-8TREET, LONDON, E. C. 
99 „ James Martin, 19, Wilson - street, Now Cross · road. Patterns made to drawing. 


p “ EXCELSIOR,” “ PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


TS easy to operate, simple to learn, quiet in action, and not liable to 
4. derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 


sews from two ordinary reels, requires no re-wi and the seam, if cut at o 
nch, will not rip. Price from £6 és.—Price Lists Free, i ee 


WHIGAT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFAOTORY—GIPPING WORKS, IPSWICH. 


Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 

PATENT WIRE GAUZE JOINT PACKING.. . . la 6d. per Ib. INDIA-RUBBER CORE PACKING (HEMP)... .. Is. 4d. per ib, 
CRICKMER’S PATENT PACKING daa. 22. Ad. Do. Do. De, E 2. Gl w 

This Packing takes less Tallow to lubricate it than auy other, and being a Pilable Metallic Surface req g but little Pressure to 

keep it Steam tight, there is a great caving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES. FIRE BUCKETS. VALVES, WASHERS, c., &c. 
CAUTION.—Engineers, Millowners, aud others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer's 
THR GEXULWE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND co., 
GRANGE ROAD, BERWVONDSEY, the only Authorized Agente. Price Lists on Application. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS accuRACY, may be obtained of 


RICHARD LLOYD. 
MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM. ` 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES, 


E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 
Drawings and Prices on Application to 


W. T. HENDRY, & Co., 73, Queen STREET, Lox DON, B.C. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. | 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which haa been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, contai full information respecting the 


n 
various modes of secaring protestion for inventions at home and abroad, may be ha Gratis, by a 
or by letter), at his OF FIE FOR PATENTS, T. STAPLE INN, LONDON. 7 applying (personally 


PATENTS 


M* VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia! 


i Patent oas ay Pema ber W. O. . 
Transact, every desoription of business connected with Letters Patent for Inventions. Provisional protection, 6 to 
8 guineas, A “Guide to Inventors” free by post. 


SAMUEL BROTHERS, 


d uits for all Cccasions 
36s. to ll4s. 


Boys’ Suits 
168. to 35s. 


50, LUDGATE HILL. 


The new Book with 42 Engravings (36 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase. 
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1 result sought to be obtained by th's in- 
vention of Mr. Blampoil, mechanical 

engineer, Paris, is the physical combination of. the 

vertical and horizontal draughts, with the object 

4 rendering the smoke incandescent with the 
ame. 

In the illustrations Fig. 1 shows the application 
of the apparatus to a locomotive engine, and Fig. 
2 its application toa stationary engine. In Fig 1 A 
indicates an upper boiler tube which breaks the 
direct horizontal draught; B a lower boiler tube 
serving to intercept and divert the vertical 
draught ; C1 current of flame reserved to return 
to direct horizontal draught for the passage of the 
smoke to the upper part of the fire-place; C, 
tubular passages, and current of flame; D, bottom 
vertical moveable grating, serving to increase the 
combustion as air hole, and for throwing off 
scoria; E, fixed inclined grating serving to re- 
ceive the fuel—it is inclined at an angle of 35 
deg. ; F, moveable door of fire-place ; X, supports 
of the grating or fire bars; M, moveable damper 


to close the air inlet of the vertical grating ; L, | 


ash-pit and fire-guard; K, boiler and steam 
reservoir ; Y, upper part of furnace. 

The vertical draught in connection with the 
vertical grating, and the lower part of the inclined 
grating, by the current of flame C, which separates 
the boiler tubes B, A, draws the flame of the fuel 
which covers this space, and finds itself in com- 
bustion, and consequently purified ; so that when 
the smoke of the fuel covering the upper part of 
the grating is slanted, and attracted by the ver- 
tical draught to the current of flame C, it is de- 
stroyed by the flame of the fuel which covers the 
lower part of the inclined grating, and of the 
vertical one. The dircct horizontal draught being 
virtually suppressed by the tube A, the smoke 
which it draws through the space reserved at its 
upper part for the current of the smoke Cl, gives 
for result a continuous eddy in the upper part Y of 
the furnace, and again comes to destruction” in 
the flame of the vertical draught. The following 


allvantages are claimed for the apparatus :— 


BLAMPOIL’'S SMOKE CONSUMING APPARATUS. 


1. The manual labour of withdrawing the coal 
cinders is rendered very easy by the grating D, 
which is worked from the platform. 

2. Giving to the boiler, by the effect of the ver- 
tical draught, the generation of the production of the 
steam in the parts sensible to heat by means of 
direct flame at the tubing. 

3. Easy inspection of and stopping of tubes, and 
lowering of steam pipes avoided in the replacing of 
the tubing, as the space between the boiler tubes B, 
A, leaves room for the passage of a workman in 
placing the tubes. 

4, Avoiding the obstruction of the four lower 
rows of tubes by cinders. 

A, in Fig. 2 indicates the up 
berator intercepting the direct horizontal draught, 
and serving for the return of the smoke. Ina 
fire-place of thirty-nine inches it should have a 
breadth of twelve inches, and be set in the lateral 
sides of the fire-place. It is of cast iron, rather 
less than an inch thick, and is inclined at an angle 
of 50 deg.; it may have a breadth of sixteen 


break or rever- 
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extremities will be let into the brickwork by the 
sides of the fre- placo. Its e‘bow pine is 6 inches 
in diameter, length at back. 64 inches, forward 
4 mches, taken between the two bolted or riveted 
collars. C, current of flame; D, vertical grating 
serving for an inlet, its extreme height is 93 
inches, division between the bars under - inch; 
E, grating inclined at an angle of 40 degs., space 
between bars under - inch; F, door of fire- 
place; J, space reserved for the return of the 
smoke, four inches from the si le of the door of the 
upper part of the fire- place; P, recess fors upply- 
ing air; X, supports of gratings; R, ash-pit; M. 
brickwork ; L, flues and current of flame; H, 
boiler tube; I, boiler. The dimensions vary with 
size of fire - place. The boiler tube may be replaced 
by a brick reverberator ; but the inventor recom. 
mends the boiler tube, as economical, and for the 
generation of steam. M. Blampoil has made 
experiments with a boiler of S-horse power, 
supplying an engine of 6-horse power, and gives 
the following as the results obtained :— 

Without apparatus. — Average expense for ten 
hours’ work, deduced from an experiment extend- 
ing over thirty dayz— 

Coal, taken from different localities 
Coal cinders a ae “s 8 16 „ 
Slag or scoria wie, “aes a Cae! OP gy 

Pressure, 4 atmospheres, varying about 4 an 
atmosphere. Fed constantly with condensed water. 

With apparatus.— Average expense for ten 
hours’ work, experiment extending over ten days— 

Coal, from different localities . 455) Ibs. 
Coal cinders eee ove eee ase None. 
Slag or scoria sis tas eo eo» 373 lbs, 

Pressure very progressive. Set at work in the 
ordinary way. 

Physical Summary.—The vertical draught in 
connection with the grating D by the current of 
flame C, which separates the reverberatorg A, B, 
draws the flame from the fuel which covers the 
lower part of the grating E, which combustible 
being incandescent, the result is that when the 
smoke from the fresh fuel which covers the upper 
part of the grating E in the passage at C, is driven 
back by the effect of the air entering by the ver- 
tical grating D, which forces it to return to the 
upver part of the break A, it escapes by J, and 


comes back to be burnt at C—showing the almost. 


entire use of the gases. The supply of super- 
heated air in the recess P, gives for result a com- 
bustion which reduces the ooal to the state of 
coke from the quantity of oxygen employed, the 
aim of which is to raise the caloric to a very high 
temperature, a result rendered evident by the 
waste scoria, which is reduced to a state of crys- 
allisation. There statements and summaries, we 
should here notice, are those of M. Blampoil, and 
we are not aware that they have yet been acted 
on this side of La Manche. 


Uniting Cast-SteeL oR Caat-[ROw WITH 
WROVOHr og Cast-lron SurFaces.—James D. 
Whelpley and Jacob J. Storer, Boston, claim—1. 
Covering with some metal not easily oxidised, iron 
cores, either wrought or cast, perforated plates, wire 
or bars, when it is desirable to coat such cores with, 
or firmly attach them to, cast-iron or steel, previous 
to pouring upon them the molten metal, and for the 
purpose of permanently and solidly connecting 
wrought or cast-iron cores with cast-iron or cast-steel. 
—2. The use of glycerine solutions of cyanide or 
chloride of copper or silver rendered alkaline by 
alkaline cyanides and chlorides, and of chemically 
analogous solutions of tin and other metals for the 
purpose of depositing the thin, not easily oxidisable, 
metallic flim required in the process.—3. The alloy 
of franalinite metal. (itself an alloy of zinc, manganese, 
and iron) with common cast-iron, in the proportions 
of from 10 to 20 per cent of the former to 80 or 90 per 
cent. of the latter, also similar alloys of iron, with zinc 
and molybdenum, tungsten, titanium, manganese, 
and other metals, when the proportions of manganese 
indicated in the above alloy, are replaced by equiva- 
lent proportions of metals of like properties in their 
alloys with fron.—4. They claim the construction 
of the wearing parta of pulverising mills aud quartz 
crushers of cast metal attached to wrought-iron by 
the above process. 5. They claim the connecting of 
cast-steal, semi-steel, and Bessemer steel (so called) 
to Frona afio surfaces by use of the process 
derorlbed. 
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THE WORKING MAN AND THE WATER 
SUPPLY. 

\ E are now publishing a paper on “ Pure 

Water,” by Mr. E. Lankester, extracted 
from a contemporary, which contains much “ infor 
mation for the million,” especially valuable just now, 
when great complaints are being made through the 
public press that our hospitals for fever patients are 
not what they ought to be as to accommodation 
and extent. How much water is a necees'ty of 
life, and therefore a preventive of disease, is be. 
ginning to be better understood now-a-days, and 
few know what a filthy supply of water in the me- 
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tropolis is better than that section of its inhabi- 
tants who have come up from some of our 
provincial towns, where attention has been paid 
to this great sanitary agent. Mens sana in corpore 
sano, is a maxim which cannot be too widely 
known, for a healthy mind never is the occupant of 
an unhealthy body, and much of the intellectual 
twist.“ or as a railor would term it “kink,” in 
the body corporate, may with facility be traced to 
the lack of the great purifying agent, water. In 
this country few great cities or towns are worse 
supplied with water than is the greatest of them 
all, and thia nearly every householder and working 
man in London is perfectly well aware of. We 
have a double house in our mind’s eye, in which 
there reside nine families, and where there are two 
shops—one a low-class butcher’s—to which there 
is hut one cistern, whose contents are under thirty 
gallons, and which from its defective condition is 
full seldom oftener than once a week. True, there 
isan underground cistern, which is in the cellar 
where the butcher (!) keeps bis bones and vile 
scrapings : that cistern has not been cleansed for 
thirty years ! and yet six families draw their water 
supply from it, and the pump by which the water 
is drawn to the first floor is fastened up to the side 
of the only water closet on the premises! Our 
readers will not be surprised to hear that typhus 
beld a levee there. This is but ene instance out of 
many with which we are cognizant. Our readers 
are perfectly well acquainted with the vile system 
of water-butts, and many of them doubtless will 
own to the fact that they are often indebted for 
breakfast water to a ‘surreptitious’ kettleful 
drawn from somebody else's butt “ unbeknown.” 
And yet this is London, the boast of the empire, 
where typhus fever is claiming his victims in the 
month of January! This filthy water accommoda- 
tion is sufficient to poison the best water supply in 
the world, which London has not by any means got. 
And this leads us to obeerve that it is bigh 
time attention were paid to the fact that our water 
supply is growing less, whilst the population is 
growing larger. The main drainage, and other 
works, have dried up many wells, and so disturbed 
the water-bearing strata as to have very much in- 
terfered with those which continue to yield a supply. 
The natural drainage falling into the Thames 
is also growing smaller; and if sewage should be 
utilised by being spread over the uplands, and lands 
which drain into the sources whence we draw our 
water in bulk, why then the sooner we think of 
going farther afield for the sparkling fluid, the 
better for all abstainers from ardent liquors. 

Many schemes bave beea propounded of late 
years, some to assist our eight water companies, 
others to abolish them—buy them up, and absorb 
their plant (aad that we are abaut to notion is of 
this last class); but whilst there hes been a great 
deal of talking, Glasgow bes gone right away to 
Loch Katrine, and now drinks and washes itself 
in the purest water in the world—clear as crystal, 
soft as Love's whisper ! 

The Glasgow man, Mr. Bateman, having been 
successful in the north, thinka he can be so in the 
s,uth—aud there is no doubt of it. To the monied 
and ‘‘pocketically” interested world, he has ex- 
plained how he desires to supply London present 
and future wih clear wholesome water—this io a 
private pamphlet On the supply of water to 
London from the sources of the river Severn,” but 
the pamphlet has percolated through the limits of 
exclusiveness, and is now ‘finding its level 
throughout the press. The pamphlet is cleverly 
written, and the elaborate account of the scheme 
is cleverly laid down. The present water supply of 
London is one hundred millions of gallons per 
day—twenty years hence the quantity will have to 
be doubled, and that of an ecovomic nature— 
soft, if at all possible—so as to keep down the 
soap and anda item in family bills. In Glasgow it 


is estimated that the softness of Loch Katrine 


water is eaving its inhabitants at the rate of 
£36,000 a year upon a population of 400,000 —this 
not including the saviog in tha varicus estab isb- 


ments where water is used in the operations. 
Taking his departure from this point Mr. Bateman 
is of opinion that by substituting water of one 
degree of hardness for that at present in use 
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which averages from twelve to sixteen degrees of 
hardness—the saving to London could not be less 
than nearly half a million sterling per annum! 
Mr. Bateman being of opinion, with others. that 
the supplies of large towns ought to be sought for 
in those mountain districts where the largest 
amount of rain falls, where there is little or no 
population, where manured lands scarcely exist, 
and where copious springs are constantly supplying 
the purest and softest waters, he casts about for a 
spot whence 200,000,000 gallons of water could be 
drawn daily, and which should be at such an 
elevation that the metropolitan district would be 
sapplied by gravitation, without pumping; and 
away he goes boldly to the districts in the vicinity 
of Cader Idris and Plynlimmon in North Wales 
the upper basin of the tributaries of the Severn ; 
there he finds an average rainfall of 70 in., and an 
available product of 45 in. From the district in 
question Mr. Bateman proposes to conduct the 
water to near Marten Mere, to the north-east of 
the town of Montgomery. An aqueduct would 
then cross the Severn close to Bridgnorth 
—oa by Stourbridge, Bromsgrove, Henley- 
in-Arden, Warwick, Buckingham, Aylesbury, 
Berkhamstead, Watford, to the highlands near 
Stanmore, where service reservoirs on an im- 
mense scale would be constructed, 250 feet above 
Trinity high-water mark. ‘The aqueduct from 
Montgomery to ths reservoirs would be 152 
miles, and could convey 220,000,000 gallons 
daily. There are, it is stated, no engineering 
difficulties, and no reservoir embankment will be 
over 80 feet in height. The cost would be eight 
and a half millions sterling. The cost to London 
would be £71.000 per million for the first in- 
stalment of 120,000,000, and £49,200 when the 
full quantity was laid on. To buy up the present 
water companies would cost £427,512 per annum, 
but a very great deal of this would be saved in 
disposing of all the existing pumping and other 
establishments, and in the concentration of 
management. 

The scheme is a grand one, and we need hardly 
say recommends iteelf to the attention of all 
thinking men amongst us. So long as we have 
the poor witb us, we may expect to have fevers 
bred in our midst ; how much the ravages of this 
fell enemy might be lessened by an abundant 
tupply of wholesome soft water, need not here be 
enlarged upon. It is high time the matter 
received the consideration it deserves—which it 
willere long demand, if we would not have it 
made a police offence to wash down our shop- 
fronts with clean water, as has been the casa 
lately in the provinces. We recommend Mr. 


Bateman to persevere with his scheme, to knock. 


perseveringly at the door of the board-room at 
Whitehall, and down io the City at Guildhall. 
It would be a grand thing for a department of the 
Board of Works to take in hand and carry through, 
as they will one day have to look after our street 
paving ; and when the grand scheme—if fonnd 
practicable and profitable—is completed, we will 
do more than give Mr. Bateman a statue up at 
Islington. 


WHAT IS THE PHOTOGRAPHIC PROCESS 
OF DEVELOPMENT? 

H very few of us ever bestow even a passing 

thought upon the marvellous natural pheno. 
mens by which we are surrounded. The divine 
beauty and power of creation are rendered by 
their very perfection too subtle for the grasp of 
even our strongest and boldest minds. The poet 
and the philosopher vainly endeavour to make us 
see these things—we only smile at the intensity 
end fervour of their feelings, and go our own dull, 
Unimpassioned way. The things they speak of are 
vulgar, tame, avd uninteresting in the everyday 
ordinary aspect in which alone we see them. For 
most of us have never dreamt how abeolutely limit- 
less ia the variety of loveliness, how boundless the 
scope of power, belonging to the common things of 
nature. The poet finds beauties in them ever new 
and ever changeful; the philosopher is always 
discovering in them unsuspected powers and mighty 
agencies of which the w:rld has for ages been in 
nbrance; but we, we, the majority of r. ff. c- 


tive and ‘‘observant” human beings, what do 
we know or care about such things ? 

Poor little Polly (the nursemaid) presses to her 
humbly-covered bosom the stained, misty, dingy, 
glass photograph of her soldier love ; Maude (tae 
Duchess) sighs over the carte de visite of her absent 
lord, and one thinks as much as does the other of 
the servitors which travelled at the rate of 
192 000 miles a second, a distance of ninety-five 
millions of miles to provide them with these light- 
created, love-cherished images! Nor need photo. 
graphers smile at these loving damsels, but rather 
ask themselves how many of their vast army of sun- 
worshippers know more of such willing, faithful 
servitors than that they are rays of light, and that 
they require a certain chemically prepared surface 
to act upon? How many photographers want to 
know more than is associated with thus much ? 
being, indeed, rather proud of the fact of knowing 
no more, prone to pride themselves upon such 
ignorance as something pre-eminently ‘‘ practical.” 
But amidst all our apathy and neglect He whose 
Love and Power is never less so rules that all day 
long the glowing sun pours down its harmonious 
flood of commingled rays, which are ab-zorbed, 
reflected, and reverberated in thousands of accor- 
dant colours, hues, and tones, from the various 
natural objects. That ‘‘when night comes upon 
the earth, the stara and planets from their far-off 
seats above the clouds send down songs, fainter, 
but no“ less sweet, like the voices of birds singing 
as they float and circle in the sky; and always, 
and in all places, and amid the nearer, the more 
distant stars, aud throughout the vast abysses of 
the universe, there flosts everywhere, floats eter- 
nally, that commingled symphony of luminous 
vibrations which constitutes the grand visible 
anthems of nature.” 

To turn, however, to our more immediate sub- 
ject. When Daguerre and Niepce were reaping 
the first fruits of their labours as the discoverers 
of photography, and Europe rang with one loud 
cry of wouder and delight, what were the things 
talked and written about? Portraits by light, 
landscapes and buildings drawn by their own re- 
flected sun-rays; these, and the scores of gugge · ted 
practical art uses of the new discovery, filled every 
mind. No one had leisure or inclination to think 
much about the natural wonders it laid bare, the 
new powers of inve-tigation it placed with filial 
gratitude at the feet of its parent, Science. But 
soon fresh wonders dawned upon them, won by 
virtue of the researches this new art- science origi- 
nated in the hands of Arago, Herschel, and 
Becquerel, Moser, Gaudin, and others. One of 
the earliest statements then made was that of M. 
Becquerel, who said “ It is not at all demonstrated 
that the photogenic modifications of the impres- 
sionable substances result from the action of the 
solar light itself.. A discussion then arose as to 
whether the photogenic effect was due to visible or 
invisible rays, during which a great number of 
experiments were performed, and a large variety 
of results brought forward. Mr. Mos“ r of Ko- 
nigsberg’s experiments led to the belief that modi- 
fications analogous to those which certain surfaces 
experience under the influence of light were formed 
in the dark, on the surfaces of poli-hed bodier, by 
mere contact, or by their being sufficiently near to 
imprint their images respectively one on the other. 
The mercurial vapours which developed or rendered 
visible a po-itive image on the daguerreotype plate 
were not necessary for the manifestation of such 
images, which are now generally known as Moser's, 
for it was found that an iodized plate became im- 
pressed with the visible image of a body placed near 
it in the dark without any such aid. It wastherefore 
stated that all bodies radiate light even in com- 
plete darkness,” and that the images formed by 
euch weak radiations on near surfaces may be 
rendered visible by the use of any vapour, such 
for example as the vapour of water, mercury, 
iodine, chlorine, bromine. or chloride of iodine, &., 
&c.” It was also concluded that there exists 
latent light as well as latent beat. t 


It is not light, but a component part of light, which we 
term actin'rm, from the Creek word actin, a ray, by which 
it is ae the photogenic change is effected, 

(Every bods not one reflects but also abio hs light, 


M. Fizeau, in a communication of the Paris 
Academy, controverted M. Moser’s ideas, and 
attributed the formation of the said images to the 
presence of slight films of organic matter suffi- 
ciently volatile tu be removed by the vapours. Mr. 
Knorr, in a paper communicated by M. Bréquet to 
the Academy of Sciences, agreed with neither 
Fizeau nor Moser, and argued in support of the 
idea that such images were due to heat. Other 
theories were at the same time advanced with the 
view of showing the supposed connection between 
Moser’s images and those impressed by light on the 
daguerreotype. 

The idea of tracing the latent image of the 
photograph thus originated and pursued, has never 
been abandoned, still exists, and is the source of 
constant experimentalizing, but yet we seem almost 
as far from any definite conclusion as ever. Whether 
light acts in its production physically or chemically 
is the photographic question of the day, to resolve 
which the efforts of many talented experimentalists 
have been vainly devoted. It is extraordinary that 
the plate which is so extremely sensitive to the 
action of light, and so rapidly affected when ex- 
posed to it, should, when brought from the camera 
in which it has been subjected to its agency for a 
comparatively long time, be only changed b y the 
presence of some invisible or latent image go 
subtle and delicate in its nature, and yet so 
powerful and continuous as to defy a series of 
powerful chemical actions to destroy it, and which 
image can be repdered visible both by the con- 
tinued action of light or by that of any of those 
eubstances technically known as developers.“ 
And next comes other mysteries as unresolved. 
What is this developer! How does it act? In 
what way is its action allied to that by which the 
latent image is produced? There are plenty who 
will answer all theee questions with great ease and 
readiness, but the truly investigative inquirer will 
shake his head at their replies, and admit that to 
none of them have we any proper definite scientific 
answer. ‘The light which the plate has absorbed 
may act, after all, as Moser implied, and the pho- 
tograpbic image may be more due to the action of 
latent light on the developer than to that of 
development in the way most commonly ascribed. 
The simple fact is that our practice is in advance of 
our theory, and those grand principles on which 
the art is founded have in strict truth yet to be 
discovered. The molecular theory now most in 
favour as opposed to the idea of the chemical theory 
teaches that the photographic image is composed 
of metallic silver deposited from the nitrate of the 
developer, in those parts whereon the action of 
light has affected molecular disturbance. But 
recent experiments have thrown strong doubts on 
this view of the case. When iodide of silver is 
exposed to light the change produced appears then, 
according to the molecular theory, to be purely 
physical. 

Mr. Carey Lea points out in the British Journal 
of Photography, that analagous effects may be 
produced by mere mechanical disturbance, and 
gives by way of illustrati-n the following experi- 
ment :—-‘' Take a clean, new, uniform glass basin, 
fill it with liquid, and cause a precipitation in that 
liquid. The precipitation will fall uniformly 
everywhere. But if we take a glass rod, and 
draw it across parts of the basin, so as gently to 
scratch the surface, and so that not the faintest 
visible mark is caused” (a somewhat difficult task 
by the bye) and then cause a precipitate to 
gradually form from the liquid, this precipitate 
willin many cases follow every mark made by the 
rod, and, s to speak, develop these invisible rod 
marks.“ This gentleman then goes on to speculate 
as to what is the exact nature of the change pho- 
tographic development produces, but, as he con- 
fts:es, in no very hopeful spirit. 

In the first place, he says, it may be a change 
of crystalline form. We know very well that 
variations of temperature can cause changes of 
crystalline form (e. 9., in carbonate of lime) and 
light and beat are but different forms of one 
energy, different intensities of one manifestation,” 
that which we call light. Or the change may 
consist in the passage of iodide of silver into a 

| polymeric compound,” for ‘ organic chemistry is 
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utu est facility into polymeric forms with marked 
change of properties,” while ‘‘ there are facts in 
inorganic chemistry not easily explained, except by 
a similar view.” 

Having now shown the present theoretical 
position of development, and the starting point 
from which it has been reached, wo shall in our 
next paper speak practically of the samo subject. 
To ignore theory, and, “mechanically vain,” rely 
purely and entirely upon “ purblind practice,” is 
no true wisdom ; and we would urge upon our pho- 
tographic readers the importance and necessity of 
demonstrating principles as the surest basis, and 
the most hopeful assistance to all future progress. 
We shall at all times be vlad to chronicle the 
results of their experience, or give publicity to 
their suggestions, to aid them with our advice, or 
otherwise serve the great cause of Photographic 
Art and Science. 

It is true that in this short paper I have given 
no new hints, that I have done little beyond de- 
monstrating the general state of ignorance we 
have arrived at. But a consciousness of ignorance 
is the first step to attaining knowledge, and it is 
well for us to say with the philosophers I have 
quoted, and inthe words of Fichte, I will know: 
and should this be impossible, this much at least 
will I know—tbat it is not possible.” It is in this 
spirit that all our great discoveries have been 
worked out, dug forth tediously fact by fact in the 
face of seeming impossibilities, and built up into 
those grand structures of applied science to which 
whatever our station, character, or calling—we 
all owe 80 very very much! Let those who will 
turn their eyes from the altained wonders of 
“divine philosophy,” to count up and sneer at the 
grim array of failures its students bave laboured 
Jong and patiently to demonstrate. We know 
that by these very failures our greatest victories 
have been obtained ; that a falsehood proved is a 
truth established, and that every truth so estab- 
lished is a stepping stone towards some new dis- 
covery, by which perchance the whole world may 
be vastly benefited. 


BRITISH GOLD. 
By ROBERT Hunt, F. R. S.“ 


Such is a rapid outline of the history of the 
search for gold in the British Isles, and judging 
from the recorded results—these it must be admit- 
ted are few—it is not very encouraging. In nearly 
every case the ordinary process of washing has 
been alone adopted. It is true some mining 
works were unsucceasfully carried out in Wicklow, 
with the hops of discovering the quartz lodes, from 
which the gold was derived which had been found 
in the rivers. We have now to examine, with 
some degree of care, the progress of quartz mining 
which has been carried forward for some yeara 
near Dolgelly, in Merionethshire. 

In 1843 Mr. Arthur Dean discovered some rich 
gold ores at the Cwmheisiau mines, not far from 
Dolgelly. This gentleman’s further researches are 
said ““ to have proved that a complete system of 
auriferous veins exist throughout the whole of the 
Snowdonian or lower Silurian formations of North 
Wales.” Mr. Dean describes this most interest- 
ing district as consisting of an immense number 
of alternate parallel beds of igneous and sedi- 
mentary rocks, trave-sed by mineral veins and 
trap dykes. A valuable paper on this subject 
will be found in the“ Transactions of the Geolo- 
gical Society of London,” to which we must ac- 
knowledge our debt for much of the geological in- 
formation contained in this article, The geologi. 
cal relations, according to this excellent authority, 
are as follows:—On the north and west of the 
lower part of the river Mawddach lie the lower 
part of the Linguly flags and the Catubrian rocks, 
The latter consist ef the coarse, thick-bedded, 
ceenish- grey grits of Barmouth and Harlech. 
Their upper boundary is marked by a sinnous 
line, which strikes in a north-easterly direction 
from Barmouth to Rhaiade-Mawddach, and from 
‘hence trends northerly alittle east of Transfynyd 
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* Extracted from tho Quarter!y Journal of Science for 
ctober. Churchill and Sons, 


to the turnpike road, about a mile south of Fes- 
tiniog. The line then strikes S.W. to Morfa 
Harlech on the coast of Cardigan Bay, These 
grits are overlaid by that part of the lower Silu- 
rian rocks, known as the Lingula fligs, which 
here consist mostly of blue slaty beds, generally 
more or less arcnaceous, aud partly interstratified 
with courses of sandstone. A well-marked portion 
of the series, composed of rusty ferruginous slate, 
occupies part of the cliffs of Moel Cynwch, that 
overhang Duol-fawr on the Mawddach. Both Cam- 
brian and Silurian rocks have been penetrated by 
numerous greenstone dykes, some of which are 
magnetic. The following exact description of the 
metalliferous district is preserved in Professor 
Ramsay’s own words :— 

‘í Several lodes occur in this country in the 
neighbourhood of Dol-y-frwynog and Cwmheisian. 
The gold at Cwmheisian was discovered in 1843 
by Mr. Arthur Dean, who, in a paper published 
in the ‘Report of the British Association for 
1844,’ also stated, ‘that a complete system of 
auriferous veins exists throughout tbe whole of 
the Snowdonian or lower Silurian formations of 
Nerth Wales.’ Recent events would seem, in a 
slight degree, to verify this bold assertion ; but 
from that date to this time no one has heretofore 
attempted to work any mines in North Wales 
for gold, except that at Cwmheisian ; nor have I 
ever met with any miner who has seen any golu 
of the alleged auriferous veins, with many of 
which I am also well acquainted. Cwabceisian 
has been worked several times, but, I believe, 
never with a steady profit. The gold is found in 
a branching lode, containing quartz with some 
iron pyrites. Its principal branch runs north- 
easterly, and is mostly composed of exceedingly 
hard quartz, which crosses the river about half-a- 
mile above Rhaiadr Mawddach. Another quartz 
lode, bearing lead, occurs a little above the water- 
fall. A north-west lead lode lies a little west of 
Moel-Hafod-Owen ; and two others (one of them 
bearing silver) cross the river in the same direc- 
tion, about half-a-mile below the fall. They pass 
through arenaceous slates and greenstone. Two 
north and south copper lodes cross the little 
valley that lies between Moel-Hafod-Owen and 
the hills beyond Dol-y-frwynog. Two others 
occur on the stvep slopes that overhang Afonwen 
on the west, about half-a-mite south of Dul-y- 
frwynog. These four are in the talcoso rocks 
above described. Several large quartz lodes 
traverse this country on Moel-Hafod- Owen. They 
are in the ordinary Lingula flaga. The largest 
is on the east flank of the hill. The rocks are 
there much disturbed and altered, and numerots 
little bosses of greenstone are abundant among 
its beds. 

t‘ When I inspected the geology of this country 
in the spring of 1853, the most remarkable and 
promising lode was the new gold lode of Dol-y- 
frwynog. The lode runs W. N. W. and E. S. E. in 
the low ground south of Moel-Hafod-Owen on the 
east watershed. It is principally composed of 
a white saccharoid quartz, irregularly traversed 
by numerous small loose joints. Chlorite, de 
composing talcose matter, and pink carbonate o 
lime, are intermingled with it. In parts the cuartz 
assumes a semi-granulated aspect, profusely inter- 
mingled with soft unctuous decomposing tale. It 
is lagrely charged with iron pyrites. As a rule, 
the substance of the lode is easily shivered iato 
fragments, a great advantage both in the original 
working of the lole and in subsequeut operation», 
It was first opened in search of copper, and a 
shaft was sunk to a depth of about twen'y 
fathoms. During the process, however, it soon | 
proved to contain inore attractive metal, On ex- 
amining a heap of quar'z which lay at the mouth 
of the shaft, and turning over a few piec:s, I 
readily saw, with the naked eye, gold in small 
flakes and grains, irregularly disseminated through | 
the quartz. In a more select heap of quartz, on 
all the pieces it was distiuctly visible to the un- 
assisted eye ; and one mass in particular, heavier 
than a strong man could lift, was literally spangled 
all across its surfaces with rich glittering gold’ 
Gold has also been detected by Mr. Byers in 


Uthe matrix of the coppor-beariug lodes about a 
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mile further south, and in the west of Dol-y- 
frwynog Jode, by the spot marked ‘ Turf Copper 
Mine’ on the map of the Geological Survey. All 
these occur in the same talcose rock. 

“On the banks of the Afon-wen, about a mile 
above the bridge, are some ruins of buildings, and 
below them, close to the river, tbe remains of 
charcoal ashes and bits of bones, mostly covered 
with herbage. This place has a very singular, 
and in conjunction with its late discoveries, a 
very significant name, which has maintained from 
time immemorial, expressive of gold having been 
melted or worked there. 

“This name, ‘Merddyn Coch'r awr,’ signifies 
‘the ruins of red gold.“ The tradition is, that 
the Romans formerly worked gold there. It may 
be well to obzerve, to those unacquainted with 
Welsh names, that no ancient place has a name 
but what is characteristic of ita locality, or of 
some event that has taken place on or near the 
spot.” 

Mr. Arthur Dean was evidently the first person 
who called attention to the system of quartz lodes 
more or less auriferous, which have rendered thi; 
district remarkable. It is said, however, that a 
little gold was detected in one of the copper ore 
lodes in the year 1836. Of late Mr. Dean has 
been appointed engineer to the Vigra and Clogua 
mines, and this position bas enabled him to study 
with much care the peculiar conditions under 
which the gold occura in these quartz veins. 
These are especially deserving of the closest study 
—they are the only gold bearing rocks of this 
country—and the workings which are now in 
progress present opportunities which should not 
be neglected. Within an ellipse about fifteen 
miles long by twelve miles wide, are enclosed all 
the mines opened in the Dolgelly district. Outside 
this, other fields are foond, the most promising 
being the Bala district, in which is situated the 
Castele Carn Dochan gold mine, which is now 
yielding, monthly, small quantities of gold. 
Nearly all the gold mines are opened in the lower 
Silurian beds, but in the Cambrian sandstones 
some of the quartz veins produce gold. 


(To be continued.) 


To CLEAN TARNISHED SILVER. — Wash the silver 
over with a strong solution of cyanide of potas- 
sium. Simultaneously wih the development of a 
very disagreeable smelling gas, the metal becomes 
bright, and must b3 immediately washed with 
water and dried.—Zrdmann’s Journal. 


BELFAST ARCHITECTURAL AND ENGINEERING 
ASSOCIATION.—The annuil general meeting of the 
members of this associatien was held on Friday, 
the Oth instant, in the Library of the Museum, 
College · square. Conway Scott, Esq., C.E., occu- 
pied the chair. The annual report being read by 
the secretary, Mr. James Simpson, it was found 
that the association was never in a more prosperous 
position than at present, and likely to continue 80, 
seeing that the numbers are considerably aug- 
mented, the increase of members during the past 
year being much greater than that of any previous 
year. The treasurer, Mr. James Wilson, having 
read his report, it was seen that there was a balance 
of cash on hands, which was also very satisfactory. 
The following gentlemen were elected as otficers 
for the ensuing year:—James Thomson, Esq, 
A. M., A. I. C. E., president; Robert Young, Esq. 
C. E., vice-president; Mr. Wm. Kelly, treasurer ; 
and Mr. Clarke, secretary; William Workman, 
Esq., L. N. Macasscy, Esq., C. E.; Conway Scott, 
Es., C. E.: and James F. M'Kinnon, May, C. E. 
(ex-president), members of committee. It was 
moved by Mr. Macassey, in an eloquent address, 
that a committee be appointed to consider the 
advisability of forming a scientific library or read- 
ing room in connection with the association. Mr. 
Wilson ably seconded the motion, which was 
subsequently put to the meeting. After an 
animated discussion, the proposition was carried by 
a large majority, The next meeting of the 
association will be held on Friday, the loch inst., 
when Frofessor Thomson will deliver h's presiden- 
tial dress, 
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ANSWERS AND NOTIOBS TƏ OOR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 

Letrers applying for information to be furnished by post 
cannot be attended to. 


Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR eannot under- 
take to return such as may be rejected, 


JaMBs Sı us —Asks if our columns are open to free dis- 
cussion upon mechanical subjects, and states that he 
much admires the journal. We are afraid that, however 
much Mr. Simms may admire the outside pages of the 
EsGLTSsH MecHanic, he can scarcely have troubled him. 
selfabout the general contents. We beg him, however, 
to understand that we consider free discussion the most 
prominent feature in our journal, and that we not only 
“admit” letters ou all matters relating to mechanics, 
but cordially invite al oar readers and subscribers to 
contribute their mite to our columns of Notes and Queries, 
If diagrams are necessary for explination, and the subject 
is worth the expense, or is likely to be in the slightest 
way use ul to even a small section of our thousands of 
readers, we are willing to enzrave them. 

LeicesteR AMATEUR —Purchose ‘Plain Lectures on 
Astronomy,” published by Simpkin and Marsha’, Pater- 
noster-row. Price one shillivg. A very handy and reliable 
little book. 

C. F. B.—Tbanks for the trouble you have taken; you are 
decidedly the originator. 

LOCOMOTIVE ON CoMM IN R34D3.—The drawings will shortly 
appear. 

Fret Saw.—A blunder of the printers, but only went 
through a few copies. 

Crank —A similar question was answered in the first 
volume. 

Tuvas Du sBAR.— We will endeaçour to insert, but cannot 
promise, as the engravings will be expensive. 

8. James.—The dust and mud machines at present work. 
ing in the City are admirably construc ed. Unless you 
consider your own a very great improvement upon them, 
We advise you not to trouble yourself ab ut a patent. 

Davin Ksiaut.—We are we l aware that some of our corre- 
spondents make some dreadful b.unders, but while d, ing 
So, they seek information {rom those who are wil ing and 
able to correct them It is to such as these thit we have 
opened our co.umus, and the course has proved valuable 
to many. 

A. E. — We believe that the work was never completed. 

3. T.— With your quaiifications about £13 a month. 

Science — Burnt sugar and pine apple flavouring. 

CaakLus DW IIA. — Tou can get particulars from Munn and 
Co, American Patont Agency, New York, U. 8. 

J. Bryant, Received. 

R. SiurPsox.—Expliin yourself more clearly. 

Michaxlers Juvenis — Write to Spon, Bucklersbury, and 
you wil be pretty certain to obtain it. 

PRosrecrivse.—Weale, publisher, High Holborn. 

R. Carrer —1. We cannot learn the address. 2. In the 
columns of the Engineer, 

W.T. Saurr.—8ee Vol. 1. 

T. H.— Will sea that some of his suggestions have already 
been carried out. 

A ae the Admiralty office, either London or Dub- 
in, 

ELECTRO PATA Macaing —See back numbers on glass 
drilling; several modes have been advised in the Notes 
and Queries. 

J. O. 8.—Thanks for your good wishes, The market prices 
will appear regularly; they were left ou’ of our just 
through error. Our article on Kirkaldy’s iroa testing is 
not from the Engineer. It was contributed by Mr, 
Kirkaldy, who also kindly furnished us with the blocks, 
It is a most able and interesting article. 

Co. (Durham).—The slide vaive, the oscillating engine, the 
screw propeller, all are open to improvement. Your 
leisure hours will be well spent upon these. 

J. H. Huxpy.—Not received. or would have been noticed. 
Perhaps delivered to thy office of some other mechanical 
paper. 

C. Luck.—Scarcely worth engraving. 

J Jongs.—You have given your opinion and paid the post- 
age; a penny ill spent. 

W. Josxs.—Three or four articles have appeared on sil- 
vering glass. Why not search through back numbers. 

P. N. H.— You had better consult a practical builder. The 
cost would be slight, but must entirely depend upon the 
situation. As to the moulds, you must explain yourself 
More clearly. 

Warrer EDI. — Thanks for your communication. Should 
anything fresh turn up. forward an account to us, with 
drawing, aod we shall be glad to publish it. Anything 
new will be acceptable. 

F. J. D. R.—Many thanks. 
ings? 

J. N.—Thanks ; we shall be glad to hear from you again. 

D. 8. L.—The distortion of steel during the hardening is 
chiefly due to the mode of dipping; the form of each 
article will suggest the best mode of avoiding this. Oil 
is preferable in many cases, 

L. K. W.—The method of amalgamating the corro led zinc 
Plates ofa galvanic battery, discovered by Mr. Gibsone, 
is effective and simple. The corroded plate, which, not 
being previously scoured, is immersed in a liquid which 
contaius two ounces of commercial hydrochloric acid, and 
one d achm of a sawrated solution of corrosive subli- 
mate, in which half au ounce of metallic mercury his 
been placed. The latter being rubbed over tho plate with 
& tooth brush will immediate y firmly adhere, the o.ide 
of zinc being removed by the mercurial salt, which 
dissolves it, 


Can you forward us the draw- 
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A. Wouxxra.—The French wire nails do not split wood in 
consequence of their being parallel throughout their 
Jength, and having conical and not tapering points; a 
rectangular nail of the same thickness throuzhout its 
Jeng: h, and with a wedge-shaped point, will drive without 
8p itting, aud hold firmly. A common pin will answer 
Well if its taper point is cut off, and a conical point is 
formed upon it. 

G. Joyce.—At 42 pounds pressure per square inch, the 
volume is represenied by 647, the temperature 279'28 
Fahr., the total heat 1196 3 fahr. 

W. CLICKsCALES (Edinburgh).—To find th? heigh: to 
which the water wi l rise at a given discharge. divide the 
discharge in cub‘e feet per minute by 192°6 times the 
length of the weirin fect, square the quotient, and ex- 
tract the cube root of the product. 


fe 
h=3 y } 
192 6.l 
Let the length = 5 feet, and discharge = 120-875 cubic 


feet. 
120 375 92 3 1 
h=3J/ 


—— = /— = j of a foot, 
192 6.1 f 64 

M. Inngs.—The super elevation of outer rail on curves in 
inches is found by multiplying the gauge in feet by the 
Square of the velocity in miles per hour, and dividing 
the product by the radius of the curve in chains, and by 
397:5. You can figure for yourself now. 

T. PxTRIB.— Tae side of any regular po'ygon mu't'plied by 
its perpendicular and by the number of its sides equal; 
twice the area. 

E. Pricr.—We cannot say for certain. But air. by its 
elastic quality ats; miles above the surface of the earth, 
is twice as rare as if at the surface; at 7 miles, 4 times: 
at 19} miles, 8 times; at 14 miles, 16 times. 

GGHOBRGR Butt.—No—you are wrong; ou: man is right. 
For instance, a pinion of six teeth acting on a wheel of 
57, will make it turn twice, while it turns 19 times 

6x19 
itself, because — = 


2; or, a pinion of 9 teeth 


i 
acting en wheel of 81 will make it turn 3 times while 


9x 27 
itself turns 27 times ( =3) ; or a pinion of 12 
; 81 
12 * 32 
teeth and a whee! of 96 gives ; = 4, 
9 

15 x 44 
— 

110 


J. IIAurEIN —Only through the Secretary. 

B. HAILES.— Tou might try Mr. Reed, the chief constructor 
of the navy -an estimible gentleman, 

ARCH. Jozsor.— The following. we think, will suit you 
from your sd etch, &c. : a = ares of circle; e = circumfer- 
ence; d = diameter; D = dia, circumscribed circle; 
s = side of square = in area of circle; 8 = oo of in- 
scribed square. Then, a = ‘7354 di. Hr c= 
31416d d — 3183lc. d = 11283790 /a. d = 70710688. 
d = 1:128379s. D=1 4142148. 3 — 5862 269d. S'2250791c. 
Send us the other sketch. 

8. P.—We are not surprised. In measuring lead the di- 
mensions should be carefully taken, the material being 
heavy and expensive, and small errors in the superficial 
dimensions are serious when reduced to weight, 

F. G@witt.—Ioa kyanising, a pound of corrosive sublimate 
to 10 gallons of water is used when a maximum strength 
is required, and 1 pound to 15 gallons of water when a 
minimum, according to the porosity of the timber. 
With the latter proportion, 14 pounds suflices for a load 
of timber of 5) cubic feet, 

NEIL 8.— Twelve inches from centre to centre. 

J. II. B.— It is a long aud tedious process, that we have 
not space to describe. Tobe perfect would require an 
apprenticeship, 

R. 05 I, -MRCHANIC received. 

P. S. — See Notes and Queries.“ 

R. H. M. — Write to Spen Bucklersbury. 

G. G —At 40, Cranbourne street, 
Price according to size. 

W. Lawrence —Keighley, Perfosteum, J. M. Moss, P. R. 
Ty ro, J. P. Q, Alfred, and many others in next num- 
ber. We are terribly crowd.d this week, and must ask 
grace from those whose communications are not inserted 
or remain unanswered. 

„ We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 
answer. A Subscriber“ is nosignuture—we have them 
by che thousand; the same with Well-Wisher,” &c, 


COMPETITIONS OPEN. 


. The Town Council of Bristol have advertised for plans 
and approximate estimates for the ad aptation of the present 
site for their proposed new Assize Court, and also for 
plans for tho Queen's-square site. Architects are rot 
otfered a farthing of recompense, 

Plaus are wanted for the erection of two 3 onage 
houses in Gateshead. The cost, exclusive of site, ut in- 
cluding architect's commission and all other expenses, is 
not to exceed EI 400. No premium is oflered. 

MIpLAND Ratuway TzüMixus anD Hota. — In the 
month of July last the directors of the Midland Railway 


Leicester. square. 


| Company invited a limited number of architects to sumit 
—desizns in competition for their proposed station buildings 


and hotel, at St. Pancras. After carefully considering the 
merits of the various designs forwarded, the directors have 
selected that of Mr. G. O. Scott for execution, and awarded 
the premiums to Mogars. G. Somers Clarke, E. M. Barry, 
and T. C. Sorby, The contemplated ovtlay is about 
£300, 000, 
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MEETINGS FOR THE WEEK. 


Civil Engineers, 8. Discussion upon Mr. Grant’s Paper, 
“Onthe Strength of Cement ;" Statistical, 8. Mr.T. A. 
Welton, On French Population Statistics," Pathologi- 
cal, 8; Anthropelowical, 8. 

WED ....Soc:ety of Arts, 8. Mr. Alexander Bain, on “ Automatic 

Telegraphy ;" Meteorological, 7; London Inst, 7. 

THURS ..Zvolugival, 4; Royal, 81: Antiquaries, 8b; Linnwan, 8; 

Chemical, 8: 1. Dr. Gladstone, “ Pyrophosphotriamic 

Aci i.” 2, Prof. Wanklyn, ‘“ Reactions of Sudium-ethyl.” 

Numismatic, 7; Roval Society Club, 6. 

Royal Inst., 8. Prof. Tyudall, on “ Radiation and Ab- 

sorption. with referen e to the Colonrof Bodies and their 

State of Aggregation” R. United Service Inst., 3. Lec- 

ture by Mr. Oliver Byrug, The New Selence of Dual 

Arithmetic applied to A and Military Calculations,” 

R. Botanic, 31. Royal Inst., 3. Prof Westmacott, on 

“The Way to Observe in Fine Arts.“ 


TUES... 


FRI. * 


SAT 22 66 „ 


PROPERTY RECORD. 


—0 — 


AT THE GUILDHALL COFFEE HOUSE. 


By MR. WnIrrI onA. 

Freehold residence, situate at Leytonstone, Essex—sold for 
4980. 

Freehold building land, situate on the IIigh-road froin 
Stratford to Wanstead and Harvey-road—x60 to £250 
per plot. 

Freaho'd building land, fronting White Hart-lane and 
New-strect, Barnes, Surrey —£29 to £42 per plot. 

Freehold building land, situate in Crescent and Grange- 
roads, Leyton, Essex —£25 to £120 per plot. 

By Messrs, DEDENHAM, TEWSON, AND FARMER, 

Freehold residence, known as Elm Lodge, with grounds of 
about one acre, situate at Surbiton-hill—sold for 
£3 800. 

Leasehold premises, being No. 7, Little Tower-street, let 
on lease at £120 per annum, term 49 years unexpired, at 
a low ground-rent— £2,830. 

Freehold Swiss villa, kuown as Alpine-cottage, Coborn 
New-road. near Victoria-park— £670. 

Frechold plot of building land, situate at Caterham, 


Surrey— £235. 
AT GARRAWAY’S. 
By MR. EwWIXS. 

Frechold building land, situate and adjoining 8, Artillery 

pas-age, Widexzate-street, Bishopsgate- street - 300. 
By Messrs. E AND II. LUMLEY. 

Leasehold two residences, being Nos. 8 and 9, Belgrave- 
terrace, Elizabeth-bridge, Pimlico, producing £100 per 
annum, term 71 years from 1829, at £40 168. 6d. per 
annum— £60). 

By Messrs. SCOBRLL AND JENKINSON, 

Leasehold two residences, being Nos. 8 and 9, Mildmay- 
row, New. ngton-green, producing £137 per annum, term 
14; years unexpired at .60 per annum— £550. 

Leasehold cottage, being No. 4, Smith's-cottages, Upper 
Orchard-street, Lyham-road, Brixton-hill, let at £18 4s, 
per ancum, term 26 years from 1835, at £2 per aunum — 
£100. 

By Messrs, Vewtow, CLARK, AND BULL. 

Absolute reversion, cn the death of a lady aged 56 ycars, 
to a frechol-! residence and 40 acres of land, situate at 
Engletield-zreen, Ezham, Surrey; sold for £8,259, sub- 
ject to a mortgage of £4.00, 

Frechold shipbuilding yard and premises, situate in 
Thame3-street, Greenwich, let on lease ut £179 per au 
num; sold for £2,575. 

By Me. EDwaRD HABRISON. 

Cipyheld messuage, outbuildings, premises, and 11a. lr. 
l4p. of arable land, situate at West Ham, Essex; sold 
for £1,625, 


TENDERS SENT IN FOR BUILDING 
WORKS. 


Alterations and additions to house und warehouss, at 
Kettering, Mr. Johnson, architect :—Buawell, £577 ; Wat 
kin £814; Briskett, £789; Henson, 4952; Wi son, £742, 

Rebuilding No. 42, East-stree!, Brighton, Mr. H. Jarvis, 
architect: —Bywater, £4,610; Rider, £4.580: Thompson, 
24.540; Fabian, £4390; Cheesman, £4,375; Heusbaw, 
21.304; Blaud, £4,118 ;. 

For erecting a dwelling-houso and stable inthe Lordship. 
road, Stoke Newington, Mr. F. G. Widdows, architect: 
— Ennor (accepted) £2,734, 

Erecting a tavern at South Hackney, Quantities supplied 
by Mr. F. G. Widdows :—Enuor (accepted) £2,503. 

Rebuilding 12, 13, and 14, Newington Causeway, Mr 
Henry Jarvis, architect :- Turner & Sons, £4,313; Mar-a 
land, £4,203; Piper & Wheeler, £4,180; Taraant, £4,024; 
Patrick, £3 960 ; Rider, £3,930 ; Henshaw, C3, 8590; Thomp- 
son, £3,780, 

Alteretions and repairs at No. 22, Parliamont-street, 
Weat.ninster, Messrs. Wimble & Taylor, architects i— 
Allen. £506; McLachlan, 4498; Colla & Sons, £484; 
„ £470; Marsland & Son, £465; Adamson & Sun, 
4453. 

Erection of farm buildings, Foston, near York. Mr. 
Jobn Gibscn, Malton, architect. Dring (accepted) £23), 

Evection of seven cottages at Low Hutton, near Malton. 
Mr. John Gibson, Malton, architect : Burry. 4674; Tins'ey, 
LOS; Skelton, £625 : Hul, £609 2. 11d, ; Wilson & Barou. 
£004; Kirby. 4551; Cooper & Fisher, £54) 15% 3 Dods- 
wort !, £020; Wade and Danby, 2409; Humphreys 
£437 124. 6d. 

Erection ofa farm-hous) and farm buildings at Lend lo 


Faim, near Kirby Misperton, for Mr. J. Mitehesov. Mr. 
John Gibson, Malton, architect, Quvitities supplied: — 
Wood (accepted) L965. 

Additions to Colverdon Brewery, Tunbridge Wells. Me 


Charles Sheppee, architect :—Jackson & Shaw, £4,690: 
Patmon & Fotheriugham, £15,585; Macoy, £8,548; Mans- 
field & Son, £4,400; Anscomb, 43,58. 


BUILDING AND ENGINEERING 
TRACTS OPEN FOR TENDER. 


NIXKING A Wert for the Trustees of the parish of St. Mary, 
Islington, Particulars of Mr. William Hicks, Parochial Urtica, 
Liverpool-road, N 


KRECTIOW or COASTGUARD Station at St. Andrew’s, 
aed Fife. Particulars at the Coastguard Oillce, Ad- 
nitraity. 


Maintenance Or Robs for the tra-tees f the Exeter turn- 


pike trust. VParticularsfof Mr. Buckingham, 12, South rnay, 
Exeter. 


ERECTION OF A Grovcr of 10 model c-ttage buildings near 
the railwzy etation at Ventnor, Isle of Wight. 


Co*sTeuction or RESERVOIRS.—Erection of boiler and 
dwelling house and contruction of tunnel for the Tunbriige 
Wells Comintefoners of Waterworks. Partic lacs from the 
Cl. rk of the Commis-foners, Townhal l, Tur bridge. 

ER@cTION OF ENGINE Snors, fitting sheds, &., for the 
Directors of the Mi lland Railway Coup my. Particulais of 
the S ret try ef the Midland Rall way ompany. Derby. 
© ERECTION OF NEw CHURCH, PARSONAGE AND SCHOOLS at 
pra en; near Bilston. Particulars of Martin baldwin, Esd., 

sten. 

En xor fm or Bacon Cunixa Works &., Mroncester. Per- 
ticu lers of Messrs. Cole and Son, Cirencester, or of Mr. 
Ar. Cilssold. Russell-street, Strand. 

KRsT RATION OF THE CLO!sters, Worcester Cathedral. 
Particulars of A. E. Perkins 9, ‘ollege-yard, Worcest: r. 

EwECTION OF A NEW IRDEPENDENT CHAPEL at Great Rerk- 
Temps o Particulars of Mr. Neale, 7. Purtlard-square, 

rin 1. 

ALTERATIONS OF WORKHOUSE Warps for the Guardlans of 


the Kingstou Union. Parucularscf R. F. Bartrop, Cierk to 
the Union. 


CON- 


eae — — — 


THE MECHANICS EMPLOYMENT LIST. 
' SITUATIONS VACANT. 


WATCH, Clock, and Jewellery JORBER.—An experienced 
hand. Also an improver.—Addrcess Field aud Son, 
Aylesbur y. 

DIE SINKERS.—Good hands, u- ed to Monogram Arms, 
lettering, and official seul cugraviug.—Appiy at 177, 
Upper Thames-strect, EC. 

COACHMAKER—A foreman for an old-established 
business. — Apply to J. W. Ash, coachbuilder, Pevzance. 

FRENCH POLISHER.—A sober, steady man, who un- 
derstands his busindss.—Apply to 279, Hih-street, 
Chatham, stating age, wages required, and where last 
employed. 

TRONMONGERS' ASSISTANT.—A man, in-doors ; must 

| be well acquainted with the general country trade.— 
Apply to S. Allen, ironmonger, &c , Hoddesdon. 

a mets and BELLHANGERS.—A good work- 
man for n constant job.—Apply at 1 rur)-eou! 
Strand, W. C. i red — 5 

STONEWARE POTTER. —Seseral throwers, accnat om ed 
to make ale wottles.— Apply to Mr. Miller, Port Dundas 
Pottery, Glasgow. 

BRICKMAKERS.—An experienced man, to make white 
bricks by machinery, at per 1,000. Address, Dorset. City 
Newsroom, 18, Philpot laue, London, L. C., post paid. 

BRICK MAK ERS.— First-rate hands, thoroughly expe- 
rienced lu the making of dark red bricks of the tirst 
quelity.—Apply to D., Post- office, Cobbam, Surrey. 

LAND AGENT3 AND SURVEYORS’ ASSISCANTS.— 
Wanted a general assistant to map and measure «cll — 
Address D., care of Mr. Sparks, law stationer, Exeter. 

V 5 experienced man. 
—Apply by letter, to K. Z,. Messrs. Delol Jo. 
8, Lothtury, E 0. SST cloltte and Co., 

Bere i ee wanted.—Addre3s, 

uli particulars, R. S., 151, Cheapside, E.C. 

UPHOLSTERER. - A steady, respectabla man.—Apply to 
T. C., 27, High-street, Hampstead, N.W. 

AN ARCHI1ECT and Suvey oc, in good prac.-tice in the 
City, has a vscancy for an articled pupil.—Address, Mr. 
Lake, 1, Adelaide-place, London-bridgy, E.C. 

GOOD IRON FITTER for ornamental ironwork. Address 
K. L., offlee of The Builder.“ ° sere 


CLERK of WORKS, experienced in Boad-making and 
Sewering.—Applications to Mr. Edward Cla.ey, town 
suveyor, 53, High, street, Burton-on-Trent. 

SICE MAE DRS ied, first-rate bands, liboral wages 
given and travelling expenses paid.—App) D. post- 
ofice, Cobham, Surrey, à : W 

IN an ARCHITECT'S Office, a sharp active youth, a neat 

draughteman.—App'y to B. W. post-office, Derby, 

A MAN accustomed to Furness’s moulding, th ick enssiog 
and Tenoning machiue,—Apply at 16, Great Dover-street, 
Borough. 


SEVERAL Good Sash Makers.—Apply at 68, Theobald’s- 
road, W. C. N ae 
BY a CITY ARCHITECT, a Competent Assistant.— 
Address to Arctitect, care of Mess ra. Everett, news 
Agents, Royal Exchange, E.C 
FOR a Small Stcel Worke, a Workicg Manager, must 
pret dae 5 melting and converting stoel in 
its branches.— ess, Stating sal D. > 
sti Dalen , g salary, to B.D., post 
FOR a Small Works, a Working Foreman, where marine 
and locomotive boilers are made, Must have good testi- 
monials,— Address, F. N., post-office, Dudley. 
COMPETENT PERSON to t 
and saw; also an en 
worth and Co., Shore 


stating 


ake the management of a 
ine Atter.—Apply to John Shuttle- 
m, Canal Ship Yards. 44 


ENGLISH MECHANIC AND 
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GLEANINGS FROM ScIENIIFIC WORKS. 


The ratio of the spaces occupied by a given quantity of 
air in its greatest state of rarefaction is to the same under 
the highest degree of condensation as 500 060 to 1 

Professor Schmid, of the University of Jena has calcu. 
lated the weiht of the atmosphere. omitting its watery 
Vapour aod carburettcd hydiogen, at 612, 489, 801, 187,1 53 
tors. 

The mean specific gravity of the water of the South 
Pacilic contained between the parallels of 10 deg. and 40 
deg is 10.648 and between 40 aud 6) deg. is 1. 0-6 13. 

The relative couducting powers of forged iron steel, and 
cast iron are 466 397. and 359, taking silver, which is che 
best conduc or, at 1.000. f 

Physical theory shows that the removal of the atmos- 
pheric pressure would raise the me.ting point of ice by 
8 4 Uth of a de ree centigrade, 

For every pound of water vapourised by the sun's heat 
at the equator, a quaatity of heat has been expeuded 
sufficient to raise ölb. of cast iron to its melting point, 

The must ancient clock with wheels aud balances men. 
tioned in history, was constructed in Eng aud b, Richard 
Wallingford, Abbot of St. Albau’s, who lived in 1226. 

In the re‘gn of Edward I 1. 600lb. weight of silver was 
obtajned, in the course of three years, from a mine in De- 
vo: ire which had been discovered in the beginning of 
this reivn, 

The first balloon ascent, in Scotland, was made by M. 
Vincent Lunardi, in November and December, 1785. He 
twice ascended from Heriot's Hospital-ga.dens in Edin- 
burgh. 

In no place on the earths surface, nor at any season, will 
athermometer raised two or three yards above the soil, 
and sheltered from all reverberation, attain to 114.8 deg. 
Fah 


During the last year milk was brought to London from 
the country at the ra'e of eight gallons for each inhabitant 
per annum, rather less than one-fifth part of a pint a day 
each person. 

The cost of the silver plates of the batteries constructed 
forthe old Atlantic telegraph reached £2.52), A set of 
graphite plates, equal in number and size, were substituted 
for £216, at the sugge-tion of Mr. Walker. 

The body of an averaged-siz:d man presents a surface of 
about 2.160 square iuches, or 15 square feet and Couse- 
quently sustains at the sea level a total press urę ofog, 4Uulb., 
or nearly fourteen tous and a half. , 

The total quantity of the atmosphere has been estimated 
ata little less than the millionth pait of the whole mass of 
the carth, supposing the mean density of the latter to be 
five and a half times greater than that of water. , 

In casting a large flywheel at Fort Pitt Works, Pitts- 
burgh, the molten iron was couducted from the furnace 
across cne of the streets of the city, a distance of lögft., to 
the mould The diameter of the wheel is 25ft., aud its 
weight 42 tons frie, 2 

Atmosph-ric air, on being condensed thirty times. has 
its capacity for heat reduced to one-half, and if suddeoly 
compressed to twenty times its ordinary density, will dis- 
engage heat enough to slow an elevation of temperature 
equal to 900 dex. Fah. . 

A pe. son at the equator is carried round witha Velocity 
of 1.0 0 miles per hour. 

In 1604 ne. riy 3. 0000·f. of Welsh Lullion were minted at 
one time in the Tower. 

The roaring of the volcano of Coseguina was heard at 
San Salvador. n distance of 1 000 miles. 

The first engine er.cted in London by Watt was for a 
Mr. Goodwynne, who used it for brewing pu: pos. a, 

A Cannon ball, moving at the rate of 5 0 mi es an hour, 
would take 91 000 years to travel from saturn tothe sun. 

M. Savart discovered that the human ear can appreciate 
a sound of only the 24. (00th part of a second dur tion, 

The anc'ent silver penny was ma ked in the form ofa 
cross. and thus was easily broken into a halfpenny and 
fa thing. 

The cow eats 276 plants and rejrcts 218; the goat, 449 
and 126; the sheep 387 and 341 ; the horse, 262 and 212; 
the hog, 72 and .71 

Log wood an] indigo began to bo employed as dyis in 
Eu ope about the m ddl» of the sixteenth century, tut 
not without con ide able opposition from the cuitivators 
of the uxtive wood; the former was prohibited in Eug- 
land by Queen Elizabeth, under heivy penalties, and all 
found in the country were ordered to be des r. yed. Their 
use was not permitted till the reign of Charles II. 

A substance which may be termed prot :xide of ammonia 
has been discovered by Dr. Losson, of Berlin. It is pre- 
pared by submitti:g nitrate of ethyle to the action of me- 
tallic zine in the presence of an acid. This sulistince 
forms a series of mar nificent salts, remarkab.e for the faci- 
lity with which they crystallise. 

According to the experiments of Dr. Wehrle, of Vienna, 
the oxyg n consumed by a candle per minute amounts to 
16-6 cuvic inches and the ca: bonic acid formed is 4 2 cubic 
inches. When they antity of oxygen is reduced from 21 
percent. to 18 or 16 wn ord-nary miner's lump is ext. n- 
guished; au Argaud lamp will buru until the proportion is 
reduced to 14 per cent. 

Vessels made of zine should never be used for holding 
milk as when milk is allowed to repose in contact with 
this metal a lactate of zinc is fo med, as well as a compound 
Ofcasein and oxide of zinc, both of which are (x reinely 
injurious if taren into the system. A solution of sugar, 
which stood a few hours in a zine ves el, was found to con- 
tain acon iderat le quantity of salts of that metal. 

The earliest railway of which there is any account was 
one constructed ne.r Newca-tle on-Tyne. In Roger North’s 
life of Lord Keeper North, he say~ that at this pluc:, in 
676, the coals were conveyed f.om the mines to the banks 
of the river “by laying rails of timber exactly straight and 
parallel, and bulky carts were made with four rolle:s 
fitting these rails, whereby the carriage was made so easy 
that one horse could draw four or five chaldrons of coal,” 


MIRROR OF SCI ENG K. 


[January 19. 1866. 
THE LONDON ASSOCIATION OF 
FUREMEN ENGINEERS, 


4 following is the substance of the Aunual 
Address of Mr. Joseph Newton, President of 
the above Society, at a meeting held on the 6th 
inst, at its Rooms in Doctors’ Commons, City of 
London :— 

GENTLEMEN, —Ift was my intention to have offered 
some comments upon the position of our insticution 
during the past year, and to have spoken of its pro- 
gresa and its difliculties. On the eve, however, of 
the anniversary festival, when our excellent Secre- 
tary will deliver his usual elaborate and comprehen- 
sive budget of information, charged with statistics 
and replete with details, I think I may spare 
myself the trouble. I shall content myself on this 
point by saying that the society, I believe, has made 
considerable headway, in spite of some adverse 
tides and contrary winds, and that it is now 
sailing on over a smooth sea, and with favourable 
gales, towards the harbour of permanent prosperity. 
I believe that we do not stand woree in the estimation 
of the general body of engineering employers than 
we did twelve m: nthe ago, and am sure that. among 
our own class, the association is esteemed more 
than it ever was before. It only remains for mewu- 
bera generally to interest themselves more than 
they have hitherto done ia the progress of the 
society, and it must take a yet higher and yet more 
firm standing among the scientific and benevolent 
institutions of the country. We must have more 
paper reading and more discussions, more energy 
and less apathy, and then success is sure to follow. 
»So mote it be, as the Masons say. In the course 
of conversations which have taken place in our 
committee room at iutervals, and in which conver- 
sations it has been my own privilege to share, it 
has been suggested that it would be a graceful aud 
proper tribute to the memory of deceased members, 
if at the clo-e of each year, sketches, however brief 
and imperfect they may be, would be given of 
their lives and characters. Unfortunately, it is 
impossible to stay the hand of death; but it is 
acarcely a fitting thing that it should fall upon any 
of our fellow-membera—those who have attended 
our meetings, shared in our deliberations, and par- 
taken of our cares and anxieties, our joys aud sor- 
rows - without some note, or, at least the pa-sing 
tribute of a sigh.” During the year which has 
just closed, three ordinary members of this institu- 
tion have gone to their rest, Mr Halley, Mr. Hill, 
and Mr. Stanley. Of the first-named gentleman it 
has not been possible to gain many particulars, 
although some attempts have been made to obtain 
them. He was known amopgst us as an un- 
obtrusive and intelligent man, pursuing the even 
tenor of his way, inolfensively and honourably. 
For many years he was in the employment of the 
Imperial Gas Company, and I have it from his 
chief there, himself a man who has risen from the 
bench and the vice to the office and the pen, Mr. 
David Methven,—that our departed friend had 
many excellent qualities, and a fair share of practi- 
cal skill. He was esteemed by his employers, and 
lamented by those who served under him. We also 
place a cypress wreath of regret on his grave. Of 
Mr. Hill, whose untimely death we all so much de- 
plore a greater amount of information has b en 
obtained. Mr Hill was born in Bristol, in 1823, 
and passed the last twenty years of his life in 
London. Fortwo years he was in the service of 
the Messrs. Reunie; and one year he passed at 
Messrs. Burton's, in Molland-strect, Blackfriars, 
another year was spent at Messrs. Pontifex's. With 
Messrs. Shean aud Sons Mr. Hill was engaged for 
two yesrs. At the Atlas Company's works he served 
es manager for five years. At Messrs. M’G lashan's he 
acted as foreman forthe space of five years. With 
Messrs. Merryweather and Sons Mr. Hill passed the 
last two years of his very active life, and by all those 
gentlemen he was deservedly respected. ‘The 
melancholy circumstances attending the death of cur 
poor friend are fresu in the recollection of all, and 
need not be recapitulated. It is gratifying to know 
that, thanks to the energetic and judicious ¢ xertions 
of Mr. Usher, Mr Walker, and other members of 
this institution, and the generosity of those to whom 
an appeal has been made, some assistance bas been 
rendered to Mrs. Hill and her young and numerous 
family. Would that those whom Providence has 
blessed with abundance would yet further spare of 
it forsolace of the widow and the fatherless. Mr. 
Hill wes an active member of the Managing Com- 
mittee of this »ssociation up to the hour of his death, 
aud always advanced bis opinions on matters of 
business with clearness, modesty, and conscientious- 
ness. The society has reason torcgret his demise on 
this account, as well as for Mr. Hill's personal attri- 
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butes, which were homely, genial, and kind. 
Requiescat in pace. John Stanley was boru at 
sodon, a village near Buntingteld. Hertfordshire, 
on the 25th of September, 1804. His father held 
some copyhuld lauds which had descended from 
Sir Thomas Stanley, of Cumberlow Hall, in the 
neizhbourbood. Sir Thomas was a knight aud a 
hilosopher of some repute ia the time of Charles 
I. He wrote a work entitled the Lives of the 
Twelve Philozophers,” and was the father of the 
t Thomas Stanley. The patrimony (after many 
visions and sub-divisions) which fell to the lot of 
the father of our late respected member was very 
minute, and in order to support his family he tilled 
with his own hands his own lands. These circum 
stances, so straitened and so limited, left but little 
margin for educational purposes, and the eldest son, 
John, the subject of this sketch, was under the 
necessity of leavirg school at nine years of age, and 
making himself generally useful in the fields, or 
tending the small ilock for which his father enjoyed 
“common right.” This latter occupatinn. if so it 
might be called, gave young Stanley facilities for 
developing mechanical aud other ideas which lad 
already taken possession of his mind. He was at 
thia time fond of making mod-le ia wood, and 
among other worka he construct-d one of a 
Deighbouting she-p-fama. This was elf-cted with 
great accuracy, cuusidering his limited resources, 
and it excited cousidecable seusatiou among the 
neighbours whosaw it they declaring that our friend 
ougat to be sent to Lunuen to be a mechanic. Lou- 
don, however, at this time was out of the question; 
there were mo parliamentary trains, aud no friends to 
receive young Stanl-y if he came to town His father 
ve him some tools and all his time to himself, and 
e made a lathe, a four-wheeled clinise, a light cart, 
&, cke. In his fifteenth year Joho Stanley was 
; 7 beat to Mr. Colson, a carpenter. near London, 
« Culson’s sympathies lay more near to the pub- 
lic-house than tis own workshop, and his apprentice 
might have found himself in awkward plight had he 
net had some resources of his own to fall back upon. 
He studied Nicholson's work on Carpentry, &c.; and 
made himself acquainted with that author's re- 
markable lines for hand-rail work and curved con- 
structions, which are exhaustive, aud caunot be 
superseded. Stauley protited so much by the in- 
st-uctions of Nicholson and his own perseverance 
that at the age of twenty he became acknowleds -dly 
a moet efficient spiral hand-rail mau. This kind of 
occupation he followed for about two years, aud 
for which he received very high wages. We find 
him next commencing business as a builder on his 
own account, and henceforth au for many years his 
life was a struggle. He waged the unequal contest 
of talent reraus capital, and he was too honest to 
avail himself of deception of any kind. Less sciu- 
pulous men —and there are such tradesmen at p e- 
s nt—did not hesitate to take advantage of his 
truthfulness. Stanley obtained a large business, 
but the profits arising fr.m it were by no m-ans 
proportionate. At thirty-two he married, and in 
this situation the same remark may be applied—he 
was soon surrounded by a family, but the means of 
supporting them were not so palpable. S tauley 
tarned hia attention to other subjects - thus he 
became, besides being a good carpenter, join-r, and 
cabinet maker. a swith, plumber, zinc worker,— 
millwrixht, enginver, &c., &c. Now he had, literally, 
too many irons in the fire; in tryiug to accomplish 
too much he failed in almost every undertaking. His 
customers deserted him, and a loss of £400 by the 
failure of a firm for whom he had been erccting a 
sugar refinery completed his ruin. Stauley was far 
to conacientious a man to allow others to suffer from 
his misfortunes, and instead of passing through the 
Bankruptcy Court, he asked for time, worked hard, 
denied himself comforts,—at last paid all his 
creditors to the full, In 1845, Mr. James took out 
a patent for weighing machines. Stanley constructed 
models for him with great success, and henceforth 
became, exclusively, a machinist. About the year 
1800 our deceased friend patented some improve- 
ments in weighing machinery; one of these being 
to surround all the fulcrums by vilin cups This, 
with other imp ovements made Stanley s balances 
20 perfect, that when loaded with a ton weight one 
oance would turn them freely. The Excise depart- 
m-nt has adopted the Stanley balance. Other 
patents and many schemes owe their existence to 
our lamented brother member; and for the ten years 
immediately pr ceding his death Mr. Stanley was 
manager to Mr. David Hart, of Whitechapel-road, 
who has himself spoken to the writer in the highest 
terms of his lute servant. As to the moral character 
of Mr. Stanley, it may be said that it was examplary. 
The workpeople of Messrs. Hart's shewed their 
esteem by presenting Mr. Stanley, about twelve 
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months before his death, 


friends aud acquaintances 
and three daughters, lament his loss. 


require the active benevoleuce 
respect to the family before mentioned. 


minutes more. 


from their posts, I am anxious before leaving 


this chair, and giving place to my successor, to 
address to vou a few parting remarks ; and in order 
the better to convey to you my exact sentiments I 
‘Chose remarks 
shall be brief and I trust vou will bear with me 
It was in February, of the 
year 1859, when my fellow members first did 
ine the honour of appointing me chairman of this 
From that moment to this, with a slight 
intermission (the result of my own act), I have 
continued to hold that position, and I may say 
have honestly endeavoured to perform the duzies 
It has been my good fortuna to 
Witness duriug that period a material increase in 
the numbers of associated foremvun, aud of their 


have committed them to paper. 


while I read them. 


society. 


pertaining to it. 


friends, to have had the zealous cu-operativa and 
active assistance of many of them, and, as 1 believe, 


the good-will of all has been generously awarded 


me on almost all occasions. For these advantages 


I beg now most cordially to thank you; and at the 


samea time I desire to say that my own support, 


such as it may be, shall be given to my successor, be 
he whom he may, io upholding tho interests of this 
institution. It is impossible for me to retire without 
further observing that I think the time has really- 
come when a change should be made, at least in 


regard to the holder of the principal office, and I 
beg of you to permit me, without any hesitation on 
your parts, to retire into the ranks from which your 
suffrages raised me. I have served my apprentice- 
ship in the old fashioned style, for seven years, and 
am legitimately old and naturally“ out of my time.” 
I pray you therefore to give up to me my iudentures, 
the conditions, of which are accomplished, and, not 
wishing to leave my old employers altogether, allow 
me to serve them iu a more humble capacity. It 
has appeared to me always that the proper course 
for the society was to electa now chairman every 
year, and I have invariably invited such a mode of 
procedure, and left the way open for its accomplish- 
meut. lt las been said repeatedly that a precedent 
existed for my constant re-election in the fact 
that our ever to be Inmented friend Mr. Sheaves 
occupied the same office for a number of years. 
There is no real parallel in the case, however, for to 
Mr. Sheaves belonged the honour of conceiving it, 
of assisting at its birth, and tending with zealous 
care the infant association du:ing its early and 
helpless childhood. Mr. Sheaves was in short one 
of the parents of this society, and the society would 
have been guilty of a breach of one of the com- 
mandmente had it not kept him at its hoad so long 
as that gentleman did not object to remain there. 

I can claim no euch relatiouship, and compara- 
tvely with some members L would mention I am 
but the stranger within your gates. In the list 
which occurs on one of the first pages of the copies 
of our rules aud laws, I observe the letter F“ 
attached to several of the names, and a reference 
below inte:precs its meaning. F. implies that the 
owner of the name to which it is appended is a 
founder of the London Association of Foremen 
Engineers, It has often appcared to me that from 
one of that small band of pioneers, should your 
chairman be annually selected - so long as an F” 
remained, whe had not held the office. Thus would 
honour be done, mutually, and thus would a stain 
be removed from the annals of the society—the 
stain I mean of filial ingratitude. 

You will pardon ‘ny offering this suggestion, but 
the idea has often burdened my mind, and 1 feel 
happy in being relieved of its weight. There is no 
reason why my obstructive coach should longer 
stop the way, especially since the road is cleared, 
and I myself am anxious to move on.” Sucha 
change as I propose would be attended with many 
beneticial consequences. Young and aspiring 
members would sce that the heights of presidential 
office were not inaccessible, and they would have a 
motive fur working with redoubled vigour in beha f 
of the society, for the purpose of obtaining tho 
suffrages of their fellows, and arriving at the hon- 
ourablo post. Othrrs would imitate their laudable 
exertions, and recruits would come in with a hope 


with a massive silver 
iukstand. He expired somewhat suddebly on the 
ard of August, 1865, and was buried at Highate 
Cemetery some days after, in the presence of 400 
A widow, four sons, 
These latter 
are furtunately all in a position which does not 
8) essential in 
I now come 
toa point or two, gentlemen, which is more personal 
to myself, aud I ask your indulgence for a few 
The period arrived when, according 
to the rules of our association, those vollticais who 
have performed duty during the past year, retiro 


2 


of some day of obtaining promotion. Thus tlie 
arrangement would act and re-act, and the greater 
prosperity and more extended usefulness of the iu- 
stitution must be the certain result, 

Eucunh has however been said on these points, 
and perhaps too much. ‘They are urged neverthe- 
less with but one motive, and that the future 
welfare of the society, and you will accept the 
assurance that no other couid have induced me to 
press them on your notice. 

I have foreborne to touch upon the question of tho 
Superannuation Fund, the solution of which cost 
many of us no amal! share of trouble, and no in- 
considerable amount of time and anxiety during 
the past year. I mention it now only for the sake 
of advising that no acrimonious discussions should 
be allowed to crup up in regard to it on any future 
occasion. For myeelf, I have to say that all sym- 
toms of ill-feeling towards anyone who took part 
—tither within these walls or without them -in 
the consideration of the Fund arrangements, have 
disappeared from. my mind, and as the year 1865 
has passed away into the illimitable and irrecover- 
able past, so have ay gone away from me for 
ever If at any time I may have been betrayed 
into the use of words which the circumstances of 
the case did not warrant, or into the comission of an 
act that was offensive, I apologise for having been 
weak enough to yield to the unhappy impulse. It 
is my desire when 1 leave this chair to be at peace 
with wll my brother meinbers, hono-ary and ordi- 
nary, andall I ask them to grant me is a certificate 
to the effect that if I have committed avy errors 
during my long term of official life, they were 
errors of the mind and not of the heart, errors 
committed not willingly, but unwittingly, and 
Without impropor motive. I shall not detain 
you longer, gentlemen, with matters so en- 
entirely personal to myself, but expressing my warm- 
est thanks to such members as bave personally 
aided me in seasons of difficulty, and to the remain- 
der for the generosity and the forbearance I have 
almost invariably exp-rienced at their haads, I say, 
so far as my occupation of this chair is concerned, 
farewell. aud may you and your families enjoy a 
happy New Year. Mr. Newton then retired from 
the meeting, but his absence was of short dur tion, 
fo: he was unanimously re-e ected, snd on again 
resuming his old post, was loudly applauded by the 
Very large assemblaze present. 

It was announced that the Anniversary Dinner 
of the Association would take place at the Free- 
masons’ Tavern, oa the 17th of February next, and 
that John R Ravenhill, Esd, C. E, would preside 
on the occasion. 


ELEC TRO-METALLURGY. 
Chapter II. 

No doubt those who have performed the ex- 
periment proposed in our last found it very 
awkward to keep the plates apart. We gave no in- 
structions on the matter, that the student might 
devise his own plan, by way of exercising his in- 
genuity and patience. for those who do not possess 
these qualities will not make good platers. 
We chose to recommend the experiment in the 
manner we did that it might be tried at little 
expense; then if the operater likes the amusement 
and will follow our instructions, better working 
apparatus will be pointed out. 

Iu oue last we said, On removing the elec- 
trodes, you will find one black, the other covered 
with a bright deposit of copper. Examine the 
bright one, bend the plate and mark if the deposit 
chips off in several pieces, or if it adheres so firm 
that a knife will not force it apart. If it chips, 
note that the impression upon its under-side is an 
exact counterpart of the original plate, to the most 
minute scratch. From this learn that, had the 
plate been engraved, you would have had a copy 
of it in relief, but, owing to some parts adhering, 
it would bə broken and spoiled.” 

Fit up the battery and precipitating trough as 
before, but polish the negative electrode (‘bat 
joined to the ziuc, or positive plate) on one side 
with black lead, and tha other with wax; this 
time make the solution stronger, say 3 oz. of the 
sulphate of copper ia the battery and trough. 
Allow this to stand about twelve hours, or forty- 
eight would be better, as the deposit would be 
thicker. 

Remove the plate and insert a penknife between 
the plate and the deposit, and it will part 
readily. The deposit will be on the side of the 
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black lead only, none on the wax, and it will be 
an exact counterpart of the original. A similar 
experiment may be performed by substituting a 
sheet of gutta-percha treated with black lead for 


the negative electrode; allow it to remain about 


the same time in action. The wire in this case 
may be warmed and forced through a corner or at 
the side of the sheet befure applying the black lead. 
Both these experiments should be performed 
repeatedly, for it is not so easy to get an even 
deposit as it would appear, nor can you readily 
insert or attach the wire without damaging the 
surface. 

I know beginners are very anxious to copy 
something elaborate—large medallions, flowers, 
fruits, fish, &c., &c. Instructions for this will be 
given in due course; better proceed steadily, 
small things first. 

I do not recommend more than the above 
experiments with the apparatus mentioned at 
present; if the student feels an interest in the 
art he had better provide the most suitable 
apparatus, In principle they are precisely the 
same as mentioned, but modified in form for ease 
in working. 

A very suitable battery trough may be con- 
structed thus, a wooden box, Sin. deep, 10in. 
long, 44in. wide, internal measurement lin. thick, 
divided into two compartments by a partition lin. 
to make two cells, each Sin. by 44in. by 4}in., set 
on a base lġin. wider and longer than the box to 
prevent it falling over. At the ends and on the 
centre partition fix terminals or binding screws. 
(A very suitable description can be obtained for 4. 
per dozen.) Next line the box with pitch, into 
which a little tallow has been mixed.—This is 
best accomplished by melting the pitch and tallow 
in an iron ladle, and pouring it into one cell 
while hot ; then slanting the box in such positions 
that all parts may be covered, before it is too 
cold; pour back into the ladle any surplus, and 
re-melt for the other cell. A little tallow only is 
required, its use is to prevent the pitch from 
cracking ; if too much be used, it will not set 
hard enough. 


Cuapter III. 


Thus far I have intended these chapters for the 
young student in art, and it would be inconsistent 
if I did not remember that at this season of the 
year the young are prone to make merry—yes, and 
the aged too. I hope all interested in this 
miscellany will spend not only a merry but a happy 
Christmas and New Year. To all interested in 
scientific pursuits I wish the same. In honour to 
the season I shall digress from the last chapter, 
and leave it in abeyance until, the holiday over, 
we can renew our studies with refreshed mind. 
Something to read but not to study will be my 
subject this time. 

Who discovered electrotyping? Well, up to 
the past week I thought I could have answered 
Spencer, but within the week a Mr. Wright 
claims it for his brother, Mr. John Wright, sur- 
geon, of Birmingham, as the correspondence may 
be found in the Times. I will quote the last letter 
only, as a clue to the others, and proceed with the 
history of the invention as generally admitted up 
to now: 

TRE INVENTION OF ELECTRO-PLATINO. 
To the Editor of the Times. 


“t Sir, —Seeing in your paper of Saturday last 
a letter from a Mr. Spencer claiming to be the 
inventor of electro-plating, I ehall feel obliged if 
you will favour me with space to inform him and 
the public that I claim for my brother, the late 
Mr. Johu Wright, surgeon, of Birmingham, the 
honour of being the inventor of that process. 

„Mr. Wright made an arrangement with the 
Messrs. Elkington for the patent to be taken out 
by Mr. Henry Elkington, which he did in Dec., 
1837, agreeing to pay Mr. Wright 18. per ounce 
for every ounce of silver or gold deposited by his 
process. This my brother received till his death, 
n 1844. 

„After this his widow made another agreement 
with Mr. Elkington to pay her a handssme 
annuity for her life. She ia still living, and is 
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discovery. 
“ I never heard of Mr. Spencer or any one clse 


disputing the patent with Mr. Elkington, or yet | 


claiming any royalty.— I am, sir, yours very 
respectfully, % W. WRIGHT. 

“ 32, Bucklersbury, London, Dec. 12.” 

Professor Volta invented the Voltaic pile, in 
1800, and all modifications of that pile or battery 
have been called Voltaic after his name up to this 
time. 

This totally new instrument becoming known to 
studious men in England and abroad, peculiarities 
in it were discovered, that never entered the mind 
of the inventor; thus Mr. Cruikshanks, of Wool- 
wich, obtained metallic silver, lead, and copper at 
the negative electrode, with a pile after the prin- 
ciple of Volta.“ 

In 1805, Brugnatelli, in a letter to Van Mins, 
mentions, among other scientific facts, that “ he 
had gilt in a complete manner two large silver 
medals, by bringing them by means of a steel prize 
into communication with the negative pole of a 
Voltaic pile, and keeping them one after the other 
immersed in ammoniuret of gold, newly made and 
well saturated.” +} 

“ Philosophical Transactions ” abounds in cases 
that, more or less, lead to the art of Electrotyping, 
plating, and gilding, but all considered the credit 
is universally given to Mr. Thomas Spencer, of 
first suggesting its application to the art manufac- 
ture. 

Mr. Thomas Spencer, of Liverpool, states that 
in 1837, while experimenting with a modification 
of a Daniell's battery, he used a penny piece, 
instead of a plain piece of copper, as a pole. 
Copper was deposited from the solution upon it, 
and on removing the wire which attached the 
penny to the zinc plate, he also pulled off a portion 
of the deposited copper, which he found to be an 
exact counterpart or mould of a part of the head 
and letters of the coin, as, smooth and sharp as 
the original. But this did not suggest to him 
any useful application until, some time after, he 
dropped accidentally a little varnish upon a slip of 
copper, which he was about to use in the same 
way as he had used the penny piece. On finding 
that no deposit of copper took place on the parts 
where the varnish dropped, he then conceived the 
idea of applying this principle to the arts by coat- 
ing a piece of copper with varnish or wax, and 
cutting a design through the wax or varnish, 
leaving the copper bare, and then depositing upon 
these paste, so that upon removing the varnish, 
the design would be left in relief.“ : Although I 
have only quoted the dates 1800, 1805, and 1837, 
I could readily trace the discovery in its progress, 
year by year, if space could be afforded me; but 
I am compelled to be brief. 

1. In 1805, Grothus’s wrote expressly on the 
decomposition of liquids by Voltaic electricity. He 
considers the pile as an electro-magnet, i.e., as 
attractive and repelling powers. The poles, from 
whence resinous electricity issues, attracts hydrogen 
and repels oxygen, whilst that from which vitreous 
electricity proceeds attracts oxygen, and repels 
hydrogen, &c., &c. 

2. Sir Humphrey Davy’s celebrated Bakerian 
lecture, on some chemical agencies of electricity, 
was read in November, 1806 ; and is almost entirely 
occupied in the consideration of electro-chemical 
decompositions. In Philosophical Transactions 
for 1807, pp. 28 and 29, Sir Humphrey confirms 
his previous views, slightly altered in terms. 

Momus. 


1 5 Sce Wilkinson's Elements of Galvanism, vol. ii., 
1 


t Naper's “t Electro Metallurgy,” page iii., 1360. Griffin 
and Co., London and Glasgow. 

t Napier’s Electro Metallurgy,” 4th Edition. 
London and Glasgow. 186). 


PHOTOGRAPHY. 
—0— 
(Continued from Page 199.) 
APPARATUS, 
Do not go to any great expense at first, for, if 
you find you Jack confidence in yourself, or that the 


pursuit does not agree with your health, you will, at 
least, have the satisfaction of knowing that some 


Griffin: 


[January 19, 1866. 


receiving the benefit of her husband's valuable | money has been saved. You cannot well do without 


the following, but, after a few monthe’ fair trial, you 
will have gained sufficient as to what materials will 
b of eu ly the most use. To start, then, a maho- 
garv sl in body } plate camera, i.e., to take pic- 
tu es 31 by 44 inches wit: rackwork comb nation 
lenso to take either portraits or views, two ark 
slide: w. Il save a deal of runniog about. When you 
attempt a dry plate, see that the carriers are fitted with 
silver wire ; wooden corners will frequently cause 
some mishap. A very good second-ha d camera, 
with ash tripod stand and one d r<: slide, may 
be procured for £3 or less. lf a black coating 
should be required in' any part of thecamera, lamp- 
black and thin glue will answer very well. Stop- 
pered bottles are always more cleanly. I prefer to 
choose and purchase from the glass 

2 house at once at their cost price. The 
~ number and size must be judged of 

/ by the processes in hand, also a 1 

0 ounce graduated measure, and two or 
three funnels holding six or eight ou ces. 

A lalf-pint glass of this shape will be handy. With 
a file and the ounce measure graduate the 


bottles; this will save the trouble when you 
'wa t to replenish. 


An argentometer for deno- 
ting the number of grains to the fluid ounce of silver 
solutions is a sine qua non, the cost is about 3s. 6d. 
A small aquarium, or something to contain waste 
silver washings, &c., and a few strips of glass will 
almost «omplete this portion of your stock. Inthe 
earthenware line, a bath dipper for 4} plate size, four 
glazed dishes with a corner lip see that the bottoms 
are flat. When you arrive at printing, add to 
your stock three or four frames, cost about 18. 3d. 
eacb, and two dozen Amer can pegs. Use quarter 
plate glass only—flated crown, if good, will answer 
— polished plate is too expensive for common use. 
Better to pay a trifle, more and have the glass 
selected free from bubbles, scratches, &c. If you 
can afford it, a glazier’s diamond is always useful— 
cost 15e., and upwards. Other items you will require 
to start with are a box of weights and scales, with 
glass pans, a flat soft hair brush 14 inches wide, 
yard and half of black cloth, a couple of soft lea- 
thers, two dusters and a file. If you possess a few 
carpenter's tools and a little tact, you can make a 
few requisites for yourself, 


Your bath stand to take apart in three pieces, 
which will be convenient when you go for a day's 
outing, an old cigar box, if sound, will provide the 
wood. 


x, pieces of thin brass with small screws, a 
fits into ò, with acatch or easy mortice. 


ard. A leng box for completed plates of 1 inch 
del, about 54 wide, by 3} deep inside, provided with 
alid. Then grove with a saw a strip of smooth 
deal 3 in hes wide, or more, the length of the box; 
divide from a to b, and fix inside to correspond. 


PLoppxn. 
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ON PURE WAT RR.“ 
By Epwis Lankester, M. D., F. R. S. 
Continued from page 192. 

Such waters have been the foundation of the 
yeputation and fortunes of such places as Harrow- 
gate, Cheltenham, Leamington, in this country, 
and Emm Kissengen, Wiesbaden, Carlsbad, and 
others on the Continent. Many of the constitu- 
ents which are in excess in these waters are the 
same as those contained naturally in the sea. 
Some of them, however, contain ingredients not 
found in the sea water in its normal condition at 
all, as the salts of iron and sulphuretted hy- 


en. 

Besides the substances enumerated, which are 
inorganic, sea and mineral waters contain naturally 
a certain quantity of organic matters, arising from 
the decomposition of the animals and plants which 
Jive in them. 

The sources of water for the ordinary drinking 
purposes of man, are rain, sprin or rivers. 
Water obtained from these aa welds in solu- 
tion certain substances, but notin so large quanti- 
ties as the sea or mineral waters. Of the water or- 
dinarily drunk, rain water is the purest. On 
account of its dissolving soap with facility, it is 
called soft water. When waters contain lime, 
they form an insoluble substance with soap, and 
gre on that account called hard. As we use the 
word, a soft water is not necessarily a walter con- 
taining a small amount of saline matters, but one 
that contains little or no lime. Rain water, as it 
falls from the clouds, contains no saline matters, 
unless we apply this term to the almost infinitesi- 
mal quantity of carbonic acid and ammonis which 
it is known to contain, When collected in the 
country in the open air, it it almost absolutely 


pure; but as it is usually collected for human 
use, it is liable to various impurities. Thus, in 


London and in large towns, it is collected from 
che tops of houses, and by the time it enters the 
cistern or water-butt, it contains a variety of im- 
purities. It acquires carbonaceous matter from 
the smoke iu the air, and small quantities of car- 
buretted and sulpburetted hydrogen, so that its 
flavour is very disagreeable from that cause. 
From the roofs of houses it also collects another 
quantity of impurities, and especially the dung of 
birds, as of pigeons, jackdaws, and sparrows, 
which invariably frequent the roots of the houses 
in our great towns. So that rainwater, although 
freest from saline matters of any water, is seldom 
collected in such a condition as to be fitted for 
dietetical or cooking pu : 
The other two sources from which our great 
towns are supplied are springs and rivers. London 
with its vast population is principally ng 7 75 
trom the river Thames, whilst Manchester, Liver- 
I, and Glasgow are supplied with spring water. 
No general comparison can be made between the 
purity of spring water and river water, as some 
springs come up highly charged with objectionable 
constituents, whilst some river waters present a 
purity unrivalled by any spring water. 
The great object of every civilised community 
should be to secure pure water, whether it be de- 
rived from springs or rivers. Water is so essen- 
tial to life, and its deficiency or impurity may be 
so destructive of health, that the supply of water 
ought never to be dependent on individuals. Like 


the air which we breathe it is amongst the first 


gifts of God to man, and no man has a moral right 
to stand between his fellow creature and this 
essential of his existence, and all arrangements 
which exclude the poorest from a healthful sapply 
of this agent should at once be modified. Not 
only, however, is there a scanty supply of this 
neceasity in many of our large towns, bat great 
ignorance prevails of what are the conditions 
which render it impure. 

Water itself, the chemical compound of hydro- 
gen and oxygen, of which we have spoken, is 
always pure; but it has great chemical powers, 
and unites vigorously with other agents, dissolving 
them and holding them in solution. It is these 
substances which act injuriously on the human 
ES 
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system, and which, not being required there, pro- 
duce diseased actions in the body in order to get 
rid of them. 

Spring and rain water do not materially differ 
from each other in composition. It may, perhaps, 
be generally stated that spring water presents a 
tendency to impurity from excess of inorganic 
constituents, whilst river water presents the 
same tendency from the presence of organic 
constituents. It should, however, be recollected 
that under the term spring water two very differ- 
ent sources of supply are indicated. In one case 
it is applied to springs which burst from rocks, and 
are discharged into rills on the surface of the 
earth, or to water obtained from deep borings 
in water-holding rocks; whilst in another case it 
is applied to water from wells sunk a few feet into 
the soil, and from which water is drawn by means 
of pumps. Such wells are frequently sunk in the 
midst of towns, and are the depositories of all 
kinds of organic filth from the percolation of 
drains and surface water of the district. 

In referring to the constituents, then, of spring 
and river waters, which are likely to render them 
impure, I shall speak of them together. T hese 
substances may be divided into inorganic and 
organic. The inorganic are saline matters which 
are dissolved by the water in passing through or 
over the rocks of the earth, whilst the c 
substances are the result of plants and a 
which bave lived in the water, or bave been intro- 
duced by the contact of the water with dead 
organic matter. 

The following table will give some idea of the 
composition of rain, spring, and well water in this 
country :— 


ar IN A GALLON, 
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NAMES OF SUBSTANCES. 
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Carbonate of Lime 12°75 | 3:36| 8:46 | 15-09 | 35°2 
Carbonate of Magnesia | 1°02 18 97 
Sulphate of Iron 0'45 | 3-68 | 3°01] 16-82] 259 
Sulphate of Potash ...... 0°66} 1:00; 0°50; 674] 4°0 
Sulphate of Soda 2:00 | 045 0501/1077) 20 
Chloride of Soda . . . . 110| 1:84] 0-41] 11-46) 25-6 
Chioride of Calcium ... 1°75 
Silica. . .. eee. 0088s 080| 0-24 01 


Total grains in a Ballon | 20°00 | 11:21 | 13-68 | 78-89 | 92:8 


The columns 1 and 2 give the principal inor- 
ganic constituents of two of our great rivers ; 3, 
is a fair specimen of spring water, from which the 
town of Cheltenham is now supplied ; 4 and 5 are 
examples of surface wells. Much purer and 
much more injurious waters than these are now 
supplied to many of our towns. The supply from 
the Dee in Aberdeen conta ns but five grains of 
saline matter in the gallon, whilst the spring 
water from Loch Katrine supplied to Glasgow 
contains but three grains of impurity in a gallon ; 
on the other hand, there are pumps in the streets 
of London supplying water with 200 graius of im- 
purity in the gallon. 

It may be asked here what may be regarded as 
the maximum of saline matter that may be taken 
without injury? This, however, is a difficult 
question to answer. At a sanitary congress held 
at Brussels in the year 1851 it was agreed that a 
good and eafe drinking water should not have 
more than 35 ins of dissolved constituents in 
the gallon. is must, however, in a great 
measure depend on the nature of the salts, as we 
know that chloride of sodium and carbonate of 
lime are com tively uninjurious, whilst the 
salts of magnesia in smail quantities do harm. 
Various experiments of the quantities of the more 
common constituents of water, which may be 
safely taken have been given. The following may be 
regarded as an approximation to safe quantities, 
It may be said that a gallon of water should not 
contain of 


Carbonate of Lime more than .. 20 grains. 
Sulphate of Lime „ 3 „ 
Saitsof Magnesia „ ase 3 „ 
Chloride of Sodium „, 20 53 
Carbonate of Soda , se 233 
Sulphate of Soda Sgr. ae ee 8 „ 
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These are the ordinary constituents of water, 
but water from special ciroumstunces may be ren- 
dered impure by very small quantities of other 
constituents. A water with very small quantities 
of iodide or bromide of sodium, the salts of iron, 
lead, copper, arsenic, or antimony, might soon 
become very injurious to health. The presence of 
large quantities of gases has also been objected to. 
Ordinary drinking water contains in the gallon 
about six cubic inches of nitrogen, 24 of oxygen, 
and 5 to 7 of carbonic acid. These may be absent 
or in much larger extent without being injurious. 
There is one thing that should be recollected with 
regard to these gases, and that is, that they render 
the water sparkling to the eye and fresh to the 
taste, and that they are entirely got rid f by 
boiling. 

It is almost impossible for persons who have not 
had a chemical education, to analyse water with 
that degree of accuracy that would enable them to 
judge of any particular ingredient there is in 
water. Nevertheless, I think it quite possible for 
intelligent people so to test water as to come to a 
tolerably correct conclusion with regard to its 
puriy. Most persons use their senses before 

inking water. Thus its colour and transpa- 
rency may be at once detected by the eye. So 
accustomed are we tothe true colour of water, 
that we at once detect any departure from its 
natural appearance. Blue water, green water, 
yellow water, are immediately detected and re- 
garded as unnatural. The transparency of water 
is also recognised as a natural and necessary pro- 

. Indeed, water should be at once rejected, 
unless its turbidity is known to depend upon some 
uninjurious agent. The taste of water is still 
more generally known. Any departure from the 
insipidity of water is usually detected. Such de- 
partare should be noted, and any strange tasting 
water should be rejected. The sense of taste is 
essentially connected with that of smell, and 
sometimes the exercise of taste and smell may 
tend to the detection of impurities in water. 
Even the sense of touch may be employed in the 
investigation of water, as the action of hard 
water, or water containing much lime, is very ap- 
preciable to the touch in the process of washing 
the hands by the aid of soap. 

Organic impurities are of more importance 
than inorganic, as they seem to be sources of much 
more fatal and dreadful forms of disease. It 
seems to be difficult to convince many intelligent 
people of the danger of drinking water containing 
organic impurities. They refer to the practice 
of taking organic matter in water in the form of 
soup and broth, and think this is sufficient to 
refute the evidence that the organic matters in 
water can do any harm. I think the evidence 
that organic matter in water, under certain cir- 
cumstances, is injurious and destructive of health 
is abundant, conclusive, and satisfactory. I gave 
an instance at the beginning of this paper ; I now 
give another. In 1849 cholera prevailed in the 
districts, supplied by two of the water companies 
of London—the Southwark and Lambeth Water 
Companies. In that year both companies obtained 
their supply of water from the Thames below 
Teddington Lock, and from parts of the river 
subject to great impurities. In1853 the Lambeth 
Company had removed its source of supply from 
the river to a point above Teddington Lock. In 
that year cholera prevaiied again in the district 
supplied by both companies. It was found that, 
during four weeks of 1853, there were 334 deaths ; 
of these 286 deaths occurred in 40,046 houses 
supplied with water from the {Southwark Com- 
pany, which still obtained its supply from the im- 
pure source below Teddington Tack, whilst in 
26,107 houses supplied by the Lambeth Company, 
there were only 14 deaths. This case was tho- 
roughly investigated at the time by the late Dr. 
Snow, and the correctness of his conclusions was 
confirmed by the Registrar-General. In this in- 
atance there can be no doubt either that the in- 
jurious water did directly communicate the germs 
of the disease, or that it predisposed the inhabi- 
tants of the district who ook of it to the 
attacks of the poison of cholera. 

(To be Continued.) 
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MACHINE FOR 
CLEANING BRASS 
TURNINGS. 


HIS most useful 
machine, is entirely 
original in idea and 
arrangement. It is for 
cleaning brass turnings. 
In shops where brass 
is worked in connection 
with other metals, the 
chips frequently get 
mixed with iron or steel. 
Brass is a costly metal, 
and all the chips are re- 
melted to make other 
castings of. These turn- 
ings are usually cleaned 
by hand. A labourer 
takes a large horse-shoe 
magnet, spreads the chips 
out in a sieve or in a 
coarse cloth, and runs 
the magnet through the 
mass. All the steel and 
iron will adhere, and can 
be easily knocked off into 
any receptacle. 

This machine does the 
same thing, but much 
faster and better than 
it can be done by hand. 
In detail, it consists of 
a frame, provided with 
an endless apron, A (see 
Fig. 2); a set of horse- 
shoe magnets, B; a bat- 
tery, C, and mechanism 
for operating them. The 
chips to be cleaned and 
thrown on the apron 
through the hopper, D. 
The magnets then travel 
back and forth through 
them by means of the 
gear and pinion, E, and 
slide, F (see Fig. 1) to 
which the magnets are 
fixed. 

At a certain point in 
the circumference of the 
wheel the slide, F, stops, 
while the ets are 
revolved by the action of 
the rack, G, on the pinion 
E, and thrown over, with 
the steel and iron chips 
adhering, against a par- 
tition, H; the electric 
current from the battery 
above, which has charged 
the magnets, is then im- 
mediately broken, and 
the chips drop off, as 
they would from a stick 
or any other non-magnetic 
substance. The apron 
moves on and discharges 
the clean brass into a 
basket or box beneath 
the opening, J. The 
operation is then con- 
tinued as before, until 
all the chips are cleaned. 
The refuse iron is taken 
out of the end of the 
machine through a shoot, 
J. A single-cup grove 
battery is sufficient to 
work the magnets. It 
will clean from three to 
five hundred pounds of 
brass turnings at a nomi- 
nal cost, and may be 
worked by hand or by 
power. 

The machine received 
a silver medal at the last 
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Mechanics’ Fair, Balti- 
more. It was patented 
on Jan. 25, 1865, by 
Julius Johnson, and is 
manufactured by J. 
Johnson and Co., engi- 
neers and machinists, 
No. 338, W. Pratt-street, 
Baltimore, Md., U.S. 
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THE LATHE AND: 
ITS USES.* 
HERE are two dis- 
tinct kinds of work 
done in foot lathes—the 
useful and the merely 
ornamental. Both afford 
enjoyment and profit to 
those who practise them. 
The mechanic who earns 
his living by working ten 
hours a day in a work- 
shop, does not care to go 
home and pursue the same 
calling in the evening; 
but he can imstitute an 
agreeable change in his. 
life, beautify his dwelling, 
and cultivate his taste by 
the use of the lathe, and 
thus obtain ornaments 
that would cost large 
sums if purchased at the 
stores; or he may, in- 
deed, make the lathe a 
source of revenue, and 
sell the product of his 
skill and ingenuity at high 
prices to those who ad- 
mire but have not the 
ability to construct. 

To many mechanics, 
even the lathe is merely a 
machine for turning cylin- 
ders ordisks, or executing 
beads, ogees, scrolls, or 
curves of various radii, so 
that, after all, the work 
is pretty much alike, and 
ceases to be attractive. 
This is quite a mistaken 
view. ere are no such 
goods in market as those 
made on lathes and pecu- 
liar tools used in con- 
nection with them—by 
a hile traversing: 
mandrils, with geometric 
chucks, with dome chucks, 
and compound slide rests. 
There are lathes that 
while one could chase up 
a five-eight bolt in them 
as well as on the simple 
pulley and treadle ma- 
chine, are also capable of 
executing all sorts of 
beautiful things — vases 
with bases nearly square, 
or exactly square, with 
round tops and he 
nal bodies, with gracefully 
curved angular sides and 
bases fluted vertically: 
boxes with curious pat- 
terns, resembling basket. 
work ; in fact, any com- 
bination of idr A and 
curved lines- cut in the 
sides it is possible for an 
ingenious man to invent. 
Strictly speaking these are 
not lathes, forin order to 
do the things beforemen- 
tioned it is necessary to 
use other attachments in 


Mostly compiled from 
American Journals, 
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connection with them, so that the combination of 
tbem produces the results ken of. There is, 
absolutely, an unlimited field for the genias of 
workmen to exert itself in designing patterns and 
executing work of an ornamental character. 

All ornamental work resolves itself into move- 
ments of three ki „ circular, and 
straight, From the combination of these with 
each other, the times where they merge and 
emerge, where a movement of one kind c anges 
into any other, where on ellipse becomes part of a 
circle, where circles are generated across the 
circumferences of other circles, where these 
patterns are drawn over and upon each other 
without destroying the character of either—we 
say, by such movements, and many others which 
it would be confusing to follow, the most beautiful 
forms are made. 

Or if the taste of the workman runs upon 
mechanical instead of artistic things, there are 
steam engines to be made, steam boilers to be 
spun up, of small size; in fact any piece or 
machine that can be thought of. 

It is almost unnecessary to specify the innu- 
merable kinds of work that can be done in a hand 
lathe, but the amateur who delights in metal 
turning may make trinkets of all kinds for his 
friends that shall vie in beauty with the best efforts 
of jewellers and goldsmiths. This, of course, is 
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dependent on the material used, the taste of the 
workman, and his originality of conception. Pins 
for ladies’ wear can be made of boxwood and 
ebony glued together in sections, of all designs, 
and afterwards tarned in beads and mouldings, or 
otherwise ornamented in a chuck, as will be shown 
hereafter. Sleeve buttons can be made of ebony 
and silver, ivory and silver, pear] and gold, or any 
combination that is desir Chess and checker 
men also afford a chance to display skill. And 
besides these, special work of any nature is within 
the capacity of the machine. There is no family in 
this country says an American journal that would 
not find it economy to have a foot lathe in the 
house where the members have mechanical tastes 
—not necessarily the male members, for ladies use 
foot lathes in Europe with the greatest dexterity. 
Some of the most beautiful work ever made was by 
Mise Holtezapffel, a relative of the celebrated 
mechanist of the same name. If there are shovels 


to be mended, the lathe will drill the holes and Í 


turn the rivets. If the handle of the saucepan is 
loose, it. will do the same, If scissors or knives 
want grinding, there is the lathe ; if the castors on 
isd a oreak 5 is the lathe; if skates 

repairs, eit grinding or of any other 
kind, there is the lathe. In short, it ought to be 
as much a part of domestic economy as the sewing 
machine, for it takes the odd stitches in the me- 
chanical department that save money. 

Let not the inexperienced reader, who hears of a 
lathe for the first time, be frightened at this array 
of terms, or diverted from the use of it, by the 
recital, In its simple form, as shown at the head 
of this article, it is readily understood, and, after a 
little practice, easily managed by any one, and after 
the first few weeks the amateur will realize the 
fruits of his application. 
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At first it had not even a continuous rotary 
motion, but the spindle was driven by a belt worked 
by a spring pole or its equivalent. The belt was 
rolled round the spindle, and the pole allowed to 
spring up; the spindle then revolved the length of 
the belt, or rope, for belts were not thought of, and 
the operation was re , the work being done 
only when the force of the spring pole revolved the 
spindle and the job the right way. 

Foot lathes have, prior to the introduction oi the 
engine lathe, been used on very heavy work. It 
is but a few years, comparatively speaking—not 
twenty—since cast-iron shafts, six, eight, and ten 
inches in diameter, were turned in such lathes. 
For all that we know to the contrary, many jobs, 
far exceeding this in size, have been thus executed. 

In some shops there are still standing heavy 
oaken shears, made of timber twenty inches deep 
and four or six inches wide, faced with boiler iron, 
and in the racks above there are long-shanked 
tools with which the men of old were wont to do 
the work. 

These lathes are never used now except for 
drilling holes, or for apprentices to practise on, 
but they serve to show what machinists had to do 
in olden times when there were no vice benches 
to sit on and watch the chips curling off the tool, 
as men do now. 

Hand Iithes are not in great favour in large 
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machine shops. They are not used, or should not 
be, for any purpose except drilling, and then they 


are no longer hand lathes, but horizontal drilling. 


machines. There is no simple work to be done on 
a hand lathe that could not be performed to 
better advantage and more cheaply on a machine 
constructed for the purpose: 

Some large machine shops keep a hand Jathe 
going continually cutting off stad bolts, facing 
and rounding up nuts and similar work. This 
does not seem profitable. A machine to do this 
work would do more of a better quality than hand 
labour could. 


dre. L 


The foot lathe—the terms hand and foet lathe 
are synonymous— is principally used at the pre- 
sent time by small machinists, manufacturers of 
gas fixtures, amateurs, etc.; men who do not 
work a lathe constantly, but are called off to 
braze or solder, or, perhaps, to fit some detail 
with a file. For these uses the foot lathe is one 
of the cheapest tools ; for the same person that 
does the work furnishes the power also, so that a 
man working on a foot or hand lathe, as it is often 
called, ought to have first-clasa wages. Moreover, 


a first-rate foot lathe turner is always a good 
mechanic, for it takes no small degree of dexterity 
to perform the several jobs with ease and des- 
patch and certainty. To always get hold of the 
right tool, to use the same properly so that it 
will last a reasonable time without being ground 
or tempered, to rough turn hollow places with a 
square edge, to chase a true thread to the right 
size every time without making a drunken one, 
or a slanting one, to make a true thread inside of 
an oil cup or a box—all these several tasks require 
good judgment, dexterity, and a steady hand. 
Of course where a slide rest is used the case is 
different. We allude specially to a cutting tool 
managed by the hand. 

To all these things, however, it is necessary to 
have tools and good ones, or none. It isan old 
saying that a bad workman quarrels with his 
tools, but a good workman has a right to quarrel 
with bad tools if he is furnished with them, through 
chance or design. It is impossible to execute 
good work with a dull tool, one badly shaped, or 
unsuited to the purpose, and therefore, it is im- 
portant to eet out right at the beginning. 

There is no tool more efficient in the hands of 
a good workman than the diamond point, Fig. 1, 
here shown. For roughing off a piece of metal, 
for squaring up the end, for facing a piece held in 
the chuck, for running out a curve, or rounding 
up a globe, it is equally well adapted. It may 
be truly called the turner's friend. 

(To be Continued.) 
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APPARATUS FOR BURNING PETROLEUM. 

The accompanying engraving (reproduced from 
th: Scientific American) represents a plan for burning 
petroleum to heat water, either for generating 
steam or for culinary purposes, and is the inven- 
tion of Mr. E. M'‘Kinney, of Clarksville, Ten- 
nessee, U.S. The petroleum is allowed to flow 
into a vessel containing sand or fireclay, on the 
surface of which it is ignited, and burns steadily 
withcut creating smoke. This sand supplies the 
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place of a wick in a lamp, and the vessel contain- 
ing it is placed directly under the boiler, the oil 
being forced up to the pan by water preesure. A 
is the oil chamber, supplied with oil through the 
pipe D, and c is a reservoir filled with water, 
which communicates with the oil chamber by the 
pipe D, its flow being controlled by the cock E. 7 
ts a chamber above the oil reservoir, which is also 
kept supplied with water up to the outlet o, for 
the purpose of keeping the oil cool. B is the fire- 
pan containing the sand, and communicating with 
the oil chamber by the central pipe 1. The bottom 
of this pan is pr, pad inclined from the centre, s0 
as to diffuse the cil evenly all round, and is aleo fur- 
nished with grooves or channels for that purpose. 


| ‘There are holes, z, in the furnace dour, and also 
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air pipes through the bottom of the pan to admit 


air to the flame. In using this apparatus water is 
let into the chamber A, so as to cover the inlet pipe 
for oil, and the latter fluid is then filled in as be- 
fore described ; being lighter than the water it 
floats on the surface, until it finally rises through 
the central pipe into the sand-box or fire-pan. 
The sand becomes completely saturated with the 
oil, which burns freely when ignited, creating an 
intense heat. The danger from accidental explo- 
sion is prevented by reason of the oil being entirely 
covered or surrounded by water. This apparatus is 
claimed as being applicable to stoves for culinary 
arposes, and also to land or marine engine boilers. 
iu the case of land engines the oil chamber may be 
removed to a distance from the fire-box ; as in the 
yard for example, where a special building could 
be constructed for the purpose, and the oil pipe 
carried underground. On board ship the oil cham- 
ber might be situate ia the hold, or near the keel, 


. and the water reservoir on deck. The petroleum 


in this way might be kept in tanks covered with 
water remote from the fire, and where nothing 
but design could set fire to it. It could also be 
supplied to the fire without exposure to sight, 
touch, or smell. Practical Mechanic's Journal. 


KING, SMITA., & HOWELL’S (HARTFORD 
STEEL WORKS, SHEFFIELD) PATENT 
IMPROVEMENTS IN THE REVERSING 
AND EXPANSIVE WORKING OF STEAM 
ENGINES.” 

(OConcluded rom page 191.) 


Let us now take the motion given to the valve 
by the shifting eccentric. This will equal the 
versed sine of one-half the angle described by the 
eccentric rod in moving to extreme positions, and 
which calculated numerically will give, 


36 —-/302—(4 + 866) = 1-6th of an inch, the 


link moving the valve more than seven times the 
distance of the shifting eccentric. This is the 
variation that would be given in mid gear, and 
cutting off at one-quarter stroke, the lead would 
not be so great, bat the ratio may be very nearly 
found by taking a comparison between the tan- 
gent of 60°. And this amount, minus the tangent 
30° (the angles referred to being 4 those described 
by the crank before the steam is cut off at J and 4 
stroke) = 173 to 115, which will give a lead to 
the valve, cutting off at one-quarter stroke, of 813 
inches for the link, and 12 for the shifting eccen- 
tric. Another improvement that may be men- 
tioned, is the position of the hand wheel—which 
in men-of-war is of importance, as the whole 
manceuvring of the vessel during an action, more 
particularly on double screw engines, must depend 
upon the reversing gear, Ours is placed edgeways 
to a broadside, and in a very secure position, being 
devel with the screw shaft and sheltered in almost 
every class of engine by the condensor. Another 
claim, and an important one, is its simplicity. As 
is well known, the great power required to move 
the valves of large engines requires the use of 
‘gearing to lift the links, which, involving the use 
of brackets and wheels, would fully balance the 
work ir the casting that carries the eccentric and 
the four little cog wheels, so that we may say that 
the saving effected by the single eccentric in work- 
manship would be equal to two links, two 
eccentrios, and two eccentric rods, besides giving 
& more perfect motion to the valves, and placing 
the hand wheel in the best possible position. 

The second part of our invention consists in an 
arrangement suitable to any engine in which a pair 
of governors is used, and which we employ to act 
upon valves in such a manner as to regulate the 
speed of the engine. Fig. 7 shows a plan of an 
engine of this description, a stud pin being used 
for working the valves, and which is attached to 
the sliding piece 1 Upon 1 there are two feathers, 
which fit into the grooves of a spiral cut upon the 
face of the band wheel, H, which fits loose upon the 
shaft. Now if, while the engine is stationary, the 
hand wheel is turned ia either direction, the stud 
pin will be moved either further or nearer to the 


* Communicated by Mr. Henry J. H. KN, Mechanical 
5 to the Practical Mechanic t Journal for Decem- 


centre, and the point, if cut off, would be varied 
accordingly, as previously described; and if, whilst 
the engine was running, it could be made to run 
either faster or slower than the engine, by any 
means, a variable expansion motion would be pro- 
duced. This is what we purpose to do by means 
of the pair of governors, which are driven from the 
engine by means of the strap, a, running to the 
pulley, c. Attached to c is a conned pulley, d, 
from which a small strap (passing through the strap 
guide, e, fig. 7), returns to the hand wheel, and 
which, during the time the engine runs at its pro- 
per speed, will make it run at the same speed also; 
but if any variation from the proper speed takes 
place, the governor will rise or fall, and shift the 
strap across the face of the conned pulley, making 
the hand wheel run faster or slower accordingly, 80 
that, if the engine runs too fast, the stud pin will 
be shifted towards the centre, and the steam will 
be cut off earlier. If, on the other hand, the 
engine runs too slow, a contrary effect 
will take place, and the steam will be 
admitted later. When the engine is desired to be 
reversed, the hand, or a little block of wood, is 
pressed against the hand wheel, which, overcoming 
the friction of the small strap, will bring it toa 
stand still, while the engine will continue to run in 
virtue of the momentum it possess<s, and the stud 
pin will be shifted across to the other side the 
centre of the shaft, and the valves will then be in 
position to run the engine in the contrary direc- 
tion. 

The advantages claimed for this arrangement 
are—greater simplicity and greater uniformity of 
speed than can be obtained by the ordinary gover- 
nor, where the 8815 of the engines has to vary 80 
much to enable the governors to cut off the steam, 
when there isa high pressure in the boiler, and 
but little pressure required in the cylinder. In the 
present case any fluctuation will continue to be 
operated upon until an equilibrium is restored, and 
the engine may be running just at the same speed, 
if the steam is cut off at 1-6 stroke, or used during 
three-quarter stroke. In cases where the end of 
the shaft would not be at liberty to be used, we 
employ a single eccentric, which is actuated upon 
by the governors by means of the differential 
pulleys, and a screw which is fixed at right angles 
to the crank shaft, and connected with the eccentric. 
If the engine runs too fast or too slow, the screw 
turns, and shifts the eccentric in the required 
direction. For a more detailed explanation and 
drawings, reference may be made to specification 
No. 3152 for 1864. 

It should also be noticed that when the en- 
gine stops, by the steam being shut off, the stud 
pin will be as far removed from the centre as 
possible, for the speed having been gradually de- 
creasing up to that time, the governors will have 
been operating to shift the stud pin in that direc- 
tion, which would be of considerable advantage 
when you wanted to start again. 

We have hitherto confined our attention to the 
notice of improvements as substitutes for the link 
motion, and which in every case give an equally 
good motion as the link, while where short rods 
require to be used, as has been shown, a very 
superior. But while the link, or the shifting 
eccentric, givea a correct inlet to the steam, the 
exhaust will not be correct ; and the third part of 
our invention has reference to a means by which 
this may be accomplished, and which is equally 
applicable to the link motion, the shifting eccentric, 
or stud pin. ao 

This will be explained by reference to fig. 7, in 
which H isa valve worked by the stud pin in the 
ordinary way, but into the interior of which a 
similar but shortened valve, r, is fitted so as to 
slide easily backwards and forwards in the valve, 
H. The sides of both valves are a little inclined, 
so as to allow the outer valve to always maintain a 
steamtight joint between it and the inner one. As 
is shown in the drawing, the valve, k, is just upon 
the point ef returning in the direction indicated by 
the arrow, and if we follow this motion until H i 
just upon the point of admitting the steam, 
valve, P, will be close against the end of H, and no 
exhaust will have taken place; but as soon as the 
steam is admitted, it will fill the port, and the full 
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pressure of steam will pass up between the valves 
and drive P to the other end of H, which will give 
an instantaneous exhaust to the steam at the other 
end of the cylinder, A, which will always be 
dependent upon the time of feed to the cylinder, 
which the link or single eccentric gives correctly. 

It might be suggested that the two valves would 
be driven together with so much force that a series 
of blows would be the result, which would quickly 
destroy the valve face, and render it impracticable 
to use; but a little consideration will show that 
such will not be the case where a lap is uaed upon 
the outside valve, which will always leave a little 
space beyond the port at the time that the valve is 
driven across, and, confining the steam, will form 
a cushion, which so check the motion of the 
valves as to avoid any contact at all. In case 
the one valve should stick within the other at any 
time, either through standing for some time or 
from any other cause, we employ a simple arrange- 
ment of a little lever, which works backwards and 
forwards upon the back of the other valve, and 
which directly comes into operation should the 
steam fail to drive it across. The only condition 
required to be attended to when a valve of this 
sort is employed, is to make the width of the bridge 
of the valve face equal to twice the width of the 
port. By this means, instead of the steam bein: 
allowed to pass slowly away from the cylinder and 
exhausted at the wrong time, an instantaneous 
escape is given to the steam at the right period, 
which, more particularly in small condensing ` 
engines, is an advantage. By the combination of 
the variable expansive stud pin and valve com- 
bined, we get an engine qualified to reverse, to cut 
off the steam at any part of thestroke, through the 
medium of the governors, and which gives a perfect 
exhaust, whatever the point of cut off may be, 
which, with the engines at present in use, require 
six eccentrics, four links, and a weigh shaft for 
lifting the expansion links, 

An engine, with ali the motions attached, may 
be seen at work at Messrs. Smith's, Barton Iron 
Works, Hereford. 


AN OLD PHILOSOPHER, 
No. V. 


T: Society—nine in number now (we expect 
an addition shortly)—with which I have the 
pleasure to be connected has to express its surprise, 
but not by any means its disaproval of the course 
taken in amalgamating the Mrmror, te which 
every member subscribed, with the ENGLISH 
MEcHANIC, to which they had also extended their 
support ; and I am farther commissioned to wish 
the new arrangement every success under its new 
auspices, and that its shadow may never be less. 

To return to my philosopher, I may mention that 
many experiments, as carefully noted as the others, 
follow those already summarised, together with 
numerous corollaries, to which an interesting 
scholium is appended, from which that which 
follows is extracted, 

In England Mr. Hawksby appears to have been 
the first person who instituted an inquiry into the 
proportion of the magnetic forces at various 
distances of the magnet from the iron. The method 
he adopted, which though very different from that 
adopted by Swedenborg, still deserves to be known, 
on account of the effects observable in adopting 
it. The description is to be found in Phil. Trans., 
No. 335; or in the Compendium, vol. iv., pt. ii., 
p. 295. N 

Mr. Hawksby took a quadrant the radius of 
which was 4ft., this he placed upon the ground, 
and in the centre of it a rotary needle. This 
needle, left to itself, stood at 0 deg. in the quadrant. 
He then placed a magnet in a piece of wood, so 
that its pole lay in the same plane with the 
quadrant and the needle, and might be moved 
round the margiu of the quadrant from one degree 
to another, &c. The magnet, which weighed about 
6lb., was of i figure. The experiments were 
made with two needles, the one three, the other 
six inches long; but he always found the shorter 
to be the better. 

In the tables ia which thesé experiments are 
recorded it is to be observed that the longer 
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Needle, at a distance of Qin., formed with the 
magnet an angle a little larger than the shorter 
needle at a distance of 3in. The shorter needle, 
at a distance of 9in., made an angle 9° less than 
the longer at the same distance. These paradoxes 
will be readily understood if the disproportion in 
the length of the needle is considered ; for the 
point of the longer needle, at Qin. distance, was 
nearer the magnet by lin. than the point of the 
shorter; and the point of the shorter needle, at 
gin. distance from the magnet, was distant Sin. 
more than the point of the larger needle where 
the magnet was in the same degree of the quad- 
rant. This disproportion must therefore be borne 
in mind. Further, the magnet, at 5 in. from the 
needle, made an angle of 2° with one needle, and 
of 24° with the other needle ; but at a greater 
distance the change in the needle was not ob- 
servable ; so that the magnetic force extended 
itself to a distance of five feet, at which the pro- 
portions could be taken, but at a greater dis- 
tance the force of the magnet was so feeble, that 


no observation could be taken with cer- 
tainty. 
SHORTER NEEDLE. | LONGER NEEDLE. 
o 2 

£ 533 fa 833 

3 324 9 77 224 7 
des ges 3 8 8 325 

e yE EEE £ E Asta $ 
22 212 £ FFE 222 8 
23 22 8 A |= 22 a 
3 ass = 23 2 

deg. min. deg. min. 

3 eoe 87 0 . 0 180 9 0 0 87 30 „ 60 „ 0 345 
6 ee B4 0 L e 330 12 e 81 43 eeee 570 
9 „ 78 0 . . 870 15 72 183 . . 1137 
11 „ 69 O . 735 18 53 20 ,... 1100 
15 „ 56 3 793 31 „ 33 Oo. 600 
18 „ 4 0 630 34 24 10 380 
3l „ 3 0. 540 27 17 50 .. 280 
24 „ 21 0 360 30 13 10 .... 180 
27 „ 18 0 270 33 10 10 .... 130 
30 B3 20 150 36 8 Or wees 90 
x . 11 0 135 39 6 30. 73 
2 „ 8 43 10 42 5 1 65 
2 7 0 . 90 45 4 10 ie 40 
2 5 30. 60 48 3 30. 30 
“oo. 4 5 40 5l 3 o. 25 
8 3 50 30 54 2 33. 20 
51 ... 3 20 20 57 „ 2 18... 15 
54 3 0 15 60 20 0 
Eo .. 1 43 15 

60 2 50 0 


Now, as by these experiments it is not possible to 
see with accuracy the distances of the magnet 
from the needle, the Royal Society requested the 
then celebrated Mr. Brook Taylor to institute 
experiments relative to the magnetic forces in 
another and a clearer manner. Mr. Taylor placed 
a needle in the centre of the former quadrant, 
and the magnet, the axis of which lay in a horix 
zontal plane, he moved backward and forward 
from the needle in a line which was at right 
angles with the natural direction of the needle. 
Then, measuring the distance by a line between 
the centre and the magnet, he was enabled to 
table the following :— 


Variations of Variations of 
Distances needle in | Distan needle in 
in feet, deg. & min. | in feet. deg. & min. 
1 81 4 6 oo ae 6 5 3 
2 68 0 7 oo oo vo 3 30 
3 90 0 8 2 20 
4 eo 16 0 9 ve 1 35 
L 9 20 


These experiments were made with the magnet 
of the Royal Society, but as there was not pre- 
served a similar position of the line in which the 
magnet was moved towards the needle, though it 
was an indispensable requisite, not much of a 
conclusion, as Whiston observes, could be formed. 
Whiston’s observations were conducted in a manner 
different from both Taylor’s and Swedenborg's. He 
took two mariner’s needles balanced on their 
pivots, one of which was four and a half inches, 
the other four feet long; also a spherical magnet 
2 8-10ths inches in diameter. The South pole 
of this magnet he always opposed to the 
northern points of the needles, by moving the 
magnet towards the needle in such a manner that 
the latter formed a right angle with the directive 
line of the magnet. He then measured the 
chords of the arcs in which the needle declined 
from its natural direction, the lengths of which 
he assumed as the quantities to express the attrac- 
tive forces. Instead of the chords he substituted 
sines,—the half of the chords,—ard then he 
arrived at the following results :— 


Sines of Sines of 
Distances of half the | Distances Degrees of half the 
in inches. declination. arcs, in inches. declination, arca. 
3 Gie 0 oe 0 27 3 2 ae 171 
6 . 0 . 0 30 ee 19° 160 
64 90 7071 33 1 { 131 
9 27 23.1 30 1 109 
12 13 1132 39 of 73 
15 ; 61 843 42 04 65 
18 6 888 45 é 58 
21 44 392 48 Í 44 
34 3 202 


It would appear to be inferable that the pro- 
portion is exceedingly inconstant, being sometiines 
less than a duplicate proportion, sometimes a 
little greater, sometimes much greater. Whiston 
alleges that the ratio is the sesqui-duplicate, since 
in experiments of this kind a perfect geometrical 
exactitude cannot be obtained. And this,” 
remarks our Philosopher, ‘‘ we should grant, were 
the allowance required for this inexactitude not 
too great, as appears here to be the case; for the 
discrepancy is too considerable, since the experi- 
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ment in one case give, the proportion of 3— tol 
25 294 

and in the other case of 6— to 1, so that these 
131 


two must be reckoned as one and, the same pro- 
portion.” I do not see,” he continues, why 
we should not confess that no constant propor- 
tion obtains, rather then strain the experimental 
results to discover the existence of a proportion 
where nature denies it.” 

In pursuing this method of ascertaining the 
magnetic forces, a difficulty is latent. For the 
magnet or needle is acted upon by two forces dis- 
tinct from each other—the one attractive, the 
other directive towards certain potes of the earth. 
In the present experiment the needle is operated 
upon by a force directing it to these poles. When 
the magnet is presented to the needle at varying 
distances, and deflects it from its previous direc- 
tion, then by its attractive force it acts upon the 
directive force of the needle and deflects it, until 
the directive force, which acts upon the oblique 
position of the needle, finds its equilibrium with 
the attractive force of the magnet. Consequently, 
under these circumstances one cannot detect the 
quantity of the forces in the magnet and needle 
mutually attracting each other, only a something 
very different. For let us conceive a rotato 
needle fixed upon its pivot, placed in the middle 
of any current of water, and observing a direction 
conformable to that of the current; let us also 
conceive that the point of the needle is, by means 
of a string attached to it, drawn sideways toward 
the bank in such a manner that the rope is always 
perpendicular to the needle ; in this case, if the 
direction of the needle be made angular, not only 
does the string drawing with power act upon the 
needle, but also on the current, and has to over- 
come the force of the current running against it 
sideways and propelling it in a right line according 
to the determination of its course ; the force of 
the incursion of the stream being the greater in 
proportion to the opposition of the direction of the 
needle to the current of the stream, The force 
drawing and inflecting the needle acts here, 
therefore, upon the needle and the directive force of 
current at the same time, and not upon the 
needle alone, inasmuch as it is now only a body 
to be moved. In like manner a rotatory needle, 
rubbing upon a magnet, is driven by the uni- 
versal directive force towards the pole of the earth, 
and upon this directive force as well as upon the 
needle, the magnet in experiment acts with its 
attractive force, just as in the instance above 
cited the power by means of the intermediate 
string draws the needle in the stream. It is 
with this directive force that the magnet acts 
upon the equilibrium at different distances, and 
at the variously oblique positions of the needle. 
From these experiments consequently the degree 
of force with which two magnets are made to 
approach one to another, cannot be inferred—or 
of a magnet to a needle and to iron—sulely by 
the attractive force. Still these experiments are 
not without their utility; because, supposing the 
needle capable of turning upon its pivot without 
friction, they show that the attractive force of the 
magnet acts upon the directive force at stated 
distances, according to the ratios above noted; 
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and, when the attractive force of a magnet is 

nown, then may be ascertained the quantity of 
directive force at any angle of the needle’s obli- 
quity by the common rules of mechanics.* With 
your permission I shall send you some further 
excerpts, though not, perhaps on exactly the same 
subject. 


This “ working“ is given in page 307, vol. 1, of th 


Principia (London, Alvey, Bloomsbury street), togethe- 
with its necessary diagram —Eb. | 


FURNACE BARS. 

Sir, —ALlow me to thank Mr. Mullholland and Mr. Jackson 
for their very timely and kind information about Furnace 
bars. Would either of them or any reader tell me how to 
construct the most simple and inexpensive self-regulating 
damper, also the most simple and inexpensive way to 
consum3 smoke, H. PRITCHARD, 


BORING COLLAR AND DRILL CHUCK. 

Sir, —I beg to send a small contribution to the enlarged 
edition of your truly valuable journal. I have taken it 
from its first number, and as an amateur on'y in mechanics, 
have been highly gratifled by the information so largely 
given on all branches of mechanical snd scientific pursuits. 
Allow me to thank you for your kind insertion of the few 
contrivances I have sent, and to express a wish that a 
prosperous new year will be enjoyed by your Exdl. isn 
MECHANIC, Tuos. E. MERRITT. 


, Fig. 1.—Drill in position. 
Fig. 2.—End View, showing V-grooved nipping wheels. 


; 


DagscaiPrion oF DRILL Onocx.— A is the body, B B are 
the two semi-cylindrical jaws, hinged to the body with 
hingeaC O. The jaws are formed by turning a cylinder, 
hinging it as shown above and below, and then by cutting 
with a fine fret-saw. you get the semi-cyliodrica! jaws B B. 
The jiws are coned off towards the ends, and fitted witha 
nut D. Tho peculiarity of this chuck s, that it is Atted 
withtwo small V-grooved wheels E E, which are sunk 
into the inner surfaces of the jaws, a small portion pro- 
jecting so as to nip any sized drill-shank introduced, 
when the nut is turaed. It will be seen that the drill is 
always held central. 


IRON GIRDERS. 

Sir, — Will you allow me to point out a small error in 
your last number, in the article, Kirkaldy's iron and 
steel testing works?’ Referring to the patent girder of 
Messrs, Phillips you remaræ its peculiarity consists in 
the flanges being rolled solid instead of being riveted as 
heretofore, etc.” There is neither novelty nor peculiarity in 
this form of girder. For the last 10 or 15 years, rolled ron 
girders, flanges and all in one piece, have been in use 
among Engineers for the cross girders of Railway bridges 
and a variety of other purposes, Any of the leading iron 
firms of England will supply rolled girders as per sketch 
up to 12 inches in depth and of a proportionate breadth of 
flange. JIHOMAS CARGILL, C. E. 


SUBSTITUTE FOR SPIRIT OF SA LTS. 
Sir, — It is not generally known that Sir William Burnett's 
di:infecting fluid is a good substitute for spirits of salts, 
and a.swers the purpose much bitter for iron work (I 
cannot say for lead). I have seen it used exte:sively in an 
Engincer's shop, and several P:umbers I know use it very 
much in well work, with iron pipes. I can vouch for its 
superior qua itics, and it is one-twentieth the cost. 
TURLING. 
MAGNETIC ENGINE, 
Sir.— E. Maddock states in your last impression that“ 
is about constructing an elcetro- magnet engine. As J 
about (odo the same thing I shou d much like to 
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communication with him either through your friendly pages 
or privately. 

My ides is that the most power will be obtained by placing 
the magnets at, or near, the periphery of the fly-wh-el; it 
seems to me that if the wheel be arge, the magne's 
numerous, and the contact made and broken frequently, 
the most power will he gained that the battery is c:pabe 
of producing. My magnets will be made of uncovered 
wire; in spite of what bos been said to the contrary 
I believe much loss is occasioned by insulation, excepting 
between the helicies, all my experiments tend to confirm 
me in this opinion, T, T, PARKINSON. 


NEW TOOL. 

Sir, —I have sent you a pen and ink sketch of a Tool 
which I registered In the 1851 Exhibition. I have never seen 
any so handy and I make the public a present of it through 
you, 
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The Tool itself is 20 inches in length, if much longer it 
would be too heavy for one hand, 

J he three bolts or bars which are riveted in square holes 
in the two triangular pieces are zin. diameter. the trian- 
gular iron top aud bottom jin. thick at bottom and rather 
thicker at the top where the brass nut rubs. The screw is 
ljin diameter, and was made out of A piece of hoop L iron 
sfin. wide and jin. thick, welded on a i rod of round iron 
and zin. 

The brass nut which fits the hollow screw, was cast on a 
bolt a little smaller than the screw and turned in my lathe 
to fit the same; I can lift 4 tous with it easily and pull No. 
i wire asunder like thread if I like. 

N. B.—This Tool would be handy to rifle gun barrels—I 
have used it for that purpose myself. 

Tuos. W. RICHARDSON. 


THERMO-ELECTRIC BATTERY. 

Bir, —I am very much p'eased to hear of the incorpora- 
tion of the MIRROR oF Science with the MscHanio. It 
will be agreat boon to those amongst our working mechinics 
who may have a turu for Chemistry or Photography, &c. I 
for one wish you every success, and will do all I can to help 
you on with your Workman's Excelsior. 

I must not take up your valuable time however with 
irrelevant matter, so to business. In reply to Chips” 
wie to know how to forma Thermo-electro battery, I 
give afew extracts. 

The simplest form of this kind of battery is made by 
eonnecting bars of bismuth and antimony thus— 


6 6 . 
bismuth being the positive pole when heated at the point 
‘of junction with the ant mony, but the negative pole it 
the point of junction be cooled. 

atkins’ massive therimo-electric pile consists of an 
alternate series or square plates of .ntimony and bismuth 
having their upper and lower edges aliernat-ly soldered 
together, so as to form a composite tattery, and pac, ed into 
@ frame with non-cooductin: matter, so asto leave the 
upper andlower surfaces of junction exposed when the upper 
surface of the pile is co led by tilliog the upper projecting 
rtion or ledge of the flame with pounded ice, and the 
wer sur ace heted by radiation from a rectangular piece 
of red hot icon paced on a small iron stand beneath, a 
thermo. lectiie current is generated sufficiently intense to 
exhibit the ordinary voltaic effects of lizht, heat, electro- 

Magnetism wita its rotatious and induction. 
This battery would be very costly, however, which I sup- 
Dose Will be a xreat drawback ; perhaps a few series of the 
aple form first mentioned, using burs of copper pyrites 
‘ead of antimony and connecting the poles with a 
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series of the se ondar- batteries so graphically described 
by Anion“ in No 41 of the Mxcuanio, third column, page 
172, may answer Chips’s” purpose. 

If “Chipa” is quite a novice iu electrical matters he had 
better no attempt t) make his own apparatus til! he has 
“rad up” the subject. He will find a good guide in 
Golding Bird's “ Natural Philosophy,” published by Joba 
Churchill, New Burlington-street. 

I am about to institute a series of experiments myself, in 
a plain sort of way, upon Thermo- electr. city. 

THomMas Pease. 

[We' hope that our obliging correspondent will favour 
us with the result of his labours.—ED | 


ELECTRICAL MACHINE. 

Sir.—If any of your scientific correspondents can help me 
out of a difficulty I »hall feel extremely obliged. I have 
lately constru: ted an Electrical Ma-hine, but from some 
cause or other it will not act, though I feel pretty confident 
it is perfect in all its parts. It is made with a cylinder 
18in. long, lliin. in diameter. The caps are cemented in, 
and it is supported on a mahogany stand of well dried 
wood. The conductor is of tin (japanned), supported on 
two glass legs. This conductor is 12in. long, 4in. in diam. 
and is furnished with brass pin-points, each about jth in. 
apart. The cushion is made of felt carpet covered with 
two layers of silk, and is supported by a glass pillar. 
Owirg to the glass cylinder not being p-rfectly true (it is 
rather concave in the centre), I have put two steel 
springs at the back of the cushion to ensure a certain pres- 
sure on the glass. The silk floss comes to within an inch 
of the pin poiuts. I have had this mechine standing for 
hours before a tire, and cannot draw a spark from it: of 
course there is proper amalgam on the cushion. There is 
only one reason I can give, for I canno’ suppose the close- 
ness of the pin-points can in any way affect it and that is, 
in order to prevent any bre: kage of the cylinder from the 
expansion of air when before a fire, I drilled a smal: hole 
through one of the caps. I find that there is always a 
little moisture inside the glass, even if it has stood half a 
day in front of a good fire. This I cannot get rid of. I 
am aware that damp is fatal to the success of any electrical 
experiments, but there is so little inside the glass, and the 
glass its If has been turned when quite hot, th.tI pny 
wonder at no effect whatever being produced from it. 
shall be g ad if one of your numerous friends can give mea 
hint or two in the matter —indeed it may be useful to 
ethers, A. N. 


SILVERING MIRRORS, &. 

SIR, —Allow me, through the medium of your valuable 
paper, to express my thanks to Mr. Petitjean, for his 
kind information with regard to the sitvering of mirrors, &c. 

I see at once the simplicity and cheapness of bis process, 
and think it far superior in those points to Drayton's. 
I have referred to the Chemical Gazette, in a back nume 
ber of which I find a notice of Mr. Petitjean's process. 
I also find that aldehyde, salicylous acid, &c., have the 
property of reducing silver from its solation. 

I am glad to see another letter from Mr. Tawse. 
though Iam sorry to find that he misunderstands me. 
Ido not fora moment deny the practicability of his idea, 
but merely state that, as he explains it, it is encumbered 
with several difficulties, as insulation, corrosion, &c., 
which, though in themselves small, would, I am afraid, 
sadly interfere with the full development of the electro- 
motive power. I still adhere to my statement that coal 
is at present a iar cheaper method of raising power, but I, 
with Mr. Tawse and others, hope that the minor difficulties 
will be overcome, and that e shall yet have fleets of 
vessels propelled by eleetro-magnetiem. 

I must also expresa my thanks to Mr. Tonkes for his 
kind, though brief, information respecting the coupling of 
Bunseu’s pile for quantity; and 1 find it answers per- 
ectly. f 
I am delichted with the new style of the English Me- 
chanic and Mirror, and I wish it every success, 

Vincent C. Davis. 
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OUR SUBSCRIBER'S NOTES AND QUERIES. 


ComBustion.—Can any reader inform me of a plan by 
which I may get rid of the smose which gathers on a 
flask after being heated for some time? I use a common 
Argand burner. I And that the soot gathers very thick 
in about a quarter of an hour. I use the gas which is burned 
in the house.—JaMES ROBERTSON. 

ARTIFICIAL PATENT FukL.—Can any correspondent de- 
scribe the most usual or best mode of making artificial or 
patent fuel from coal dust or slack. Has tuere been ,a 
patent taken out forsuch  procoss ? 

CHUcKING.—Can any reader inform me as to the best 
method of chucking small work, such ss brass or iron 
screws a'-out half an inch in length 7— F. E. M. 

STRAM BoIL ER. — Will any reader inform me what ore 
the advantages of a dome on the steam boiler; as we are 
about to have «3 horseb ilermade and the maser we have 
applied too said it is all moonshine putting one on ?—W. 
BERRY. 

LACQUERED Wonk.— Can any reader inform me the 
best way of cleaning aud restoring lacquered w ors ? and 
‘Iso the best way of applying lacquer to brass articles? 
8, STEVENS, 

Alx Gus. -Would any reader oblige me with the descrip- 
tion of an air gun? -O. N. 

Lixx Licut. Can any reader inform me where the 
flavith lamp is to e seen, the price, and whether it ful- 
ula all that is said about it; also, if there is any plan for 
nag ume with an o.dinary parafia lamp ?—CaLLUM 

RIS, 

VanTILaTIoN.—Will any reader inform me of a good and 
simple meihod of ventilating school class rooms 16 feet 
Square? We have an air brick in the outer wall near to the 
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ceiling, but it does not answer the purpose; no foul air 
appears to go out, only cold air comes in. A slight sketch 
would, if convenient be of service. — V BNTILATOR. 

I should be obliged to you or any reader who may have 
had the opportunity of seeing Mr. Kennan's fret saw for 
a further detail of rocking shaft, vibra ing arms gc. 
above the table, and if any of your readers could in- 
a me how wood rings can be turned linked together,— 


JaPAXxTSG.— In reply to Flanders Owen, in No. 4), in 
tt Notes and Queries,’ respec ing japanning tin trunks, I 
shall estem it a great favour if he will oblige me with the 
p aa, and what kind of stuff he uses —Bsigv HARKAR. 

CYLINDER —Can any reader inform me where I can get 
an oscillating cylinder with piston and rod comple e, say 2 
inches diameter, and 4 inches stroke, also the price of one 
either in brass or iron ?—THos. CRE. 

Tin TRUxES.— Will Flanders Owen be so kind to as send 
me, through your columns, his process of japanning tin 
trunks, also instructions how to construct an effective 
stove for the purpose ?—JoBN Ross. 

McsicaL Box. — Will any reader instruct me to contrive 
a clockwork musical box, also how to silver copper refied- 
tors ? — GODFREY, 

Vevucipepes.—In Vol. II., No. 38, an Amateur telis us 
that he hasa valovipede as near perfection as possible, 
I shall be glad to see the description of this in your paper, 
—T. BRISTOL. 

[We expected to have received the drawings from 
a long vefore this, but have been disappoiated.— 

cD $ 

Fret Saw, —I am greatly obliged to Mr Merritt for his 
information respecting the fret saw, but he omitted to 
mention how to muke the saw, and set the same, as they 
are usually made at home, and I do not understand how 
the teeth are cut in the firs’ instauce. - Joh HERBERT. 

Perhaps some of your correspondents can inform me the 
best form of a moulding m chine (vertical and cutter), 
thickuess of wood 3 to 11 inches, the probable cost, wher: 
they can be obtained, and if it could be driven by hand 
power?—J. H. 

MILL FoR GerwpINwa CoLovres.—Will any correspondent 
let me know whether the machine men'ioned as paiot- 
mill or colour-mill would be suitable for grinding 
pri: ter's iak? Can it be easily cleaned, so as to suit for 
grinding different colours, and, if so, who are the bist 
mabufacturers, what are the prices, and where may I ob- 
one or two! -JNo. Lancuay 

LAr RB Moriox. Can any reader inform meof acheap and 
easy meth od of getting a s:ower motion to my lathe. The 
lathe is a metal one 44 centre. The crank wheel has three 
rates, and the diameter of the smal est is 11 inches. The 
pulley has three rates, and the diameter of the largest is 6 
inches I have msde the motion slow enough by patting 
a! other rate on the crank wheel of 4 inches diameter (0 e 
third less than diameter of pulley), but then the cat I can 
take is very small, aud the band, however tight tlips ou 
wheels with very slight increase of pressure at about l} 
inch from the centre. My own idea has been to Ax a 
spindle overhead with a wheel having two rates 16} inches 


Uin 


from the 


By taking the motion m t 
ll-inch crank to the 16l-mch wheel, and then transmitting 


and 6 inches diameter. 


this speed from the 6-inch to the 6-inch pulley, I should 
should get the motion sluw enough. Is there any oljection 
to the length of band? Again, if I brought the spindle 
forward so that its centre would be about 6 inches in ad- 
vance of the centre beds of Jathe, I could give motion to 
the wheels on handle of slide-rest, so as to make it self- 
acting. Is there any otjeciion to this? (The rouah 
sketches I send will assist to explain my moaning.) Any 
hints or inſormatiou from a subscriber will greatly oblige. 
—F. G. B. 

Piron or Screw PROPSLLER.—I wish to obtain the 
pitch of a screw propellor which I have. Can any sub- 
scriber inform me how to proceed, and also how to set the 
same out on paper ?—J. D. B. 3 

PRINTING Madic LANTERN Stipes —Can any valuable 
subacr.ber inform me how to paint magic lantern slides, 80 
that any colonr will appear clear aad transparent, or the 
chemica s used? — VIRGIL. 

A MACHINE TO BLock THE Faoxrs or WRLLINGTON 
BOOTS. Cn any of „our correspondents give & descrip- 
tion of one, with drawing if p ssi le ? -S. L 

B ILER MAKiNG —Can any correspondent inf rm me a 
any work that treats expressly upon boi er- m. king! i 
have Temp eton's Workshop Companion, but have fount 
the lenkth given for angle iron hoops in some instances 
i, correct. I want a work that will enter minutely into the 
su!.j-ct, with the details. —DavID Woop. 

ELEOTRO Mat«ix.—If any kind correspondent of the 
ENGLI:H MecsaNic can inform me what material is mest 
suita le for taking moulds fiom priuting suifaces (metal or 
wood) for electrotyping I shall feel greatly obliged, It 1 
possess the following properties :— deliver freely and yit! 
sharp and faultless mouids, unaffected by immersion + 
the copper solution and unaltered by continued use. 
have read Smee’s work, Walkers, and others of authorit 
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oa elec'ro manipulation, but find practical difficulties and 
objections ia the instractions givea for moulds to suit 
trade use. I hav» trisd bees-wax, gutta-percha, gut a- 
pe cha aod mwioe glue, white wax stearine, -permaceti, 
and have used combinations of the above with resin, flake, 
wbite Venice Turpentine, and so many other things that 
it would occupy too much spare o enumerate, and I cannot 
arrive at perf ction. - ESSAMICUS. 

Miogometes. Miny thanks to F. R. A S for his kind 
attention. but his answer does not meet my present dif- 
culty. What I inquire for is the p-actica! details for the 
coastraction of a wire position micrometer, w th two move- 
able wires in consequence of which I apply the term 
double) consisting of general dimensions and arrangements 
of its parts as being appropriate for a reflector of 13 inches 
diameter, 10 feet focal distance. In regard to the mount- 
inga, the simplest lineal drawing of Mr. Lassells would be 
suficient for my purpose, and would be very acceptb‘e. 
Farther, in 3 to the Luminous Image Micrometer, 
does it consist of what is called a Coddington eye-piece, 
with the third lens bisected ; and does the semi lens move 
ina plane as perpendicular to the axis, or in a curve like 
the heliometer ? Which of the two above micrometers 
have the most practical va ue ? An answer from the Fellow 
of the R.A.S. would be valued by—T. W. B. 

Woop Dres.—Will any reader oblige me with stains for 
the following woods: — Rosewood, walaut, satinwood, light 
and dar: oak ? T. K. 

Takina a PictcRe.—Will some of your readers describe 
tome succinctly the chemical changes which occur when 
1 a picture in the following order :— 

I. I put a plate in the bath. 

2. I expose ic, 

4 I pour something ou it and I see a picture, 

4. I tix it. 

6& In preparing a negative I put on a little more silver 
solu ion. Is thatanythlog like the depositing process of 
plating only without the galvanism ? 
ie? PN iodizing solution be necessary to plain collo- 

on -M. C. 

Beil zA Parssu nz. — Will some reader inform me the 
pressure of steam required to work acy inder of 14 lach 
bore and 11 inch stroke, a:so the sized boiler preferable ?— 
II CoxTAMA. 

GoLD asD SiLyEA SoLVUriox.— Can any reader inform 
me how to make gold and silver solution, and whether 
it can be applied to steel, aud how tu usa it?—Yousa 
Al Eca aNto. 

Gean.—Can any reader inform me how I can fix reversing 
gear on an hor.zontal engine, and also the simplest form 
of pump for supplying a 3 hurse-pover boiler?-—C, A. 
Woo.noved, 

I beg you to favour me with a short space in your 
va'uabie Journal in order to thank Anion for his remarks 
concerning a secondary battery, which he inse.ted in the 
Christmas : umber. As hə mailo an alusioa to one ofa 
more powe ful description, I should feel part cul irly 
obliged to him if he would, through your columns, kindiy 

usinat me with it ?—GaLvast. 

Hits JaPax8,—Caa any correspondent inform me the 
best and easiest method of preparing a smali quanti:y of 
white Japan quick drying ?—EKqoim UX 

Botton. -Can any reader give me the siz; and drawings 
of an upright boiler for a one horse engine, to be without 
brickwork !—Eccogsp TRIO 

ComDewsiuG APPARATUS.—Will any reader oblige me 
ma a plan ad 5 of the newest-sort of conden- 

og apparatus ?—GoLbDsMITI. 

oosa Taos —Wili some reader oblige me with a plan 
of eccentrics used on locomotives, and how to reverse 
them !—GuULDSMITH. e 

Cexe:T.—Can any reader oblige me by ‘nforming me 
how to make a really good cement for unitiag meerschaum ? 
—QUNMAKER, i 

ELscrRio.—Will Mr. Tonkes explain the helix of an 
electrical machine? I wish to know if the insulted wire 
is wound on each bobbio separately. or both at once—if 
separately, are the wires connected, and where ?—J. 
Srawaat. 

Tus Tasnisa@ Procsss.—Is the process known as the 
Tanning process the most convenient and best for an ama 
por in dry plate photography, and do they make goud ne 

ves }—Tan. 

PgoroosarzT.—In taking a positive photographic pic- 
tare ofa steel engraving after the ordinary iron developed, 
I washed over the plate with a wear solution of iodine 
and when fixing the picture with cyanideof potsssium 
observed a beatiful blue appearance, to secure which, Iim- 
mediately washed the plate. Many professional photo- 
graphers to whom I have shown it consider it to havea 
very effect. I have tried to produce the same on 
paper, but with»ut success. I have had the picture on 
glass now about two years, and it sthil hus a very preity aud 
novel ap , aad if any of your correspondents will 
tell me how to secure the same on pho prints, I shall be 
ob iged —IopInE 

Ongan, PHoTOGRaPaY, &c.—Will any correspondent 
answer me the following four questions : — 

I. Wh t is the principle of Mr. Barker's invention (of 
Paris)? The ed ob'ained is the pul ing d wa of the pallet 
in the windchest o an organ, so as to avoid a 1 touch 
upoa the hey board Is it done by electro maxnetism, or 
how iselectricity made subs rvient to this end? 

2. {remem ‘er seeing something of ai invention in the 
Mechanics Magazine long time since about aseries of smal 
elcctro magnets mounted in the form ofa pile with sheet 
India.rubber betwixcea h mutually attracting each other. 
eae’ the India-rubber, and thereby pulling down a 
cran 

3. A friend of mine his been lu the habit of developing 
with iroa, intensifyiag with pyrogallic and silver fixing 
with cyanide, and mixing al the waste solutions with the 
washing water together. A bluish coloured precipitate has 
nen produced Is it of any good, and what is it? 

4. there any substitute for the expensive transfer 


varnish sold at the diaphanie shops, and is there any 
method of treating an o-dinary piece of wall paper, en- 
graving, or coloured print, se as to get the co our and 
pl. ture off the paper on to a piece of glass ?—JoHN 
TaYLor. 

PuLarrsrva Giass.—Will some reader te'l me how to 
make a polirizing appara us for my microscope? Itis a 
fixed perpendicular one of this sort :— 


I have seen very good amateur ones made with paper 
casing, Yor. 


REPLIES TO QUERIES. 


AMATEUR’S Gas Biowripz.—This may be easily con- 
structed by any person; all that is requis te is a common 
blow-pipe aud a piece of brass tube about 8-16th inches in 
diameter. Bend the tube slightly at one ead, and at the 
shoulder make a hole so that the small end of the blow. pipe 
may pass through into the larger tube, to come abou: flush 
with its ead. Solder the joint to make it air-tight, aad 
fasten pieces of vulcanized iadia rubber tube of any oon- 
venient length, to each of the other ends of the brass tubes, 


and your instrument {s complete. Let gas pass through the 
larger tube and ignite it, now bow through the blow-pipe, 
and by regu ating th flame you can easily obtain any 
degrve of heat you wish, as well as a very steady flame of 
any shape. No one who ha- once used it will willingly go 
back to the singl- tube or ordinary blow-pipe, The fine end 
of the blow-pipe should be soout the ceutre of the larger 
or gas tube. —CrcLops. 

Mr. G. W. Watton 8 VsLoorpsps.—I am fully convince1 
that Mir. Walton will not ‘fire the river at London,” 
as he has failed even to kindle a spark of enl ghten- 
ment or laformatlon to my present slender koowledge of 
velocipedes. I shall feel extremely obliged if your corre- 
spoadent wi:l be more explicit if he should again attempt 
to make any further observations. I am totally ignoraut 
of its entire principle, and hope he will favour me with 
some more comprehensible remarks, as I am greatly inter- 
ested in velovipeies, and should li:e to construct an 
efficient, and as servicea le a one is possible.—4. Poooos. 

BatTaky.—I have no doubt tha many of your reaJers 
feel obliged to Anion for his co itribution to your Christmas 
number, and I trast that the promised informatlon respect- 
ing the rest of the ap us in connec ion with the 
“t secondary ba tery.“ KO, will very shortly appear in the 
excellent Exoiisa Mgogavio.—J. R. 

Tus SaFgety VALv«. -For weeks t. a question upon 
which I have once or twice touched, but have from want 
of time beea unable to dea with tho:ough'y, has beea out 
st iudiag, aud hitherto dealt with by your corresp sndents 
as One Of an entirely different character from that which the 
originator of the problem evidently intended. Having just 
now a few moments leisure, I employ them on tuis su ject, 
as I consider it onc of the moat imporiant that an English 
mechanic can take an interest in. 

In your number 31, page 62. T. G. Maugh asks the 
apparently simple question, What is the method of ascer- 
taining the pressure of steam a boiler can bear by the 
safety valve? This question, simple as it may appear, is 
one requiring some enquiry, and has evidentiy been mis. 
unders ood by all who have attemp‘ed to reply to it, in 
fact if it were not for the results of Mr. Wm. Fairbattn's 
la ours, nothing 15 worthy of an answer could be 
given to the question Thanks, however. to his energy. and 
really wondrous devotion to engineer.ng as a science we 
have transmitte- to us a formu a a> simple that none can 
sur ly misuaderstand, while its accuracy has been put toa 
test that seldom falis to the lot of formula founded upon 
tentative oper. ions [n order, however, to use his formula 
it is neces-ary to rind the strenxth of the material of which 
the boiler is to be composed, wiich cai only be done by 
exper ment prior to the biler beiag made upon a portion 
of each plate, aad even thea we must assume the plates to 
be homog-neous, a thing rarely practically realised, yet 
eran 80 for practical purposes. If now we assume 

at — 

D ~ the internal diameter of the boiler. 

L = the length u mitted to bursting pressure. 

1 the length after subtracting the part punched out. 

P = the bursting pressure. 

T = tenacity of material in lbs. 

t = thickness of plate in parts of an inch. 


the force to produce rupture longitudinally must be equal 
to D L P, and the resistance opposed to this force is equal 
to the area of material in the oagitudiaal section wu ti- 
plied by its cohesion or 2 t 1, T. and if rupture takes 
pace, the burstiog pressure is a’ least equal to, but must 
be greater han the resistance of the material ; yet let us 
consider it equal and the equation becomes— 
DLP=2 17 hence 
zt 


In this si{wple formula your correspondent bas all the in- 
forma ion he caa possibly require to suit his purposes, aud 
its accuracy was most. woodrously tested in the uu ortunate 
event which occurred at the Atlas Works, Manchester, 
when plates “ thick, gave way under a pressure of 12uUlbs. 
per square inch, and Mr. Fairbairn, who was caled in as 
evidence, showed clearly from the above formula, in com. 
bination with experiments subsequently made, tha. the 
explosion was inevitab o. Itis quite true that the Times in 
reporting Mr. Fairbairn's evidence, made 20 toos = 45,000Ibs , 
but since reporters canoot always be mathematicians, and 
the error did not materially affect the result obtained, per- 
h ps it would be bettor to accept the theorem gratefully, 
and bury the humbuys of reporters ia their native soil — 
oblivioa.— WN Torkas 

Bronzine —l tender to Give and Take my best thanks 
for his detailed account of how to rebrouse my coffee pot. 
I have a fo. ge at command, and will tase the first oppor- 
tunity of trying his process. 

EROS oF PRI xTER —In pe using your notices to corre- 
spondents, I find you have been mistaken in putting 
level wheel instead of beve' —Jun« MELAN. 

PROrOOAATEHT.— Lenox, in No 41, is informed that the 
best artificial light is the magnes.um wire, sold at about 6d. 
per yard. The following is a list of the chem.cals required 
in taking a collodion photograph :—Collodion, cystallized 
nitrate of silver, protosulphate of iron, glacial acetic acid, 
nitric acid alcohol, pyrog ilic acid, citric acid, hyposulphate 
of soda, black varnish, luirit varaish, or full iaformation 
I should advise Lennox to purchase “The Priociples and 
Prac ice of Photography.” by Jabes Hughes, 379, Oxford- 
street, W.—J. A H. (Wolverhampton). 

Drs.—In answer to Parian, he can make a good ebony 
dye by giving his work two or more coats of logwood, and 
two coats logwood and green copperas —T. H. 

CUTTING Scoargws in WooD.—in answer to X. T. Z., he 
can get a tap aud engine for cutting external and internal 
scrswa in wood at any tool-maker’s shop, raugiag in price 
frum 4s. to 803. according to s.se.—T. H. 

Taacixnc Papse.—Io answer to J. H. Raven, he can 
make a good tracing paper by thinning dowu Oanada 
bat.am with turpentine.— T. H. 

Tanks — Allow me thfbugh your useful paper to thank 
T E. Merritt for the trouble he has taken in describing 
his fret saw, for which I tender him my sincere thanks. 
BoTT Joint. 

Renpsaina Ivory FLIZIBLA.— In reply to J. M’Murray 
in No. 41. Ivory may de rendered fierible by Immersion 
in a solution o: phosphoric acid (sp gr. 113) until it 
becomes translucent, when it is washed ia clean cod soft 
water and dried. In this state it is us flexible a; leather, 
but gradua:ly bardens by #xposure to dry air. Immersion 
ia hot water will restore its softness and pliancy.”—Oooley’s 
Cyclopedia. —J. K. 

VELOCIPEDE.—I beg to inform Gladiatear that I have 
a double ve'ocipede in course of construction, but not 
quite Anished, which I think will be quite equal tothe 
best, and far superior to most. I have made a gre t im · 
provement in the treadles, and my improvements can be 
seen any time by applying at J. Pedrick's, 27, sandford- 
stieet, Portman Market. I would advise N. J. W. by no 
mesas to use wooden wheel, iron wheels are far preferable 
if well made. You ca.: combine strenzth with lightness, 
which is abs. lutely necessary for running on roads from 
twelve to fifteea miles an hour. I have an iron wheel I 
cao show any enquirer.—R. J. P. 

VELOCI sos WHRELS, For the information of N. J. W, 
I send the sizes of a pair of hind wheels I have made fora 
velocipedo. The height 4 feet, centre 54 inches loog, 
4 inches diameter, made ou: of a xood piece of elm; spokes 

{lance wood 4 inch on face, 14 iuch deep, ten lu each 
wheel. The best sort of Feiloes are half rims of hickory, 
which he can get bent at the coach t:mber-bender’s, the 
sizes us stated by T. B. M., with a} 1 half round tire. The 
reason why half rims are best is because there are only 
two joints, instead cf 5, 6, or 7, according to the number of 
spokes, Ishall be happy to give N. J. W. any further 
information should he require it.— Bo. ADAMSON. 

e Traoina Parsr —J, Se Raven asks for a 
receipt for preparing tracing r; Lextrac: the following 
from Mr, Grier's Mechanic’s Calculator. Mix equal parte 
of turpentine and drying oil, and with a rag lay it ona 
sheet of good silk paper, allowing the paper to lie by for 
two or three days t dry, and when it is so it wi 1 be fit for 
use. To use it lay it on the drawing tobe copied and the 
preparod paper being nearly tran parent, ta lines of the 

awin z will be seen through it and may be easily traced 
with a black lead p:ncil Th; lines on the oiled psper will 
be quice dis inct win it is laid on white paper.—Boaes.ar. 

ARTIFICIAL MAGNZT.— In answer to Telegraph Clerk 
respretia g an artifical magnet, he does not state what 
pet he requires o to wnat us, he intends pu ti g it, but 

will give tue dimen, ion; of one I have lately fi ted up 
and that will guide him in bis choice. Tate a piece uf 
inch bir (r uud of c urse) thirteeu inches long aod vend 
it in othe form of a horse shoe with the end: strictly 
parrallel, th n vet half a pound of covered copper w re, 
No. 16, and commence to wiad ou, the power may be 
increas i by covering the 1. on first by winding on strips of 
silk so th it the surface of the iron is protected fron con- 
tact, leave a free end of about 3 feet for attachment to the 
battery and begin abou: half or a quarter of an inch from 
the end, and fasten the firat tura with a piece of pe” 
thread, and proceed to wind the wire on as closely 
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it is coiled to the right or left, as it does not matter which 
is the north pole, and go righ: round the magnet, fastening 
the other end same as the first, the coils round the bend 
will be a little open at the outside or it will not come square 
on the second limb. You may then attach it to the battery 
and see if all is right, if so, varnish all over with red 
sealing wax dissolved in spirit, and it is finished ; but con- 
neeting one end of the wire will not be sufficient, as it is 
necessary that both ends of the wire should be attached to 
the battery to complete the circuit, or the magnetic influence 
wi l] not be set up. With this magnet I can suspend 281b., 
using a single pair, zinc and copper, same as I use for 


Electrotype plates 6in. by 3jin., but an increase in the battery 


pow: rwoulc make it very much more powerful. If Telegraph 
Clerk would call at my house I should be happy to show 
him my magnet and possibly interchange of ideas might be 


advantageous to both. The wire is sold at Knight’s corner 


of Foster-lane, Oity, price 33. 6d. per lb.— G. HUDSON. 

69, Park-place, East-street, Walworth. 

ScoToH M&cHANIc enquires about a turbine; I have one, 
made by the North Moor Foundry Company, one man’s 
power with l5lbs, pressure to the square inch of towns 
water. It hes not been used. I have it to dispose of at 
much less than it cost me. If Scotch Mechunic addresses 
E. H. H., Morning Teleyraph office, Hull, he can have full 
particulars by post. 

TELESCoPR, &C.—In reply to A. M., substitute a concave 
eye glass, and you will have a telescope suitable for view- 
ing terrestrial objects, let it be same diameter and focus as 
the convex one removed. I cannot give you instructions 
to grind and polish lenses, it is too difficult. Ordinary 
paste will do.——Ep McGurk. 

W. J. F.—It is my omi-sion. Thanks. You say the con- 
tribution isnot new. It hss the merit of being a most 
interesting subject, and I think I have described it plainly, 
and made i* simple enough as regards apparatus, &c.— 
Ep, Mod unk. 

RULE BRIrAXIIA.— Purchase them in Manchester of any 
respectable optician ; it will be your cheapest plan.— Ep. 
McGurK, 

FcRrw TRAA PDS.—One in a Fix will find that double 
threaded or any number of threaded worms can easily be 
made in the fo'lowing manner. Take a piece of paper and 
draw a succession of straight para'lel lines (the distance 


of the lines from eack other depends upon the coarseness of 


the thread), then fold your paper round a cylinder (any 
size) instead of letting the top line meet the top line again, 
After passing round the cylinder, let it meet the second 
line, and it will have a single thread; place it to the third 
line and you will obtain a double thread. So you may in- 
crease the number of threads to any amount by cutting 
down cach line after folded. 


Double. 
— ŘE a 

Threble, 

or thus. 


‘Matsin JOHN Feerze. 

Srzau Powrr.—I consider that F. II. Y.’s letter involves 
a complicated question, the power of the engine not being 
in the engine itself, but in the amount of water evoporated 
into steam by his boiler, Now, it stauds to reason that if a 
certain amount of water will produce agiven amount of 
power, that twice that amount of water will produce double 
the amount of power if subjected to the same influence 
under the same circumstance. According to Watt, one 
horse-power was equivalent toa cubic fuot of water con- 
verted into steam in onc hour. Taking it then that his 
boiler converts into steam five cubic feet of water in the 
hour, he will understand that his power, plus the amount 
necessary to overcome the friction is equivalent to the 
power exerted by his sma ler engine, and that twice that 
amount of power under the same circumstances, plus the 
allowance for friction, will equal the power of bis larger 
engine, From this he will understand that, the engine not 
being the power, but merely the machine by which the 

wer is applied, as long as that machine is of such 

imensions so as to be capable of employing that power 
which I take his engine to be, the fault cannot lay 
with itself. He must, therefore refer to the boiler for the 
solution of this mystery. If his boiler is designed to supply 
a given power less than a 10 horse-power, we will say b- 
horse power, it will have its heating surface proportioned 
to evaporate agiven amount of water, with so many pounds 
of coal, according to the ideas of the maker, and, as long as 
that amount of coal is properly supplied the smaller engine, 
Ac., will work efficiently. F. II. Y, now takes away the 
smaller engine, and supplies the boiler with twice the 
amount of fuel. By theory, this should work well, because 
twice the amount of heat wilt evaporate twice the amount, 
of water, but engineers know from experience that this 
willnot be the case for, as the heating surface has not 
been increased, the time occupied by the air passing 
through the flues w,li no: be sufficient fur the water to ex- 
tract the required quantity of heat; therefore the increased 
heat would not be fully used. This is but one of the mauy 
means, but it would take a long letter to describe them. 
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neatly as possible; it does not make any difference whether 


Any explanation I will give with great pleasure. I should 


be glad if he would glve his opinion, that I might 
judge it and I will accept with great pleasure the opinions 


of any others of your readers, 

In aformer number of this paper a correspondent pro 
posed that a full-sized engraving of some mechanical con- 
trivances designed by the subscribers of this paper should 
be published along with it now and then. As you seemed 


inclined to accept this proposition, I now propose that 


when you consider it necessary to issue one of these en- 
gravings, that you insert a par graph at the tep of the 
column devoted to ‘Answers aud Notices to Correspon- 
dents and Readers“ to that effect, that myself and others 
of your readers may have time to prepare our drawings, 
Ke. As these drawings may not be intclligible to all, I pro- 
pose that they should be neatly lettered, and accompanied 
with an article exp aining their capabilities. If this should 


meet with your approbation, I hope that the requirements 


of this portion of my letter will be swiftly answered, Will 
Mr. Martin be so kind as to oblige me witha more lucid 
explanation of his lathe centre - ADRIAN NEISON. 
ANSWER TO LEARNER.—The diagram explains, we shou'd 
have presumed, clear:y what the author meant, without 
even the description given, We will. however, endeavour 
to further assist you. The travel mentioned 6 inches is an 
e for the purpose of explaining the problem 
lus :— 
a = Travel. 
B — Width of port 
x = Lap of valve or the unknown quantity. 
a 4 inches 
Then —-— —-—~ =x or 2 inches. 
Bx2 2 
When the author states that the half travel of the valve 
= Width of opening or port, plus outside lap, he merely 
reiserates the meaning of the five illustrations in pages 43, 
43, and 45. 
Power OF Microscopr.—A microscop: is advertized as 
magnifying perhaps 4 or 6,000 times. I bought one said to 


do this, a compound one with four object pieces, but a 


piece of moth's wing 1-loth of a square inch does not ap- 
pear to be so very much larꝑ er after all certainly not 6,000 
timer, or even 6. How is the term of the magnifying 
power to be explained ? 

Prorocearpnic.—A. P. miy remedy his both defects by 


bottling it, mak iog it slighf.y alkaline by the addition of 


ammonia, and p'acing it in sunlight until the organic im 
purities are precipitated, and the solution appears bright 
and clear. A thirty grain nitrate bath iodized with four 
grains of iodide of potassium to the sixteen ounces newly 
made gave the crlebrated Mr. Wilson some of his best in- 
stantaneous pictures. In winter the silver bath should be 
stronger, say 49 grains. A. P. must be particular to use 
parei at oiled water in making his bath fur this purpose.— 


Patent CoMrass.—Your correspondent R. W. Willis has 
got on the wrong tack altogether. My patent compass is 
not an insulator, just because it cannot be done. The com- 
pass needle may be counteracted by opposite poles, and by 
such means it may be rendered perfectly astatic, but insu- 
lation is out of the question. The prinwiple I have adopted 
in my patent is counteracting and adjusting. I place my 
several counteracting magnets in such a position on the 
compass card, that the needle may havea portion of free 
polarity just suffivient for its Working and no more; but 
there is no insulation. I keep up my currents by other ad- 
justivg magnets placed also on the card for that purpose.— 
ROBERT ALEXANDER. 

SkIX PraesxRvinc.—Youty.—Small skins may be pre- 
served in the following manner. They are first cloanedand 
ecraped; they are then rubbed over with arsenical soap, 
prepared thus:—To four pounds of white curd soap add 
one pound of arsenic and one ounce of camphor ; cut the 
soap into thiu slices, and dissolve it in one pint of water. 
When melted, add the arsenic and camphor, stirring them 
well together, and boil again, unyil the substance of a thick 
paste is attained, and pour it into jars while hot. Wheu 
cold, tie it up carefully with bladder, and it will retain its 
qualities for years. 

PoLIsuING SKELETONS, &c.—My general way is to place 
the skeleton near an ant’s nest. In a week or so the flesh is 
ail eaten off, and the bone is polished superior to any work 
of hand. Horns might probably bo polished in the same 
manner by rubbing overthem some fatty substance that 
the auts will eat. — T. ALLEN. 


PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal. 
APPLICATIONS FOR LETTERS PATENT. 


36. Julin Moore, Henry Moore, and George Lund, Burnley, improve- 
znents in looms fur weaving, Dated January 5, 186. 

37. John Jackson, Sudden Brow, Rochdale, improvements in mille 
for grinding corn and other grain, Dated January 5, 1866. 

38. William John Syiions, 131, St. James’-read, Holloway, tmprove - 
ments in smiths” forges and furnaces for smelting aud puddling 
iron, steci, and other metus. Dated January 5, 1856. 

39. James Ronald, Liverpool, finprovements in or applicable to 
machinery for combing, dressing, and disintricating hemp, flax. 
wool, cotton, and other fibres aud fibruus materials. Dated 
January 5, 1884, 

40, Elins Taylor, Hartford Villa. Patcham, making building bricks 
finpervious to water or waterproof, Dato January 3, 1838. 

41. John Frangis Wheeler, Ryde, Isle of Wigut, an improved appa- 
Tutus for warning feet. Datel January ñ, 1836, 

42. Edionnnd Walker. London-street, iuprovements in windlasses, 
Dated January 3, 1806, 

43. Henry Duncan Pae ton Cunninghain, Bary, improvements fn 
working and in the service of gnus with thetings thereof, aud in 
gun carrnges. Dated January 5, 1836. 

41. Willam Winter, Leeds, improvements in locomotive, stationary, 
and wierine engines. Dated January 5, J856. 

45. Alfred Viuceut Newton, 66. Chancery-lane, improved apparatus 
for feeding steam boilers, Dated January 5, 1968. 

w. Horatio Ames, Morley’s Hotel, Charing-cross, improvements in 
ordnavce. Dated January 6, 1856, 

47. Wiliam Clark, 63, Chancery-lane, improvements in bridges. 
Dated January 6, 1965, 
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48. Frederick Tolhausen, 149, Boulevart Magents, Paris, improve. 
ments in locks. Dated January 6. 188. 

49. William George Battle. South-bank, Surbiton, Surrey, an im- 
proved apparatus for lubricating purposes. Dated January 6, 
1446. 


Baron Oscar de Mesnil, Brussels, improvementa In towing boats 
on rivers or canals, a part of which is also applicable to the 
traction of vehicles on rail or tramways or commun roads, 
Dated January 6, 1883. 

351. Heury Haley Collhas, 58, London Wall, improvements in print- 
ine presses known as copper-plate presses, Dated January 6, 
18:36. 

52. Thomas Sagar, machine maker, George Keighley, machine 
inaker, Joseph Clegg, weaver, and Thomas Richmond. minufac. 
turer, all of Burnley, Lancaster, certain improvements in loos 
for weaving. Dated January R, 1865. 

53. Timothy Joseph Clanchy, Cathedral Club, Cathedral Hotel, 
Mauchcster, an improve nt in collars for the neck. Dated 
January 8, 1888. 

54, Thomas Welcome Roys, 44, Castle-street, Liverpool, improve- 
ments applicable to the hsisting or 5 tackle for recovering 
sunken whales or other subinerged bodies. Dated January 3, 
1. 

55. James Kerridge and William Peverett, Leiston Works, near 
Saxmundham, improved machinery Yor assorting grain and seeds. 
Dated January 8, 1965. „ 

56. Archibald Gibb, Maryhill, Lanark, improvements in machinery 
or apparatus for the construction or waking of woulds fur 
caating in metals, Dated January 8. 1986. 

57. James Hodges. Penny Hill, Bigshot, Surrey, improvements in 
machinery used fur ratsing and treating peat or bog earth or 
soll, Dated January 8, 1896. 

58. Herbert Newton Penrice, Witton House. Norwich, improve · 

ments in machinery employed in forming tunnels sod galleries 

in rocks. Dated January 8, 1886. 


LIST OF SPECIFICATIONS, 4&0. PUBLISHED DURING TESE 
WEEK ENDING 6TH JANUARY, 1866. 


. Signalling in railway trains, E. Whittaker—4d. 

. Riilway and other signals, A. W. Banks—4d, 

z. Steam cultivator, R. Winder—81. 

357. Patched balls for fire-arma. M. Peck —8d. 

. Locka for dre arms J. P. Linsay—ls. 

. Fastenings for doors, windows, &c, G. R. Meek, and W. H. 
Howes- -d. 

. Working sewing machines, A. V. Newton—ls, Iod. 

. White pigment, J. Dalo, — 4l. 

. Breecb-loading ordnance, A. Krupp—ls. 64d. 

. Scissors, shoars, and edge tools, C. Lingard—4d. 

. Blast furnaces and cupolas, E. Leigh —la. 4d. 

375. Rolling and hammering iron. J. Kamsbottom—8d. 

374. Preparing cotton and othor tibrous substances, E. Lord 10d. 

377. Looms, R., G. Hazard 44. 

Sixnalling in railway trains, A. C. Edwavds—4&. 

. Affixing adhesive labels, H. W. Hart 6d. 

„ Bvots and shoes, G. Coles, J. A. Jaques, and J. A. Fanshawe -l. 

. Boxing, fencing, and cricket gloves, H. Eulaxnuel Sl. 

, Counting coins, money, &c., J. Schueuhr— 4d. 

. Reaping and raowing machines, D. H Bart er—104. 

385, Brooches and lockets, G. C. Haseler, aud J. B. Hasler 6d. 

Railways, J. and J. Porter - 8d. . 

387. Buoys, beacons, fluats, and pontoons, C. Atherton, and A. H. 

Renton —$d. 

389. Machinery oils. J. Hall— 4d. 

. Winder for rivbons, Ce, T. A., and M. A. Verkruzen—&l. 

. Heating water aud connecting metal pipea, A. Mel. aren 11. 

391. Separatiug gold and silver from their ores, W. Crookes-— I. 

. Alarums, C, Wes! — d. 

303, Case hardening iron, E. H. Newby—41. 

. Pen and pencil holder, E. J. Hill -d. 

. Furnaces, boilers, and apparatus for regulating the flow of steam 
J. Cass 33. 4d. 

. Sewing machines, A. V. Newton— 1s. dd. 

. Cupolas aud blast furnaces, H. II. Grierson, and J. M. Rigby -!. 

. Caoutchouc, “. A. Le Comte de Fontalne Moreau — 4d. 

„Cutting and marking collars, &., D. Burr, W. H. Page, an. IJ. 
C. Newey la. 4d. 

. Rivetting machinery, H. M. Rennard— 4d. 

„ Steam boilers, R. W. Thompsou—84d. 

. Gunpowder, L. H. G. Ehrhardt 4. 

40%, Extracting turpentine aud tar from wood, J. A. Pastorelly - A. 

404. Bogie trames for locomotives aud cacriages, W. Adams 1s. 41. 

f Paddle wheels, J. G. Tongue —10l. 

. Penholdors, F. €. Vannet—6d. 

„ Specifications will he forwarded from the Commissioners of 

Patents’ Office, Southam pton-buildings, Chancery-lane, by post on re- 

ceipt of the amount of price and postage. Sums exceeding 5s. must 

be remitted by Post-oftico Order, made payable at the Post-offlee. 5, 

High Holborn, or Mr. Bennet Woodcroft, her Majesty's Patent Office. 

We cannot undertake to forward Specifications, or Books advertised 

from the office of Tre ExutisH MECHANIC, 


SIMPLE METHOD oF PaVENrINd BorLge INcrusti- 
TIONS. —In a manufactory at Lorenzchacht they use water 
holdiog a little clay ia suspension, and after thre: 
mouths’ work find on the sides of the boiler only a little 
mud, which is easily scraped off. This mud is nothing 
mode than the clay itself, which prevents the depos! 
of crust mechanically by keeping the particles of deposited 
ma'ters apart. 


THE MARKETS REVIEW. 


REMARKS 

The Metal Market duriog the past week has not shown any 
great degree of aalmation; but it ls usually the cwe at this 
period of the year thut comparatively litt le bu«iness is dolog. 
Although not greitly Influenced by the fluctuations in the 
mouey market, yet to a certaln extent it is affected by the 
high rate of interest. This ts feit especially in speculative bul- 
ness, Which cannot fall to be acted upon by tightness in ths 
money market; and wa must, therefore, expect to tad that 
thase kinds of transactlous are less frequent than they were a 
short time since Altogether the general appearance of the 
metal market is by no means unfavourable, and w + loox for- 
ward with couſldence to much activity in metals duriog the 

ear. 
j Copprr.—The market for this metal 1s In rather an uncer- 
tain state; some parties malntalning that prices will agalu 80 
up and that we shall yet ss copper both dear and scarce ; 
White others eonsider that the aflulr beeween Spain and Cu 
will be settled ere long, and that tien prices will become 
lower, 

Irov.—In Staffordshire there are not many orders to hand, 
but there fs every prospect of agood demand. There are some 
fears lest the Untted States Congress should agaln rise th? 
duties on the importation of iron, otherwiss a large demand 
from America seems certain. lu Welsh, as the preliminary 
meeting of the ironmasterd recommended no alteration In 
current rates, buyers have given out orders more freely, but it 
is “ot expected that an extensive transactions will take place 
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before the usual quarterly meetings are held. The / xports are 
about an average, which at this season of the year is satis- 


factory. 

Lzan, —The markot is firm. 

Trv.—English remains steady at the official rates, but the 
market for foreign has bec ome very fiat. 

Bpelter has not been very active during the week 

Tin-plates continue very active, and an advance of Is. per 
box has been announced by some makers. 


LATEST PRICES OF METALS. 


COPPER., 


£ 8. d. 3 

British cake and tile............per ton 102 0 O 106 0 0 

Best Se ected l do 104 0 0 109 0 0 

Sheet „„ „%%% „ „ „ EE EE ETRE EIS do 106 0 0 111 0 0 

Bottoms PP e Ieee eee ee „„ „„ do 113 0 0 116 0 0 

Australian neee eee do 107 0 0 110 0 0 

Yellow metal. . . . per lb. 0 0 9 0 C10 

IRON. 

Pig in, Scotland eee De ton. 3 6 6 cash. 

Welsh Bars, in London.. do 715 0 8 0 0 
C ‘CO 700 k EE 
&tafford-hire ... do 8 15 0 — 

Ts qua P TE 0 9 15 0 = 

Nall . es do 8 15 0 — 

LEAD. 

Pig, Neige eee POP tom 2013 6 21 0 0 

neee do 22 3 0 22 10 0 

. = . ee 24 3 0 — 

Red or minium . do 22 10 0 — 

White, dry POeTP eI 66 do 29 5 0 — 

go STOUR T esse sesee ee do 28 0 0 29 0 ¢ 

Litharge (WB). isic do 24 15 0 25 0 6 

Quicksilver. . ...... per bottle 718 6 8 0 0 

Spe' ter, S lles lan. . .. . . per ton 23 0 0 23 10 0 

ogish sheet ...ccccccescoosesccce do 28 0 0 — 

White zinc, powder Peers ELETTEL] do — — 

STEEL 

Swedish fag got. . ... . per ton 16 0 6 — 

rT) OGG, PAETE ETE, 0 15 0 0 = 

Panca „„ 6 46 6 6 6 6 6 „ „per cwt 95 0 0 97 0 0 

Straits, fine, cash Se ee eee eet eetee do 90 0 0 90 10 0 

English Block CeCe ee eee eee eeterees per ton 102 0 0 — 

0 č Pars 1 do 103 0 0 — 

” Nene do 105 0 0 —— 

PRICES CURRENT OF TIMBER. 

Per load— £ s. £ s. . 
„ ˙A q ˙»Ü0Ü—Ü1Lu 10 38°20 2nd do . ., 11 0 12 10 
Quebec, red pn. 310 4 15 St. Petersburg 

yellow ine 310 4 © Wi » 

n OO 6 6] Paland j..::<:...; 610 10 10 

elm . .. 310 5 Of Memel ee 0 38: 0 
Dantzic oak...... 3 10 6 10 Christiania, per 

r C. 12 ft 
Memel fir....... 315 4 0 by 3 dy 
1 E E i. 9in. yellow 18 0 230 
Swedish ......... 210 2 15 Deck, Plank, 

Masts, Quebec, Dan t zie, 

rd. pine... 5 10 6 10 per 40 ft. 

yellow pine 510 6 10 e 

red pine...... 0 QO 0 0 Staves per tand- 

Lathwood, Dant. ard M. 

333 7 10 8 10 Quebec, pipe ... C0 0 65 0 

St. Peter's... 8 10 9 10 pupchcon.,. 18 0 20 0 
Yellow Pine, per Baltic crown 

reduced C. plpe . . . 220 0 250 0 

Canada, Ist qual. 17 0 18 19 

MISCELLANEOUS. 
Za. 8 * E g. Cs. 

Pumice STONE pr Olive, Gallipoll...53 0 0 0 

tun . ͥ 8 © Cocoanut, Coch. 

OILS, &c. r e 9 OD 

Seal, pale pr. tun 50 O 0 0 Palm, nne . . . . . 441045 0 

Sperm body . 115 0 117 0 Linseed . . .. . 38 0 38 5 

6 . . . . 53 O O ( Rapeseed, Eng. 

Whale, Sth jSea Pale . . . 56 0 57 0 

pale . .. . 48 0 50 0 Cotton, ceed ...... 35 0 42 10 

DUBLIN 


INTERNATIONAL EXHIBITION. 


No. 632— CLASS D—Section 22. 
PRIZE MEDAL 


AWARDED TO 
CHATWOOD’S 
PATENT SAFE AND LOCK COMPANY 
(Limited), 

LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, 


ron THEIR 
FIRE-PROOE SAFES, LOCKS, 
WITH SPECIAL MENTION OF THE 


“WEDGE PROOF FASTENINGS” 
OF 
S. CHATWOOD. 


PTICAL AND PHOTOGRAPHIC WARE- 

HOUSE —J. SOLOMON, 22, ei Lion-syuare, London, Paten- 

tee of the Lamp for Burning Magiresium. Illustrated Catalogue on 
application. 


KC, 


LANS ELEVATIONS, &c., Made, Copied, 
Traced Reduced, or Enlarged, in the best manner, at moderate 
charges, by J. J, GREENE, 63, Upper Stamford-stroot Blackfriars, \ 


THE 
WORKING ENGINEER’S 
PRACTICAL GUIDE 


TO THE 
MANAGEMENT of the STEAM ENGINE and BOILER 
WITH RULES AND INSTRUCTIONS FOR 
VALVE SETTING: 


So as to secure a Full Development of the Motive Power, 
Illustrated by Diagrams and Evgravings. 


By JOSEPH HOPKINSON, 


Of tho Firm of J. Hopkinson and Co., Engineers, 
Britannia Works, Huddersfield. 

London: John Weale, High Holborn; and Simpkin, 
Marshall, and Co. Manchester: Thomson and Son; and 
A Heywood, Huddersfield: B. Brown. Or the Author. 

Price 4+. ; post free, 4s. 6d. 


“THE ARTIZAN.” 
ATENT OFFICE & DESIGNS REGISTRY, 


(Office of The Artizan ” for Scotland). 
W. R. M. THOMPSON & Co., 20, Buchanan-street, Glasgow, 
Consulting Engineers and Patent Agents, 
in connection with 
WILLIAM SMITH, Eeq., C.E., Director of the Artizan Patent Office” 
London, Proprictorand Editor of the “ Artizan,” a Monthly Record 
of Ergineering and the Industrial Arts, TRANSACT ALL BUSLNESS RE- 
LATING TO B frian AND FOREIGN PATENTS FOR INVENTIONS, AND THE 
REGISTRATION OF DESIGNS, AND LXFCUTE PLANS AND SPECIFICATIONS OF 
ALL KIND3 OF MACHINERY LN THE MOST CORRFCT MANNER, AT THE LOWEST 
POSSIBLE CHARGES. Provisional Protection, 48 8s. Ordinary Charges 
for Complete Patent, £42. 

All general information in reference to Patents given free on 
personal application, or by letter, when an addressed stamped en- 
velope is enclosed. 

The “Artizan” supplied, and all business for it in Scotland may 
be transacted at the above OMlce, 20, Buchanan-street, Glasgow. 


EOLOG Y.—Collections to Illustrate the New 
Edition of “ Lyell's Elements of Geology.” and facilitate the 
Study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 
to 200 guineas; also single specimens of Minerals, Rocks, Foesils, 
and Recent Shells, Geological Maps, Hammers, all the Recent Publi- 
cations, &., of J. TENNANT, Mineralogist to her Majesty, 149, 
Strand, London. Private instruction, is given in Geology and 
Mineralogy by Mr. TENNANT, F. G. S., 149, Strand, W.C. 


FOR THE 


PROTECTION 


OF 


LIFE 


AND 


PROPERTY 


FROM 


FIRS, 


CAN be seen in 
yiction on any Mon- 
day, Wednesday, op 
Friday, at 12 or 8 
o'clock, at 


133, Upper 
Thames-street 


INSURANCE COM- 
PANY. 

Heap OFFICES, 
LONDON: ROYAL INSURANCE 
BUILDINGS, LOMBARD- 

STREET. 
LIVERPOOL: ROYAL INSUR- 
ANCE BUILDINGS, NORTH 
JOHN-8TREET. 

Total Annual Revenue exceeds 
£°00,000, 
Accumulated funds in Hand over 
£1,160,900. 

FIRE DEBARTMENT. 

The Receipt of Fire Prewicus has 
progressed as follows :— 

18%6 . 151.73 | 1860 . . . £282,978 
1858 .... 196,148 | 1862 .... 400,590 
While for 18%4 they amounted to 
£406,493. 

The ROYAL INSURANCE COMPANY has iuvariably been dis- 
tinguished for its promptitude and liberality in tho settlement of 


claims, 
LIFE DEPARTMENT, 
The rapid progress and position of this Branch will be best shown 
by the n statement of the New Life Business effected for the 
years 


Net Sum Assured 
on New Policies after 
deducting Guranteces. 


Net Premium: 


s. dl. £ 1 
1900 . „ n eln 18 3 15,079 10 
l “OSU TOL AT” . eves cues 16.627 18 0 
S. „ 201,857 25 2 8 22,553 13 2 
IS bel o o 10 24,059 12 8 
1864 „ oe 21,018,897 11 5D 55 32,708 10 7 


Large Life Bonuses every Five Years. Those hitherto allotted have 
been the largest ever continuously given by any company. 
Security for both Fir- and Lite Bruches. 
Capital, £2,09),003, s 
PERCY M. DOVE, Manager and Actuary. 
JOHN B. JOHNSTON, Secretary in Loudon. 
, The ROYAL INSURANCE COMPANY will give its clients 
every ulvantage to be derived from the Reduction of the Duty on 
Fire Insurances 


OYAL POLYTECHNIC.—Prof. PEPPER 


on Polarised Light—New Serio-Comic Ghost Story (J. H. Pepper 
and Heury Dircks, joint iuventors) entitled. The Poor Author 
Tested“ New Scene, with the wonderful illusion called“ Proteus“ — 
Musical Entertainment, by Frederick Chatterton, Esq.—Lectures by 
J. L. King, Esq., and F, Clifton? Esq.—Adualesiun to the whole, UNE 
SHILLING Open from Twe o Five. 


WEALE’S SERIES. 
Catalogue on Application. 


MACHINERY, Construction and Working, by 
C. D. Abel. Is. 6d. Illustrations, 4to. 7s. 6d. 


STEAM AND LOCOMOTION, by J. Sewell. 
28. 


LOCOMOTIVE ENGINES, by G. D. Dempsey. 
Is. 6d. Illustrations, 4to. 48. 6d. 


MECHANISM AND CONSTRUCTION OF 
MACHINES, By T. Baker; and TOOLS AND 
MACHINES, by J. Nasmyth. 28. 6d. 

CLOCK AND WATCH MAKING, and Church 
Clocks and Bells, by E. B. Denison. 3s. 6d. 


STEAM ENGINE, Mathematical Theory of, by 
T. Baker. Is. 
LONDON: VIRTUE BROTHERS & CO., 1, AMEN CORNER. 


NEW WORKS ON ENGINEERING AND SURVEYING. 


PUBLISYED BY ATCHLEY and 00, 
106, GREAT RUSSELL-STRERT, LONDON, W.C. 


NEW OFFICE BOOK FOR ARCHITECTS, ENGINEERS, 
&c., by G. Rennie, Esq., C. E. 5s. 6d. 

A NEW PRACTICAL WORK ON MECHANICAL EN- 
Giseertne ; £8 plates of Workshop Machinery, &c., and 91 wood- 
cuts. By Francis Campin, Engineer. 8vo., cl., 27a. 

INCITEMENTS TO THE STUDY OF THE STEAM 
apat 8 Edition, enlarged. By W. Templeton, Engineer. 

‘Noth, 58. 

THE OFFICE AND CABIN COMPANION, 2nd Edition. 
By J. S'mon Holla d. Chief Draftsman Steam Branch of the Con- 
trollers of the Navy's Department. Price 5s. 6d. These Tables are 
ordered to be used by the Admiralty. 

ANEW WORK ON MINING ENGINEERING, LAND, 
AND RAILWAY SURVEYING. Plates and diagrams, Svo., cloth, 
303. H. D. Hoskold, Miniug Engineer. 

STEAM ON COMMON ROADS, fully illustrated. By C, 
F. Young, C.E, Cl., 12s. 6d. 

THE ENGINEER’S POCKET REMEMBRANCER, for 
Engineers, Architects, Surveyors, Builders, && By Francis Cam- 

pin, C.E. Cloth, ds. 6d. 


AUTION to ARCHITECTS and BUILDERS. 


In consequence of complaints arising from the substitution of 
INFERIOR and SPURIOUS ARTICLES instead of 


SMITH'S PATENT DOUBLE-ACTION DOOR SPRINGS : 
SMITH’S PATENT WEATHER-TIGHT WATER BAR; and 
SMITH’S PATENT WEATHER-TIGHT CASEMENT FASTENING 
for FRENCH WINDOWg 


The above are most respectfully requested to observe that all 
GENUINE ARTICLES are stamped with the NAME and ADDRESS, 
SMITH, Patentee, 69, Princes-street, Leicester-square, London ; 
aud SUCH ONLY are WARRANTED. 


By 
M 


O CONTRACTORS, ENGINEERS, SHIP 
BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
ferwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock [ron of all sizes; Shect Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Tram Rails; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 

Forgings, Castings, and Railway Material of every description, 

JOHN HORSLEY, 
Iron Agency Office, 
2. ST. ANN’S SQUARE, MANCHESTER. 


DO ARCHITECTS, MACHINISTS, and PRAC- 

TICAL ENGINEERS, An exper’enced man is desirous of ob- 
taining asituation in any capaci‘y in one of the above firma, Apply 
to T. B. C., 24. Grenville-street, Jersey. 


Jo SECURE INVENTIONS by Patent right 


at home and abroad, consult Mesars, TONGUE and BIRKBECK 
(gratis) 34, Southampton-baildings, Chancery-lane, W.C. 


SUFFELL, MATHEMATICAL 
INSTRUMENT MAKER, 11, BRIDGE-STREET 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her 
M igh Government. The 7 sets of Instruments, 
from 108. to 42s.; Telescopes, 5 miles range, from 6s. 6d. ; 
10 miles ditto, 8s. 6d. and 10s. 6d.; Boxwood scales, engine 
divided, 2s. 64, ; T squares, 1s. to 5s. ; Measures and Rules 
of all nations, Post-office orders fiayable at Charing 
Cross branch. Lists of prices forwarded on application. 


TO TELEGRAPH INSTRUMENT | MANUFACTURERS AND 
OTHERS, 
ESSRS. WELLS AND HALL have always 


instock overy description of India-rubber, Silk, and Cotton 
Cove:ed Wires for Electrical Instruments, Bells, &e. 
Also, Zine and Lead Wires. 

THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 
MANSVIELD-sTRELT, SOUTHWARK, S.E. 
AND 60, ALDERMANBURY, EC. 


OLLOWAY'S PILLS.—THE READY 


REMEDY.—When winter sets in the human constitutior 
underguca many trials, from some of which disease wil! spring, unles 
the blood sepelled from the surface of the body find organs capable of 
receiving it, and secretions adapted to consume it. This preservative 
power is admirably displayed by proper doses of Holloway’s Mill's, 
which relieve the liver, kidneys, and bowels from wndue congestion, 
by immediately auginenting their secretions, and so diverting any 
surplus quantity of blood from a situation where its continued 
presence must be mischievous, With these pills and an attentive 
perusal of their accompanying “directions,” neither great judgment 
nor much ex] (rence is required to conduct oven the delicate through 
the trying time of winter, 
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JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, E.., 


LITHOGRAPHER. 


PRINTER, ARTIST, 


AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. 


TUCK’S PATENT STEAM PACKING. 
FOR STEAM-ENGINES, PUMPS, &e. 


ADVANTAGES.—A more perfect va- 


coum is obtained, Friction reduced, 

SS great saving in oil and tallow, and the 

Packing is gradually and completely 

worn away without becoming hard. 

Thus obviating the necessity for 
drawing the old Packing, 

J. H. TUCK AND CO. 35, 

CANNON STREET, EC. 


J. H. TUCK AWD CO., 


beg to call attention to the annexed 
7 “TRADE MARK.“ which in future 
N \ will appear upon each length of 


TUCK’S PATENT PACKING, as also 
upon their other Rubber Manufac- 


~ | tures, 
Vim GUARANTEED QUALITY. 
Suner INDI A-RUBBER. 
; \y Hose, Tuono, Banvixc, BUFFERS, 
&c., C. 


J. H. TUCK AND CO. 35, 
GANNON STREET, E.C. 
Wok ES, LAMBETH. 


HART'S. 
ILLUSTRATED OATALOGUE 
oF 
CHEMICAL, ELECTRICAL, and other PHILOSOPHIOAL 
APPARATUS. 


Free by Post, 
W. D. HART, 


8, NORTH OOLLEGE STREET. 
EDINBURGH. 


W. & A. GLOV EB, 


ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SOREW CUTTING, TURNING, AND PLANING. 


TRADE MARK. 


JOSHBPH STANLEY, 
(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


88, FIELDGATE-STREET, WHITECHAPEL-ROAD, I. 
Patterns designed and arranged from instruction according to 
requirement. 


JAMES LEWIS, 


(Late Lewis & Bon), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventiones. 
41, GREAT QUEEN-STREET, LINOOLN’S INN-FIELDS 


(Late of 6, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


GTAN DARD GAUGES, Surface Plates, Straight 
Bdges, Scales of Length, and other Instruments of Precision of 
great accuracy aud of all sizes. f 
UH. GARSIDE, 17 Coupland-street, Oxford-street, Manchester, 


OTICE.—Removing to No. 122, from 132, LONG 
ACRE, LON DON, W.C.—C. SUFFELL, Manufacturer of Im- 
preved Engineering, Surveying, and Drawing Instruments for Home 
or Foreign services. Every instrument of the finest quality at very 
reduced poom Standard Measures of all Nations. Post- free Cata- 
loguea. od te al! parts on remittance or London reference, 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched) 
Leather Hose Pipes, Fire Buckets &0. 

W. GOODWIN, AND CO., MANUFACTURERS, 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 

Price Liste Free 


J. H. Mc MORRAN. 


ENGINEER AND MODELLER, 
140, SALISBURY COURT, PLEET STREET. 
Castings supplied. 


MONEY ADVANCED in sums of any amount 


for lorg or shart ods, one or more sureties required, except 
the security of a deposit or money is given. Life assurance is 
uptfocal—NATIUNAL GUANDIAN AS4URANCE COMPANY 
(Litnt-d), 484, Oxfurd-street, Bloomsbury, W.O.. 
TROS. BOURNE, See.. 


CROUCH’S 
NEW EDUCATIONAL MICROSCOPE. 


The Stand, having coarse and fine adjustments to Body, Axial Joint for Inclination, convenient Stage 
A . às under), Concave Mirror, one Eye-plece, Ad., Objectives, An. of 12 deg. and lin. of 16 deg. Angular Aperture. 


pee 
Packed in polished mahogany case .. 
The above, including jin. of 74 deg. An 
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Ditto, ditto, with Polariascope, epee Lens, and No. 2 Eye- pleos, thus giving a ranve of six fying powers és 75 . 7 7 0 
Ditto, ditto, with Camera Lucida, Eye-glaes and Stage Micrometers, Condenser on Stand. Zoophyte Trough, Live Box, Stage 

Forceps and Hand Pliers. and also including a carefully selected series of two dozen objects 1010 6 


Messrs. CROUCH introduce their New Educational Microscope as being specially constructed to meet the demands of those requiring 
an fpexpenaive Stand and Object Glasses, which shall be worthy the adaptation of all Apparatus necessary at any future time, The Odjec- 
tives supplied are of their own make and guaranteed. Full particulars forwarded on receipt of two stamps. 


THE PRIZE MEDAL OF THE DUBLIN EXHIBITION 


IAS BEEN AWARDED TO 


H. & W.CROUCH, 64a, Bishopsgate-street, Within, F. O. 


FOR “EXCELLENCE OF MICROSCOPE STANDS AND OBJECTIVES,” AND HONOURABLE MENTION 
FOR ‘f CABINETS.” 


SCIENTIFIC AMUSEMENTS. 


MANUFAOTURED BY FREDERICK J- COX, 
22, SKINNER STREET, SNOW HILL. 


Coeaplats Set of Photographic Arparatus for Landscapes and 
Carte de Visite Portraits, with guaranteed lens and Camera, tripod 
stand. bath, dipper, scales and eights. printing-frame, chemicals, 

repared paper, and every requisite material, packed lu case, and 
„ given (see Catalogue, section 3, post free two stamps), 

Morkas Model of Steam Engine, guaranteed, Ss. 6d. ; ditto, best 
make, 

Electrotype Apparatus, whereby oopies of Medals, Seals, &o,, can 

e rea ily made. 5e, ; large size, 78. 6d. 

W for Electro Gilding or Silver Plating Small Articles, 8a., 

8. 

Smoe's, Dantel’s, Grove’s. and Bunsen's Battertes, either in aingle 
e laments or combined ; also covered wire, binding screws, porous 
p ots, and every requisite material, 


3 Microscope, power 2,900 times in eases complete, 


Sets of Lenses for constructing Telescopes, showing Jupiter 
Moons or Saturn’s Rings, with inatruetiona, post free, 54 stamps. 

Sets of Lenses for corstcucting Mic: opecopes, showing animalculz 
in water, witb directions, pot free, 54 stamps, 

Magnestan Light, The wire producing iia brilliant light bern 
yi ont apparatus. Three yards, ls,; best ribbons, three yards, 2. 
post free. 

Magic Iantern, with box of slides, 96 mbjecte, 7s. 6d. 

Apparatus and Views for public or private exhibitions of dissolving 
views (see Catalugue, section 2, post free, two stampe). 


. Parties or Schools attended with a superior entertain 
men e 


FREDERICK J. OOX, 22, SKINNER STREET, SNOW HILL, LONDON, E.C. 
LADD’S 
STUDENTS SSECTROSCEPSS AND WICROSSEPSS, 


SPECTROSCOPE. devised by Mr. Sorbie for the Mi 


coop oe oe ee oe 
LADD's MODEL S8PECTROSCOPE (can be used with or without Microscope) aa 


POCKET SPECTROSCOPES ee ih 
STANDARD SPASCTROSCOPES .. a us 
MICROSCOPES of very superior construction. T 

SCIENTIFIC INSTRUM 


of every description can be had at his 


° os oe ee &4 4 0 
ee oe ee ee 0 6 0 
e ee ee ee ee ee 3 3 0 
ve i a . From Ten Guineas to 1 


MANUFACTORY, 11 anp 12, BEAK STREET, REGENT STREET. 


Sole Agent for Geissier’s Vacuum Tubes. 


Catalogues for Two Stamps. 


Prize Medal, 1862. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTfEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charl tte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


QECOND HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theotolites, Levels, Pentagraphs, Quad- 
rauta, Sextanta, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales. Land Chains, 
c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY'’S, 78. Farringtlon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Siides, Dissolving View Apparatus. Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Hoes, Dallineyer, and others. Instrumenta bought or exc 
Catalogues forwarded on receipt of three stamps for each. 


CREW cCUTTER’S GUIDE, 
Price Ia. 6d., or stampa, 
Containing 115 Pages and nearly 8,000 Trains of Wheels, all different 
and pitches. 
Tables for Ta making for Engineers, 4 to 6 inches, Gas Taps jin. to 
3 inches, Ar. Whitw thread and make. 
A lithograph showing a new radius gear invented by the anthor 
k. 
. de "had at James Martin, 19, Wilson-street, New Cross-road, 
Depttord, Kent. 


W. HART'S HIGHLY ALBUMEEDNIZ 


e and other PHOTOGRAPHIC PAPERS, 8e, 6d. per postQ nire, 
freo: Paper prepared for Wholesale houses. 

F. W. H.'s VOLUMETRIC APPARATUS. 

F. W. H.'s GOLD and BILVER BAVER 

F W. HART'S MAGNESIUM LAMPS, the first and heat intro- 
duced, from 6a, upwards. Wire or ribbon, &c. 

N.B—F. W. H. having seen aaa ae imitations of his inven- 
tions. he cautions a generous public against being iwposedon All 
genuine articles bear his name and Trade Mark. Illustrated Circular 
of the above and other inventions on Application. 

32, CANTEKBU AT- ROAD. near Kiogaland gate, London, N. 
Post -offles Orders on Klugsland green Office, 


RACTICAL CHEMISTRY.—Laboratory, 60, 
GOWER-STREET, BEDFORD-QSU ARB, W.C. 

Mr. HENRY MATTHEWS, F.C.8 , is prepared to GIVE INSTRUC: 
TION in all Branches of PRACTICAL CHEMISTRY, particularly in 
its Application to MFDIUINF, AGRICULTURE, and COM AER. K. 

„The Laboratory is Open Daily. except Saturiay, from fev to Five 
o'clock ; on Saturday from Ten to One clock: aud, from October to 
March, on Monday and Friday Evenings. from Bix to Nine o'clock. 

Mr. Matthews is also prepared to undertake ANALYSES of every 

se ea ea 
or Particulars and Prospectnses apply to Mr. HENRT MAT- 
THLEWS, at the Laboratory, 60, Goneril, Bed ford-square, W.C. 


WORKMEN'S WAGES. 
AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like maurer to save th-ir foremen’s time. 
Masters’ Edition, bound in cloth, u. 6d. 
‘ Workmen's Edition, folded for the pocket, Is. 
HENRY LAXTON, C. E. and Architsct, 34, Arundel-street Strind 


MICRO 3COPES. 
He” TO USE THRM.—Third Edition. An 


Illustrated and Descriptive Catalogue, containing the names 
of 1.500 Microscopic objects. Post-free for six stamps.—F. and J. 
AMADIO, 7, Throgmorton-atreet, B.C. 


GAS FITTER’S GUIDE. 
A Practical Treatise on Gas Works and Lighting Pulldiegs, 
Illustrated. Price is 6d., or 18 stamps, post free. 


Address, T. Eldridge, 54 Murray street, City- ro ul. 
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PATENT HOLLOW STEAM PACKING. 


tjecti pack hy removed. 
Vuleantsed India-rabber Sheet Washers, Valves, Serine. Hose, 
Rolid rossen, Gas 


made to ord 
Price Hist or nr oloular; with fall description of packing, oe va tee. of 
the only Manufacturers snd Patentees of Hollow Steam Pac 


FOSTER and WILLIAMS, 1 
Works, Cowper- street, City-road. 


PATTERN AND MODEL MAKING 
By Contract or Otherwise. 
EXECUTED WITH DISPATCH, 


BY 
J. H. Mo MOBRAN, 
40, SALISBURY COURT, FLEET STREET. 


W. H. PEARCE, 
LATHE AND TOOL MAKER, 
77, GREAT SUFFOLK STREET, 
BOROUGH, 8.E 
Lathes from 85s, upwards, 
THE TMPROVED LEATHER DRIVING 


STRAPS FOR pall edi e stron for a given weight, 


More effective, more oe reg erably less than any 
other kind of Driving Bel 8 Bueciel E Straps for Portable Engines. 
Price Lista free. 


Turner Patent Strap ard Hose Company. 
Manufactory, Armit 8 Greenfield, Man chester, hy itt 
: 1 . H. PERRA 


OSCOR’S SELF- ACTING LUBRICATORS 
FOR STEAM ENGINES. 
Tentimonials and Prices Peet free. 
Apply to EDWIN H. NEWBY, 
$1, CERAPSIDE. 


The above Lubricaters grease every pai tel. a steam previous to 
its passing through the valves into the oy 


ENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fixed and most 
none charges. Tre Inventors Manual free by post, 
Sufov s on application.—Appl ppiy to Mr. BREWER (late 
Barlow 2 5 89, Chaneery-lane, London, W. C. Es- 


INVENTOBS ASSISTED 
E ng, Carrying Out, and „Disposing of 
3 


e to Mears. B. BROWNE and Co., 
Office, @ King William; street, London- 


C be had on application. 
INVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES ‘of upwards of $3 years’ experience in such matters). 
British and and Foreign Patent Agency, 62, Chancery-lane, London, W.C. 


O INVENTORS.—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAD, 
4, Finsbury, London ; 1a, Rue de la Fidelité, 
Paris; Rue des Minimes, Brussels. Provisional pro- 
testion, ; to complete nt, £30; Franch patent, 
£6 10s.; Belgium, 2210s. Circular gratis on app cation. 
— ca aca 


A TENTS EOR tained by appiying $ .—Full 
a ae a Kt a 


Oe ew DT ok —Office for 
Printed 

1 eats) as to the Cost Cost of PPAT NTS, tor Great 
Britain or foreign countries. Advice and assistance in 


existing Patents at heme or abread. o. PRY . Often or 
dy letter to Meseres, 8 and G ce, 4, 
TRAFALGAR SQUARE, CHARING-OOSS, W 


EL, RACK, and SCREW CUTTING. 
BEVEL, RATCHET. WORM and INTERNAL 


A MARVEL OF CHEAPNESS. — THE 

newly Invented POCKET TI WEPIZOR, with handsome gilt 
ence. and an elegant enamelled DIAL. n with gold, price 
tree by post 14 stamps. JOB MALPASSA, Kidderminster. 


TOTO be orice DRAWING ASSOCIA. 
Plage, tects cee peers ah pe, are 
; ng, 7, 

Duke-strest, r, London, Andere etamy for pro: 


PRINTING! PRINTING !! 


MADDICK & POTTAGE, 
- Printers of the English Mechanic, 


Execute every description of Printing at prices considerably less than those usually charged. 


„„ ESTIMATES FORWARDED POST FREE. 
OFFICE: 1, CRANE COURT, FLEET STREET, LONDON. 


tc EXCELSIOR,” “ PRIZE MEDAL” 

Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 
Ferr simple to learn o quie i in action, and not liable to 

bite 9g 1 TUCK, HEM, FELL, GATHER, UORD, QUILT, BRAID, 


and sews from two or rdinary reela, requires na re-winding, and the if out at 
noh, will not rip. Price from £6 Fu. — Pries Lists Free, scam, if out at every 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 
PATENT WIRE GAUZE JOINT PACKING.. . ls. 6d. per lb. | INDIA-RUBBER CORE PACKING P).. oo Is. éd. per Id. 
CRICKMER’S PATENT PACKING . 2s. Sd. gar, Do. Do. Do. COTTON) oo Sa: êd. 
This Packing takes less Tallow to lubricate it than y > and being a Pliable Metallic Surface g bat little Pressure to 


it Steam t ight there is a great saving in friction 
PATENT TA LOW PUMPS AND ee CATORS. 
ETCHED LEATHER MILL BANDS. HOSE PIPES, FIRE BUCKETS. VALVES, WASHERS, &o., do, 


L STR 
CAUTION. 3 Millowners, and others are Cauttoned against Purchasing a 5 Metallic Packing, purporting to be Crickmers, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO. 
GRANGE ROAD, BERMONDSEY, the only Authorized Agents. Price Lists on Application. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 


The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 
MILL AND MACHINE IRONMONGER. 
185, STEELHOUSE LANE, BIRMINGHAM. 
Olnbs of Workmen supplied at reduced prices. No egual tool ie sold under FOUR TIMES THE PRIOR, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 
E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 


Drawings and Prices on Application to 


W. T. HENDRY, & Co., 73, Queen Srreer, Lonpon, E.C. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH ha succeeded to the Basiness < of his late Father, which has been established upwards 
sede Joa oneni D his pro 5 5 to 3 4 e 28 n 8 3 respeoting the 
ous modes of ou rote tion for inventions a ad abroad, ma ratis, 
or by letter), at his OFFIOR FOR PATENTS, Y, BTAPLB INN, LON DON. spplying (personally 


PATENTS 


R. VAUGHAN, Member of the Society of Arte, | Britis, Foreign, and Colonia! 
Pn every description of business 55 with Latan Patent as Ru- Previaional protection, 6 to 
8 guineas. A “Guide to Inventors” free by post. 


SAMUEL BROTHERS, 


Suits for all Occasions 


Boys’ Suits 
set to 85s. 


50, LUDGATE BILL. 


The new Book with 42 Engravings (86 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase, 
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W. BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 
i MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS, IRON SHIPBUILDERS’, AND BOILERMAKERS’ TOOLS, 
FROM NEW AND IMPROVED PATTERNS, 


—— -- 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turning Lathes, 6}, 7, 8, 10, 11, 143, and 16in. centres, with 
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For price and further particulars apply as above. 
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_ 5. . ELIAS HOWE’S IMPROVEMENTS IN SEWING MACHINERY. 8 
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SEWING MACHINERY. 
I 


HE immense competition existing in the 
manufacture of sewing machinery compels 
niventors and manufacturers to study improve- 
ments in every particular: they are equal to the 
emergency, and no week passes in which there are 
not registered applications for letters patent, from 
all parts of the world, but more especially from 
America, The improvements we have this weck 
to notice are by Elias Howe, jun., of New York, 
for which letters patent have been obtained here by 
Mr. A. V. Newton, of Chancery-lane. The first ret 
of improvements relate to certain arrangements of 
mechanism for working the actuating parts 
of sewing machines—the first of which consists in 
an arrangement whereby the mechanism for trans- 
mitting motion to the needle and shuttle is 
simplitied and a silent motion obtained. In side 
elevation Fig. 1 shows the shuttle about to com- 
mence its back traverse, and the needle descend- 
ing to pierce the cloth to be sewn. 

Underneath the front end of the bed A of the 
machine is a transverse shaft B mounted in 
bracket bearings ; to this shaft a driving pulley 
Cis keyed, having on its face a crank pin, to 
which a rocking slide D is attached, having at its 
rear end a curved slot by which it is suspended on 
a block piece K, carried by a stud pin projecting 
from a pendent bracket F below the bed of the 
machine, and which block piece serves as a 
fulcrum for the rocking slide. This slide D has 
a lateral projection D! at right angles to its length, 
which carries a stud, and by means of this stud it 
is connected to a rod G jointed at its other end to 
the shuttle driver H. The stud on the projection 
D! also receives the eye of a coupling rod I, which 
connects with the rocking slide a rock lever K, 
pivotted on the bracket arm of the machine. At 
its opposite end this rock lever K is also connected 
to the vertical needle bar L by a short link M. 
By the rotation of the driving pulley C and crank 
pin thereon, the rocking slide will be made to 
slide over the block piece (which is free to rock on 
its supporting pin), aud by its connection with it 
the shuttle driver and needle-bar will operate the 
needle and shuttle, and timing their movements 
accurately to the requirements of the sewing 
operation. 

The second head of this invention relates to 
means of obtaining the feed in sewing machines 
the first improvement in which relates to the mode 
of regulating the length of stitch where the rotary 
or the wheel feed is employed. Fig. 2 is a side 
view of the rotary feed, with the improvement 
applied. It consists of a peculiar form of cam 
whioh gives motion to the reciprocating clamps or 
other drivers -of the ring or wheel carrying the 
roughened or feed surface. This cam is shown 
at A ; it is mounted on the end of a driving 
shaft B, as shown best in the detached sectional 
view, Fig. 3. The shaft B is carried in bracket 
bearings C from the bed of the machine, with 
a feather to receive the cam A, and allow it 
to slide upon the shaft. Fig. 4 shows the cam 
detached and in end view. The projection on its 
periphery is made tapering inthe direction of its 
length, and any portion of that length can be 
brought to act upon the end of a lever D, whioh 
is pendent from the stud axle of the feeding wheel 
E, and is intended to transmit motion to the 
clamp or other driver used to operate the rotary 
feed. A clip F is shown which grips the feed ring 
G, and causes it to turn on its wheel when that 
clip is rocked. The clip carries a tail piece acted 
on by rocking lever D, andit is returned to its 
normal position by a tension spring H. It being 
understood that the feed ring recsives an axial 
motion from the rocking of the clip which is ret 
in motion from the pendent lever D; it will be 
seen that by shifting the cam endwise on ita shaft 
any desired extent of intermittent motion may be 
imparted to the feed surface. The endway adjust- 
ment of the cam on its shaft is obtained by 
a milled-headed screw I, screwed into the end of 
driving shaft B. In ashoulder at its outer end 
a circular groove b is cut to receive a pin @ from 

he cam. The lowest part of the conical projection 
living the least movement to the operating lever, 
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represents the shortest stitch obtainable, and as | THE ENGLISH MECHANIC AND MIRROR 


the cam is slidden to and fro on its shaft, any 
desired amount of motion may be given to the 
lever to ensure the required length of stitch. The 
end of this lever D having a constant bearing on 
the cam, the clicking and hammering sound is 
avoided. It will be found preferable to fit it 
at its end with a bearing point capable of a slight 
turning action, in order that it may conform to the 
varying positions of the tapering cam. This 
arrangement is best shown at Fig. 5, where a 
bearing point d is shown detached from its lever 
D, but capable of being fitted thereto by means of 
a socket pin. 

The second improvement under this head of 
the invention relates to a novel arrangement of 
reciprocating feed. This is shown in side elevation 
at Fig. 6. A is a slotted bar placed in a nearly 
vertical position beneath the bed of the machine, 
and terminating at its upper end in a curved head 
which plays through a slot in the throat plate 
as usual, and carries a roughened surface for 
taking hold of the cloth. The lower end of this 
feed bar terminates in a ring which embraces an 
eccentric B, mounted on a rotating shaft C, set at 
right angles to the line of feed. A straight longi- 
tudinal slot is cut in the feed bar to receive a 
swivel sliding block D, which is carried by a stud 
axle from a lever E, hinged to under side of table. 
The slot’s direction is such that a line drawn 
through its centre would cross at an acute angle a 
line drawn longitudinally through the centre 
of the feed bar. The feed bar, by reason of its 
being mounted on an eccentric, is free to slide up 
and down, and to oscillate on this block as a 
fulcrum. The length of the feed bar is such that 
during about half a revolution of the eccentric 
the roughened feed surface is above the level of 
the throat plate, on which the material to be sown 
lies, and it thus presses upon the underside of 
the cloth which is held down by the foot presser. 
The hinged lever E carrying the sliding block or 
fulcrum D has a slotted end, through which passes 
a screwed rod F pendent from the table, to which 
rod are fitted two milled screw nuts G, by which 
the position of the hinged lever E carrying the 
sliding block is adjusted. By screwing these nuts 
up or down on the rod the fulcrum stud can be 
moved from or near to the eccentric, and the rela- 
tive lengths of the parts of the feed bar above and 
below the fulcrum will be thereby changed, conse- 
quently the head which forms the feeding surface 
will, by reason of this adjustment, be moved less 
or more, as desired, in the direction the cloth is to 
be fed without any change in the movement of the 
eccentric. The obliquity of the slot in the feed 
bar is such that the tendency of the eccentric to 
rock the feed bar is counteracted by the opposite 
inclination of the slot, and the feed bar is caused 
by the rotation of the eccentric to rise practically 
perpendicularly to take a firm hold of the material 
to be sewn ; when this action becomes subsidiary 
to the oscillating movement given to the feed bar 
by rotation of the eccentric through the upper 
quarter of its revolution, the inclination of the 
elot causing the forward movement of the feeding 
surface to be greater than that which would result 
from the action of the eccentric alone. The com- 
pletion of the revolution of the eccentric will 
withdraw the feed bar clear of the cloth, and rock 
the feed bar back to its normal position, from which 
it will again rise to take a fresh hold of the 
material to be moved forward under the action of 
the vertical needle. 
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SURVEYoRSHIP OF SOUTHAMPTON —OF the 65 
candidates that offered themselves, the corporation 
bave elected Mr. L mon to the vacant office. 

GAS FROM MINERAL OILS.— The object of the 
invention of Mr. W. Sim, of Glasgow, is principally 
to produce gas, so that it may be employed in 
places to which it is difficult to convey coal. One 
kind of apparatus for producing the gas consists of 
a vessel to hold the oil, from the bottom or sides of 
which tubes project through which the oil is led by 
i's gravitating power or otherwise. The falling 
drops are vaporised, and then conveyed through 
pipes in the ordinary manner. The oil may be 
vaporised in bulk instead of drops, if preferred. 
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THE ‘“FOREMEN ENGINEERS” AND 
“CIVIL ENGINEERS.” 


NE of the interesting features of this season 

is the delivery of addresses by the Pre- 
sidents of the various societies at the beginning of 
their respective sessions; and these are looked 
forward to with much interest by the members so 
soon as Christmas-tide has turned. In our last 
number we made room for Mr. Newton's address 
to the Society of Foremen Engineers, and a very 
admirable one it was; thougb, of course, we had 
not room for all. Still in that which we gave 
there ia much that is very interesting—espec ally 
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that portion where the president, glancing back at 
the graves of men of genius, spoke earnestly of 
their fame and of the works left behind them, which 
will keep their memory green for generations. We 
go as far as Mr. Newton—even further, and trust 
that the tribute he paid so eloquently and 
t heartily” will be inscribed on the minutes or 
recorded at full length in the written transactions 
of the Society fur the perusal of the Foremen 
Engineers of the future. A chequered life is that 
of nearly every member of that society, and so 
also is that of any man of note in the profession, 
be he whom he may. Many of them we know 
well, who take a pleasure in recording their 
various attempts at scaling Fortune's ladder, now 
that they have by strength of will become rich 
and famed for their rare talents. The indomitable 
courage and perseverance of such men must 
command the respect and admiration of all who 
know them. As Professor Goldwin Smith says, 
the great fact of life is death; but be it is whose 
loss is felt the most who makes the deepest mark 
on the society of his time. Mechanical and civil 
engineers, in the main, have made this country 
what it is—and their triom phs will stand out with 
a halo round them when the trumpet is hung in 
the hall, and war is no more studied, We have 
bridged over the span of centuries to the time of 
Cheope, rival Alexander and the Cresars, have in 
fact left the great works of olden time behind 
us now, and are striving on in a grander race 
—grander because the good of mankind is the 
goal. 

Yet we may not rest by the way. Good men 
fall therein exhausted, cheering on their fellows to 
deeds of greater daring ; and that which has been 
finished in the year just clozed, and is projected to 
be carried out in the years to come, shows that 
the example set by those who have dropped dead 
in their harness has not been set in vain. We 
repeat the words of Mr. Newton to his fellow 
labourers,.to go onward—to work, work. Not to 
talk and vapour ahout what has been done, but to 
scheme out what is new, and, if possible, better ; 
for true mechanical genius, as with aught else of 
greatness, knows no jealously. It isa piece of 
great good fortune for the society that they have Mr. 
Newton as President. He is a credit to them and 
to himself. Any society might be proud of him 
as their president; and we know that the society 
has in him a faithful servitor, whose heart is in 
his work, and who knows not what it is to be 
tired in doing what is for the good of the foremen 
engineers. To be worthy of such a president is 
to do bis behests, and raise the status of tbe 
society higher than it now is, by descriptive and 
speculative pipers, and discussions. In doing 
this a triple benefit accrues, the society is bene- 
fitted, the member becomes a sharper and sbrewder 
man, aod his employer gets more value for his 
money. And we might add that, in the end, 
society at large receives the principal share of 
good. Trae happiness, it has been well argued, 
consists in performing one's uses faithfully. This 
statement will bear dissection down to the last 
joint in its vertebra, for it is perfectly true. Were 
this better understood, we should have less of that 
villanous competition which is sapping away at 
the foundatiuns of society, but which we 
confidently predict it will not succeed in 
overthrowing so long as there ‘‘are out and 
about such workers as the men whose designa- 
tions head this paper. 

Taking a different line, Mr. Fowler, as President 
of the Institute of Civil Engineers, descanted at 
great length, and in excellent manner, on what 
the civil engineer should be, on what goes to 
make up such an individual—espscially if he 
dı sires to make his mark on bis time. What is 
rejuired of the civil engineer is something 
prodigious—but after all, it is not more than that 
which the mechanical engineer must master to be 
anything greatly exceeding a plodder. We wish 
it were in our power to give room to Mr. Fo wler's 
speech; the will must be taken for the deed. 

So long ss the two branches go on as they are 
doing, we will have nothing to regret save the loss 
of those who are called away year by year; we 
dare predict for the years to come greater triumphs 
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than have been achieved in the buried years, and 
trust that we will often have to notice in connec- 
tion with the men who shall achieve those triumphs 


the names of John Fowler and Joseph Newton. 


ACCIDENTS IN MINES. 
II 


MSS work is 89 exceptional and go much 

at variance with all that constitutes healthy 
and agreeable occupation, that those who devote 
themselves to it should he provided with every 
It becomes the 
duty then of scientific and practical men who 
follow employments, whicb, however arduous and 
difficult, are free from physical danger, to take 
thought for their fellsws who are never out of 
The firat necessity of life above ground is un- 


means for making it at least safe. 


it. 
doubtedly an abundant supply of fresh air, and 
this, as a general rule, is easily obtainable. For life 
below ground, the same want exists, but it cannot 
be supplied except by mechanical means. Nature 
is always accommodating and kind, and in her great 
laboratory operations and processes, visible and 
invirible, are continually going on, all of which are 
manifestly designed to sustain the great human 
family in health and comfort. Natural Jaws, how- 
ever, may be strained to their utmost limit, and 
are too often misunderstood and misapplied by 
man. Hencs errors, and what are called accidents 
arise. It has been demonstrated over and over 
again, that in mines, artificial or forced ventilation, 
as a supplemental agency to that of the natural 
action of the atmosphere, is the one main require- 
ment, and that without it, death may be said to 
lurk in every corner. The problem is, to remove, 
as rapidly as they are released from their prison 
house, the earth, the foul gases generated there, 
and to supply their place with air from above, 
having the due admixture of gases, which fit it for 
respiration. Manifold have been the plans 
resorted to for solving that problem, but to a very 
great extent it remains unsolved, and painfully is 
the poor miner often reminded of the fact. It is 
not our intention to enumerate the various modcs 
resorted to in the collieries of this country for ia- 
suring ventilation. Some of them are primitive, 
some are ingenious, some complicated but ineffec- 
tive, and none are perfect. In this direction, 
much, therefore, remains to be done, and much 
will, we trust, ere long be done. 

The next point to consider is, how can we make 
the best of things as they are for the preservation 
of the miner's life and limbs? The safety lamps 
of Stephenson and Davy are the great protectors 
relied upon by mine owners and mine workmen, 
and they are undoubtedly of much service. They 
are based on the same principle, although the 
details of their construction differ, and each kind 
has its advocates and patrons. Both are infinitely 
superior to the old system of naked candle” 
testing and lighting, and they have in their results, 
justified the title given them. Su/fety lamps are, 
nevertheless, not infallible. They are subject to 
disarrangement by accidents even while in fair use. 
They are positively dangerous lamps when tampered 
with in any way, as it is to be feared they too often 
are. The temptation to obtain more light than is 
emitted through their gauze coverings has nv doubt 
led many a wo:kman to the destruction of himself 
and fellows. More light means, in his es imation, 
more coal, and more money ; piece-work being the 
order of the day in almst all mines, and hence 
the risk of death is incurred. The ‘‘ Geordie” and 
the “ Davy” reflect honour on their inventors, but 
something more is required before mining is 
relieved of its present terrors. 

Fire-damp is the deadliest foe of the m'ner, and 
unfortunately it is subtle as it is deadly. I's 
slow accumulation is one of its most dangerous 
characteristics. The flame of the safety lamp 
becomes pale and elongated as the mass of fire 
damp around it iotensifies, for it requires to be 
sustained by air of a certain degree of purity, as 
he does who works by is dim radianc>, This 
should operate as a warning. Sometimes it does, 
as others it does not. In spite of the ghastly 
notice of his lamp, the miner works on until he 
is surrounded by a highly imflammable and 
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explosive fluid which awaits only the contact with 
fire to display its terrible nature. The worker might 
then as well be working in a gunpowder magazine 
with steel instead of copper tips on his shoes. The 
danger is as imminent in the one case as the other, 
but it is hourly braved in our coal pits. It has 
been said that safety lamps indicate the var) ing 
per-centages of fire damp impregnating the air 
around them, by the changing hues and length of 
their flames. They may do so to the practised eye 
constantly watching the phenomena, but the 
werkman has something elee to do. Watching 
bis safety lamp will not keep his own home lamp 
trimmed and burning—he must labour in order to 
do that. His wife and children must be fed at all 
events. That is the light in which he sees things, 
and he works on with a will regardless of merely 
chemical —we had almost said chimerical—warn- 
ings; be dies at his holy task, and another item is 
added to the list of deaths in the coal pit. 

It is evident, then, that in the absence of good 
ventilation, other agents than safety lamps are 
needed. So far as they go they are useful 
auxiliaries—and that is all. 

With a knowledge of these facts, and with a 
complete acquaintanceship with the natural and 
beautiful law of gas diffusion, Mr. Ansell, of H. 
M. Mint, bas invented a Fire damp indicator which 
registers unfailingly the exact per-centage of fire 
damp surrounding it, and gives audible token of 
the presence of danger. A description of the 
various forms of the apparatus, aud some 
comments upon the late fatal explosion in the 
Gethin coal pit, must form the subject of a third 
paper. JOSEPH NEWTON. 


OUR COAL SUPPLY. 

HERE seems to be little doubt in the minds of 
many intelligent men at the present titne 

that we can fix a limit to the duration of our coal 
supply—that valuable fossil on which so much, if 
not the best part, of the commercial prosperity of 
our country. depends. Within the last few months 
carefully prepared statistics, founded on certain 
well-known facts, have been brought forward, 
which must fix public attention to the matter. 
Looking at these later statistics, we find that the 
limit of duration for our coal stock is 100 years. 
We are not alarmists, nor can Sir William 
Armstrong be so termed, and we think it but 
right at the present time to repeat his statement. 
He says, “The greatness of England much depends 
on the superiority of her coal, in cheapness and 
quality, over other nations; but we have already 
drawn from our choicest mines a far larger quantity 
of coal than has been raised in all the rest of the 
world. The time is not remote when we shall have 
to encounter the disadvantages of increased cost of 
working and diminished value of produce.. Bsti- 
mates have often been made of the time required 
to produce complete exhaustion of all the accessible 
coal in the British Islander. The discrepancies in 
these estimates arise, not from any substantial dis- 
agreement as to the available quantity of English 
coal still in existence, but from the difficulty of 
estimating the rate of consumption in the future. 
The statistics collected by Mr. Hunt, of the 
Mining Record Office, show that at the end of 1861 
the quantity of coal ra sed in the United Kingdom 
had reached the enormous total of 86 millions of 
tons, and that the average annual increas- in the 
eight preceding years amounted to 21 millions of 
tons. Assuming 4,000 feet as the greatest depth 
at which mining operations can be carried on, the 
entire quantity of availab'e coal existing in these 
irlands has been calculited to be about 80, 000 
millions of tons, which at the present rate of con- 
sumption w: uld be exhausted in 930 years; but, 
with a continued yearly increase of 27 mi'lious of 
tons, would only last 212 years.” Thus Sir 
William; but as we said above, this period of 
duration has beon reduced by oue-half in later 
estimates. Here is food for reflection fir every 
thinkiny mind. But—there is always a but—are 
we qui c certain that the whole of our coal-fieli's 
have beeu explored ? We think not. Our Ordnance 
Survey is not yet finished, a great deal remains o 
be learnt concerning Wales and Ireland ; and it is 
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not impossible that, owing to lack of trial, we 
know not more than two-thirds of what trial and 
inquiry could make known concerning English and 
Scotch coal-fields. For how comes it that every 
now and again a fresh field is found—or, at least, 
that the public prints inform us such has been 
found? Yet this iaay not prevent us urging the 
careful study of this truly national question. We 
must have ooals, or an equivalent, and we must 
know more, by a long way, concerning ovr coals, 
thanfwe now do. The matter should at once be 
made a specialty by the Government, and a small, 
workable, permanent commission appointed, which 
shall institute inquiries over the length and breadth 
of the land, making quarterly reports for the 
benefit of all. And the Ordnance Survey should 
be pushed forward to completion rapidly and care- 
fully. How much we depend for our commercial 
existence on coal let every trade tell. It is sufficient 
to look at our immense iron and steam-shipping 
business—to glance at the immense consuioption 
in towns—at our expanding railway system—and to 
think what would each and all of these be with a 
short supply of “home-grown” coal, or with a 
fluctuating one drawn from foreign sources. Look- 
ing at it in this light, and secing how much we 
depend on the raw article” for meat and drink, 
it will strike most folks as only just that a stir 
should at once be made in the matter, and every- 
thing done that can be done by the Government of 
a commereial country to get at the exact truth (if 
that ever can be got at) in the most rapid manner 
possible, expense being a secondary consideration. 
An Act would be required giving powers of entry on 
all lands, where it is desirable to pursue actual 
experiment, the same as is accorded to railway 
companies ; though we should think landowners 
would be only too pin tə give free entry on such 
an important errand. 

It may not be out of place here to remark on 
the necessity existing for the establishment right 
throughout the country of geological societies. 
Such exist in many localities, and are great 
successes. Several of these societies have had 
drawn up excellent charts of their districts, on 
which is summed up the products of their explora- 
tions and tests. It would be well if these were 
published, for the benefit of all. And bere we 
may remark on tho great good to be achieved from 
the bestowal of Government scholarships on the 
most proficient students in these schools or socie- 
ties—scholarehipe of such value as would enable 
the students to come up to our mining school, and 
live whilst they learnt. Be assured that something 
like all this will have to be done; and the sooner 
it is done the better for us as a nation. The 
question cannot be shirked. The “woes and 
wrongs of Ireland” are of far less importance, 
perhaps, at the present day than this is, and the 
more searchingly and perseveringly it is gone into 
now the better will it be for us all hereafter. 
Meanwhile those who are engaged in perfecting 
new motors, who are striving to utilize petroleam 
as a fuel, may persevere, sure of a fitting re, 
ward ; for one thing at least is certain to rule in 
their favour, and that is, the price of coal. Steadily 
it is rising io value, and so will their inventions 
as tbey are brought out; and they will certaioly 
experience the truth of the old adage, that ’Tis 
an ill wind blows nobody good.” 


OUR JOURNAL AND THE MECHANICS. 


W have received the following pleasing letter from 
Mr. John Cormell, of the Lowsdown Iron. 
works: 

To the Editor of the Excitise Msgouanio. 

Sir,—I am sure you will be pleased to hear that mechanics 
here appreciate your journal. 

On Friday last, my workmen had their annual supper, 
and amongst other toasts, ‘‘ Long life and prosperity to the 
Esdrisu MecHANIO,” was heartily drunk and responded 
to; feeling sure that your heart would be open like your 
columns to appreciste anytuing of the kind emanating 
from mechanics, I send it you. Jony CoRMELL. 

Lowadown Iron Works, Cheltenbam, 

January 15, 1868. : 

With a mixed feeling of pleasure and pride we 
make room for the above kind expression and ap- 
preciation. Most heartily do we return thanks, both 
for the toast and for the manner in which it was 
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received. Wemay remark tbat there is no better 
way of promoting a good understanding between 
employer and employed than aright down good Old 
English supper. Further, we think our journal 
only requires to be known to be appreciated ; we do 
the best we can to deserve success, and such gen. 
tlemen as Mr. Cormell materially assist us in 
securing it. We feel certain that large employers 
of mechanical skil! will benefit by our journal 
being disseminated amongst their workmen, ard in 
compliance with the suggestion made to us we shall 
be glad to forward a dozen copies, post free, to any 
employer for distribution. We only repeat what is 
conveyed to us fifty times a week in communica- 
tions, that our journal has proved to thousands of 
mechanics of more value than would a large 
library, and at a coat which is not worth mention- 
ing in the same page. We heartily wish success 
to every workman in the Lowsdown Ironworks, 
and to their employer. 


PRACTICAL PHOTOG ALA: 
V 


PURCHASE your chemicals at a photographic 

warehouse, or of a professional artist, if he 
will supply you, thereby securing the best materials. 
You need not lay in a large stock. Here is a list 
for your guidance. , 

Collodion, buy it uniodized, i. e., the plain col- 

lodion and the iodizing solution in separate bottles. 
By mixing as you require some waste is raved, 
the cost per ounce is tbe same. There is much 
valuable information on collodion and photography 
in general to be found in the “Circle of the 
Sciences,” vol. vii. Practical Chemistry.” 

Protosulphate of iron. . sse 4 OUNCES, 

Re crystallized nitrate of silver ... 2 „ 


Acetic acid. . 6 o „ 2 p 
Alcohol SO OOO roe eee OSE OOH EOE 6 O80 ade 4 97 
Citric acid . © „ 6 „%% „ „ 2 0 core l 9 
Pyrogallic do. sold in joz. bottles., 

Cyanide of potassium ......cccccssce 1 5 
Nitric and muriatic acids, each..... „ 1 
Bi-chloride of mercury .. voce J „ 


Bottle of Fohnee spirit varnish, 

A small quantity of carbonate of soda and two- 
pennyworth of blue litmus paper—this cut in 
strips and keep in a corked bottle. If you can 
procure a “ Winchester quart” it will nicely hold 
your toning solution when you print. Most 
beginners like to be in a hurry, but remember the 
proverb ‘‘ More haste less speed.” If you have 
procured the chemicals, for which I advise you to 
pay ready money—you will not only be more 
careful, but avoid experiencing that disagreeable 
thrilling sensation which accompanies the perusal 
of a “long Christmas bill.” First fix up your 
room, shut the door and examine well that no ray 
of daylight enters. Arrange your tables, &o., so 
that you can have the benefit of your coloured 
window when at work, and that when you open 

our door no bright light shall e me flooding in. 

ou may then proceed to filter the water, examine 
the bottles that they are perfectly sweet and clean, 
gum on blank labels, astrip of the albumenized 
printing paper wetted answera well, and graduate 
with the file and measure. This completed, 
you may proceed to mix your chemicals. Probably 
at this stage you will be prepared to rest, or to 
wind up forthe day and do a little reading. I have 
not mentioned any handbook in particular, as there 
are eo many, but I think the two following you will 
find very instructive, and make a good handbook 
when bound together: — The Universal Text Book 
of Photography,” by Harvey, Reynolds, and Fowler, 
of Briggate, Leeds, 1s.; and The Principles and 
Practice of Photography,” by Jabez Hughes, 379, 
Oxford-street, 1s. I may add, that as I have not 
the pleasure of knowing either of these parties, I 
merely advise you from the interest I have experi- 
enced in using them myself. I have also by my 
side the volume of the Circle of the Sciences” I 


mentioned, and this year's yolume of the Popular | ce 


77 


Science Review. The two latter are more expen- 
sive. So much then for mental food. To resume, 
it is a good plan to draw out all the formule you 
require, and suspend it against the wall of your 
room for ready reference. When mixing or using 
your collodion, remember that it is highly inflam- 


* Continued from page 213, 
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mable—avoid a candle or lamp. Measure the fluid 
content of your earthenware bath with water, that 
you may form an idea of the quantity of solution 
required. Make at least twice the content of the 
bath. I need 1 through the minutis of pre- 
paring your chemicals; filter them as you make 


them. Most formule run very much alike. The 
ones I generally use are the following :— 
RMULÆ. 


ee CoLLopion, 
parts. 

Water, 2 ounces. Iodizing solution, 1 ox. 

Nitric Acid, 1 drm. 


Barz. 
Nitrate of silver, 40 grs. to the ounce of water. 
lodide potass, 4 grs. ) add 1 drm. of this solution to each 
Water, 1 os. ounce of the bath. 
Neutralize—filter - 4 or 5 8 of Nitric Acid to 6 ounces of 
t 


DEVELOPER, INTERSIFIERS, 
Sulp. iron, 8 drms. No. 1. Iron, 
Acetic Acid, 1] drms, Fulp. iron, 4 drm, 


Citric Acid, 1 drm. 
Water, 6 ounces. 


Pyrogalli 40 std, 10 
yrogallic Ac . 
Citric Acid, 20 grs, di 
Water, 30 ounces. 


Fıxızo BoLutions, 


Silver solution for 1 and 2, 
10 grs, to the ounce, 


rm. 
Dilute 
Water, 6 ounces, J tional for fixing prints. 


BaIorr msd SOLUTION. 
Ist. 


Bichlor : mercury, 2 drms 
Hydro- chlor. Aeld. 2 7 } dissolve with gentle heat. 


2nd, Then of the above olution, 2 drms. 


Bulpht. iron 2 „ 

Alcohol 70 

Water 6 ounces. 
Printixe, 


Exoitixa Barn. 
60 grs, to the ounce, 


Toxine Barn, 


Water, 15 ounces. 
Gold solution, 2 ounces, 
N&UTRALIZ8. 


2. 
Ace tate soda, 1 ounce. 
Water, 20 ounces, 
aal 1 to 2 in a continuous 
stream. Prepare a week 
before required. Shake 
frequently. 


Dar PLATE, 


Rixsirg SOLUTION. 
Acetate soda, 1 ounce. 
Water, 20 ounces, 


FIxIRK0O. 
Soda (before). 


Ist. 
Gelatine, b grains. 
Distilled water, 1 ounce. 
Acet. Acid, 5 drops. 
BESEN ee eee 
An improvement on the usual iron developer is 
noted in the last number of the Quarterly 
Science Review ” which may be rendered thus :— 
Nelson’s Gelatine. . . ..... ... 10 grains. 
Beaufoy's Acetic Aeld . . . 1 ounce. 
Make your usual developer, omitting the plain 
Acet. Acid, but add to each ounce thereof instead 
1 drm. of the gelatinized : the effect is said to be 


very superior. 
1 WILL suppose the trough made as directed. 
Procure two porous pots—6 or 7 inches high and 
2in diameter—place one in the centre of each cell, 
let them stand on a disc of wood to prevent their 
adhering to the pitch. Place a cylinder of copper 
of about 14 inch diameter, 7 inches high, in each 
porous pot, and one of zinc in each cell outside the 
pot. A metal strap, copper is probably the best, 
joins the left hand terminal to the nearest zinc ; 
another strap the copper to the next zinc, and a 
third strap, the second copper to the right hand 
terminal. The strap coupling the centre plates 
should pass over the screw of the centre terminal, 
and the nut of that terminal screw down upon 
it. You will thus have a very convenient form 
for varying power, that is, you can have one or two 
lle 


Tannin, 
15 grs, to water 1 oz, 


ELECTRO-META LLURGY.* 


The precipitating trough is the next to be thought 
of. A stoneware pan, about 16 inches long, 10 
broad, 5 deep, oval shaped and glazed white, can 
be purchased at most china shope, and this forms 
a very good trough for the purpose when cased in 
a wooden box. The object of the box is chiefly to 


” Continued from page 213. 


January 26, 1866.) 


fix the terminals to the white glaze, to enable you 
to see the action that is going on clearly without 
disturbing the articles, 

A sketch of the battery, plates, straps, terminals, 
&c., shall be given, for the guidance of those who 
have never seen such thin 

I may here state that the battery is known as 
Daniell’s, or a modification of his principle, and is, 
I believe, the best one I could recommend, every- 
thing considered. The porous pot has been objected 
to, but I feel assured any student following my 
instructions will fiod little to complain of. How- 
ever, if any should prefer a bat without I 
will point outone. It is, like many others, a modi- 
fication of Daniell’s, and was patented about 1851 
by Mr. Fuller. I can recommend it from 


experience. 

Construct the trough of inch or } pine 9 inches 
by 91 external measurement, and 8 deep, and two 
partitions, in such a manner that each cell is 2 
inches by 8 by 8 internal measurement. Now 
divide each cell again by a strip of plate glass or 
slate 84 long, 3} broad, by į or 3-16 thick, so as to 
form two cells 8 inches long, 1 inch wide, 
and 31 deep. At the bottom of each cell previ- 
ously named, I may mention that the partitions 
should be let into grooves. When complete thus 
far, set it upon a bottom slightly larger than its 
own measurement, for the same reason as given 
in a previous case, pitch it inside with as thin a 
coating as possible to leave it water tight, and fix 
four terminals on the partitions and ends. The 
copper plates should be 3} inches by 73, and the 
ziacs 4 inches by 7}. The copper to be laid 
lengthways in tbe small cell and sulphate of copper 
crystals in front of it. The bottom of the zinc 
plate hang on a level or slightly below the top of 
the copper and fill up with water, each cell to be 
done in same way. The peculiarity of this battery 
is not seen at first sight, so that an explanation 
may not be out of place. The specific gravity 
of the sulphate of copper, both as crystal and in 
solation, is greater than that of water, therefore 
mixes very slowly, when the battery is notin 
action, and again the copper plate is in a solution 
of its own material, and is not acted upon. The 
zinc at firat is only in water, therefore may be said 
not to be acted upon; after some work has been 
done by the battery, sulphate of zinc is formed from 
the zinc plate, xo, and is dissolved ia the water; 
bat, from ite gravity being less than sulphate of 
copper, it does not sink to the copper plate, 
and does not act upon thezinc; again the 
water is in proportion to the sulphate of copper 
solution as more than three to one, therefore 
crystals of sulphate of zinc can scarcely fall from 
careless management. The straps, which I have 
taken as understood, must be varnished with seal- 
ing wax, varnish, marine glue of solution of gutta 
percha, or they will be eaten away. 

This battery has detects, as all that I know 
have, but I have used it for some 9 years and re- 
commend it with confidence. Moxos, 


SAFETY-VALVE BALANCE. 


Te F 5 balance, illustrated 
gs l and 2 of the annexed engravings, 
is the . of Mr. William Cam eres, of 
Reading, Pa., U.S. It was originally intended 
for locomotive engines, but can also 2 used on 
marine engines, or any place where a dead weight 
is objectionable. It is well known that a dead 
weight on a safety valve is the most desirable and 
safest wherever it can be applied ; but on locomo- 
tive boilers which rest on springs it cannot be 
used, as its action on the valve would be influenced 
by the vibrations continually occurring. On marine 
boilers where weights are still in use, the rolli 
of the ship occasionally makes it necessary to las 
the levers down until the weather moderates, 
thereby destroyiag the only virtue of the valve. 
Spring balances, as generally made, are more or 
less objectionable, on account of the springs be- 
coming stiffer as the valve rises. Various plans 
eco ir pcb faite a 5 the defect by 
ing strength of the springs, thereby 
depending on the vigilance of the engineer to pre- 
vent the pressure from getting too great; whereas 
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the balance here indicated requires no attention 
whatever when in use, as an increase over the 
allotted pressure cannot take place. The arms 
A A, can rise as much as the safety valve may 
require without additional pressure, which makes 
this balance equal in efficiency to a dead weight. 
The advantages of this improved balance are in the 
lever arrangement, by which the existing defects 
are remedied. The arms of' the levers, A, inside 
the casting, B (fig. 1), from the fulcrum to the 
springs, are at an angle with the outside arms; 
and an upward movement of these outside arms 
is accompanied by a corresponding downward and 
also an inward movement of the inside arms rest- 
ing on the springs ; therefore the more the springs 
are compressed the shorter the effective length of 
the inside arms will be, thereby increasing the 


Fig. 1 


> 


Dyk xe 
N 
N 


power of the outside arms in the same proportion 
as the springs get stiffer from compression, thus 
enabling them to rise the required distance with- 
out increase of power. The rod, o, is fastened by 
aset screw to any distance from the fulcrum, 
according to the pressure required. Close behind 
this rod a small pin can be inserted through the 
arm to prevent the engineer from increasing the 
pressure beyond what the boiler was intended to 
carry, but as much of the arms as are not in the 
way of anything may be allowed to protrude for 
the purpose of decreasing the pressure, should any 
accident to the boiler make it desirable to do so. 
These balances bave been in use more than a year 
on several of our leading railroads, where they give 
entire satisfaction. 


REVIEW. 


Harmonious Colouring, as Applied to Photographs. 
By an Artist Photographer. J. NEWMAN and 
Co., Soho-square, London. 

It is well known amongst photographic por- 
traitists that coloured work, as it is called, has 
been decreasing in popularity for years, and that 
where many professional painters were formerly 
profitably engaged in painting photographic por- 
traits we now find one or none, Various modes of 
accounting for this fact have been advanced, some 
of which give the blame to the painters, and others 
award it to the photographers. In the one case it 
is said that the painters, endeavouring to graft the 
conventionalities of the old miniaturists upon the 
exoellences of the photograph, only succeeded in 
destroying the latter, and so lost public favour. In 
the other case it is affirmed that the vulgar taste 
and inartistic nature of the artizan photographer 
never allowed tbe painters fair play, and in others 
again that it is due to the introduction of cartes 
de visite. All these causes have probably com- 
bined to bring about the result we speak of. It is 
certain, however, that whereas photographers 
formerly employed educated artiste at heavy 
salaries to colour their productions, they gradually 
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introduced a new and considerably inferior class of 
labourers, ranking mid-way between the painter 
and the print colourist, and that as the new class 
of colourists grew up, | 08 appreciation and 
patronage began to dwindle. 

In the author of the excellent and practical little 
manual before us, we recognise a photographer 
who now holds a prominent position in regard to 
photographic literature. In parts of the work we 
have a little too much of the color-shop element 
perhaps, but on the whole the information it con- 
veys is perfectly sound and reliable. The lists o 
colours given as n are truly formidable’ 
and if every reader purchases such sets of pigments 
&c., as are here advocated, the publishers can well 
afford to sell this book at the remarkably low 
price at which it is published. 


File. 


The well written introduction contains some in- 
valuable hints, and we fully agree with the author 
when he says, Unfortunately improvement in 
style has scarcely kept pace with prolificacy of 
production; and ia matters pertaining to art, 
quantity is but a poor substitute for quality.” He 
also adds of photegraphy that artists have felt 
much disposed to regard it as an illegitimate 
upstart, trenching upon their province, and 
claiming a large share of what art had hitherto 
regarded as its inalienable inheritance.” There 
was atime perhaps when in some degree, and of 
a certain unimportant section of the class, this was 
true, but now-a-days tl warmest admirers and best 
friends of photography will be found amongst 
artiste, although they are of course not blind to 
those defects which all artistic photographers 
themselves regret the existence of. We wish we 
could say that photographers were as ready to 
learn from artists as artists are from photo- 
graphers, for then should we find sun pictures far 
more truthful and beautiful than they are likely 
to be made by operations conducted as a mere 
branch of mechanical manufacture. We altoge- 
ther dissent from the idea of this writer when he 
describes artista as “ standing apart watching with 
sullen jealousy ite progress,” aud“ marking with 
secret satisfaction its deficiencies in some of the 
essentials of their art.’ An “Artist Photo- 
grapher should know better than thus to set 
class against class by making statements utterly 
at variance with published facts. Was not the 
first president of the first photographic society . 
also the President of the Royal Academy! Were 
not its earliest meetings attended by a larga 
number of well known artists, who took prominent 
positions in contributing to the interests and 
well being of the society? At the other photo- 
graphic societies and in the photographic journals, 
artists have always played useful parts, although 
they have been coldly, and in many instances we 
could name insultingly received by photographers 
who were not competent to understand their 
suggestions, and were foolishly anxious to exclude 
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sathetical improvements. 


guide to the art of colouring photographs. 


TECHNICAL CHEMISTRY. 


New Processes for Covering Metals with an 
Adhering and Brilliant Coating of Other 


Metals. By M. FreD WEIL. 


The author begins by observing that the galvano- 
plastic processes employed for depositing metals 
one on the other have the disadvantage of being 
expensive and requiring apparatus expensive to 
keep in repair, and which, as is usually the case 
with cyanurretted baths, are unhealthy for the 


workmen. 


The process proposed and employed by M. Weil 
consists in the use of baths formed of metallio 
salts or oxides held in alkaline solution (sodic or 
potasssic), and usually in presence of orgauic 


matters, such as tartaric acid, glycerine, albumen, 


or any other inoffensive substance which preventa 
the precipitation of the oxide by the fixed alkali. 
The deposit generally takes place at the ordinary 


temperature, but sometimes at a higher tempera- 


ture. According to the author, his processes of 
the coppering and bronzing of iron, cast iron, and 


steel, are of special importance ; he can, moreover, 
vary at will, the colours and tones, and produce a 
series of results which it has hitherto been found 


impossible to produce, either directly or in a durable 


manner. 


CopPERIXG. 

Courosrrrox oF THE COPPgBING SoLvuTIOX.— 
In ten litres of water dissolve :— 

Crystallised sulphate ef copper 350 grammes, 

Cryatallised sodic -potassic tartrate . . 1,50 a 

Soda lime containing from 50 to 60 per 

cent. of free Seda 800 

This solution, which always gives very satis- 
factory results, contains nearly two equivalents of 
tartaric acid to one of oxide of copper. 

AcTION OF VARIous Merats ox ruts 
Soruriox— Iron, cast iron, and steel, as well as 
the metals, whose oxides are insoluble in potash 
and soda, undergo no change when introduced into 
these baths. For coppering, the zinc or lead is 
plunged into the bath, care being taken that the 
iron, cast iron, or steel articles should not touch 
each other, but that one of them should be in 
contact with the zinc. The copper was thus 
deposited upon, and strongly adhered to the 
iron. 


The coating of copper increased within certain 
limits with the duration of the immersion. The 
author feels bound to admit that galvanic action 
alone will not effect the coppering of iron, cast 
iron, and steel, under the foregoing conditions. 

In fact, the metals whose oxides are insoluble in 
potash or soda, and form only one basic oxide, 
become covered in the baths with but a pellicle of 
copper, the thickness of which does not increase 
with the length of time of immersion. 

Pure tin introduced into the cold solution 
does not become coppered; by contact with 
zine it oxidises; the protoxide of tin there 
formed reduces the copper solution, and protoxide 
of red copper is precipitated. The liquid holds no 
copper in solution after an excess of tin has been 
for some time immersed in it. 

PROCESS FOR CorPERING. — The iron, cast 


iron, or steel articles are thoroughly cleansed | 
JJ ðͤ b 


* Annales de Chemic et de Physique, iv 374, Ex 
{rom the Chemical Nows,” Jau. 6. oe iiss 


alkaline lixirium, surround the part with an elastic cup 
containing the solution, and touch the object with a zinc 
Wire; a fresh deposit is then formed on the metal, 
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(as dangerous to what they imagine to be 
‘*scientitic progress’), every effort which did not 
pertain to processes and apparatus rather than to 
Photography originated 
with artists, owes many of its most important 
discoveries to artists, and can unly be elevated into 
the ranks of the fine arts by their aid ; for a 
photographer therefore to persuade his brethren 
that artists are their enemies rather than their 
friends, must, of course, be both unwise, ungrate- 
ful, and ungenerous; and we are always sorry 
when in taking up a photographic journal, or 
attending a photographic meeting, we find the 
spirit we condemn assuming unfortunate dominance. 
In all other respects we can very warmly commend 
the work before us to the attention of our readers 
as acheap, comprehensive, reliable; and artistic 


by acidulated water; f they are then washed in 
plain water, and finally in water made alkaline 
with soda ; then cleaned with ascracthbrusb, again 
washed, and plunged into the copper bath in contact 


with zinc. 


The articles are suspended in the copper bath 
by means of zinc wire; they should be immersed 
from three to seventy-two hours, according to the 
colour, quality, and thickness of the copper cating 
to be deposited. A tap is then turned in the 
lower part of the apparatus, the cuprous liquor 
drawn off, and the coppered articles washed in 
They are then taken out, cleaned with a 
scratchbrush, and dried, first in sawdust, then in a 


water. 


stove. 


It is much more economical to use zinc wire 


than zino plates. 


constant. 
RRNEWAL OF 


After a great number of copperings the exhausted 
liquids are revived as followa :— 


with sulphate of copper. 


lowing means :— 


part with an incia rubber valve, opening upwards, 
The liquid should contain hydrated oxide of copper, 


and the plug be controlled by a sort of ballcock 
In propor- 
tion to the diminution of the density of the liquid 
from the effects of the coppering, the floating ball 
descends, and by so doing opens the plug. The 
liquid enters the cylinder and dissolves the oxide 
of copper; it should be shaken, and when the 


floating in the liquid of the reservoir. 


bath is restored to its normal density the valve 
will re- close. 


The raw materials, of a certain value, which 
enter into the solutions of copper that is to say, 


caustic Roda, sodico-potassic tartrate or glycerine, 
serve thus for an indefinite time. 


process, when all the precautions indicated are 
attended to, are: 


on iron, cast iron, and steel. 

2. The rapidity, simplicity, and economy. 

3. The faithful repreduction of the moat delicate 
details. 

4. The beauty of the colours. 

5. The harmlessaess and 
solution. 

6. The power of repairing articles coppered or 
covered with any other metal by the author’s pro- 
cesses. f 
ORDINARY Bronzes.—Yellow bronzes bronze 
in beautiful tints in copper baths without contact 
with zinc. 
The alloy which has been found to furnish the 


most beautiful tints by the action of cuprous baths 
was formed of — 


stability of the 


Zixciad.— Copper or coppered metals may be 
covered with zinc by immersion in a concentrated 
solution of potash or of soda heated to 100 deg. in 
presence of metallic zinc. 


ba ae) 
t The water acidulated with aulphuric acid to 2 deg. B. 


The action should be continued from five to twenty 
minutes. 


t For this purpose clean the damaged part with an 


To keep the bath of one strength while operating 
on a large scale, the author, by the advice of M. 
Dumas, arranges his apparatus in a particular 
way, 80 that the liquid is renewed from below, 
and flows away drop by drop, or in a fine 
stream from the upper part, the level being kept 


AN Exuaustgp BATH. — 


Precipitate the zinc in solution by sulphide of 
sodium, not in excess, and recharge the solution 
The constant saturation 
of the coppering bath may be effected by the fol- 


Introduce into the reservoir containing the 
cuprous liquid a cylinder furnished at the upper 


The advantages attributed by the author to his 


1. The perfect adherence of the copper deposited 
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The coating of zinc deposited is fixed and 
brilliant. 

The author considers the metal thus deposited 
to be less attackable by acid liquids than ordinary 
sinc. 

TINNING AND LEADING. — Copper and cop- 
pered metals, as well as cast iron, iron, and 
steel, may be tinned and leaded in contact with 
zinc, by means of a salt of tin or lead dissolved in 
a strong solution of potash or caustic soda at 50 or 
100 deg. Centigr. 1 

A deposit of pure tin or lead is not obtained in 
this way, for it contains zinc. To produce a deposit 
of pure metal of increasing thickness, place in the 
vessel containing the solution of tin, a porous vase 
holding the alkaline lixivium and the metallic zinc. 
Plunge the article to be tinned into the outer 
vessel, and establish communication between the 
article and the zinc by means of a conducting wire. 
To revive the lixivium after it has become saturated 
with oxide of zinc, precipitate by sulphide of 
sodium. 

Trug Borszixa. — Iron, cast iron, steel and 
other metals may bə covered with a coating of 
alloy of copper and tin (true bronze) by an operation 
effected without the aid of heat. 

This result is produced by adding to the oopper 
bath some stannate of seda, or a solution of 
bichloride of tin, previously treated with a 
sufficient quantity of soda ; immersing the article 
in contact with zinc determines the deposition of 
bronze. 

ALKALINE Bargs CONTAINING OTHER METALS 
INsTEAD Oor CoPPER. — Tarto-alkaline baths con- 
taining, for instance, cobalt or nickel, instead 
of copper, form no adhering metallic deposit 
in presence ofziac; they disengage hydrogen. 
Copper, or metals previously coppered, if heated, 
become covered with a white metallic depost, 


consist of an alloy of zine and cobalt, zin? and 
nickel, &c. 


SOME EFFECTS OF THE ROTATION OF 
THE EARTH ON ITS AXIS. 

In the Comptes Rendus (1861) is a very ingeni- 
ous paper, by M. V. Raulin, ‘‘ Sur les Différentes 
Revolutions de la Surface du Globe qui ont faconne 
le Relief de I'lle de Crete ;” but the author dors 
not touch upon a fact that observation will yield in 
many localities. It first oceurred to the writer 
when on the heights above the village of Upper 
Paoliana, Corfu. It is, that mountain ridges in a 
north and south direction are commonly more 
steep on the east than on the west slope. This is 
so much the case from Corfu, at the part named, 
through Cephalonia and on the east side of Zante, 
that it would seem to arise from some general 
cause. The same will be observed on the west 
coasts of Hindostan and South America. In North 
America a section of the Rocky Mountains pre- 
sents the appearance of the edge of a saw, the 
steepest slopes being to the west. These elevations 
may be referred to the fifth tertiary elevation of 
M. Elie de Beaumont's system of Tenure, and their 
peculiar form may be ascribed to the motion of 
the earth projecting the west sides, adjoining the 
spots where the fractures occurred, to the greater 
height from which they did not return to their 
original positions, but remained as ridges with the 
steepest inclines to the west. This would have 
been more certainly the result had the disruption 
arisen from a sudden collapse or shrinking of the 
solid substance of the earth. Should this surmise 
be correct, a close examination of the other 
mountain ranges from which M. de Beaumont 
draws his deductions might show that the poles of 
the earth have varied in their sites, and that they 
were at one time nearly in the direction that we 
now know as east and west, which would explain 
the phenomena of a glacial period without a 
necessity for that hypothesis; e. g., the existence 
of elephants in Siberia, Not having seen it stated 
anywhere, it may perhaps bere be mentioned that 
the valley of the Conon, Ross-shire, exhibite traces 
of glacier action, the limestone rocks in many 


places bearing the appearance of roches mountouices 
with large blocks of stone scattered about in other 
parts that, from’ their position, must have beer 


transported. 
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WHITE PIGMENT. 

Mr. J. Dale, of Manchester, has receiyed Letters 
Patent for imprevements in the production of 
substances to be used in place of the pigment 
termed satin white. The invention consists, firstly, 
in decomposing the material called satin white, 
containing sulphate of lime and alumina by 
chloride of barium or strontium, so as to replace 
or partially so the sulphate of lime by the sulphate 
of barium or strontium. Secondly, in the pro- 
duction of a material to be used in place of satin 
white,” by using caustic baryta or strontia instead 
cry as in the ordinary method of making satin 
white. 

To carry the invention into practice :—When it 
is desired to replace the sulphate of lime in the 
ordinary satin white manufactured from lime and 
sulphate of alumina, diffuse the ordinary finished 
satin white through water, and add to it a solution 
of chloride of barium until the whole or part of 
the contained sulphate of lime is converted into 
sulphate of baryta. The proportions to be used 
may be varied according to the amount of sulphate 
of lime to be replaced. Five hundred weight of 
chloride of barium is sufficient for a ton of ordinary 
satin white. The supernatent chloride of calcium 
is removed by washing, and the resulting precipi- 
tate is pressed, and is then ina fit state for use. 
When it is desired to manufacture the satin white 
by the use of caustic baryta or strontia in the place 
of lime, take four equivalents of caustic baryta or 
atrontia, and add it to one equivalent of potash or 
ammonia, alam or tersulphate of alumina. The 
mixture, ‘‘with moisture as in making satin 
white,” is effected in a pug mill until®the decom- 
position is complete, the product is then withdrawn 
from the mill, washed and pressed, and is ready 
for use, If a mixture should be desired to he 
made a certain amount of caustic baryta may be 
replaced by the addition of an equivalent quantity 
of caustic lime or strontia. 


— 


CASE-HARDENING IRON. 


Provisional protection is sometimes refused to 
what those seek ing it are pleased to term an 
original invention.” The matter we are about to 
give at length forms the subject of a refusal, 
and was forwarded to this country from the States 
by Anthony Leonard Fleury, residing at New 
York.” Our readers are quite able to state what 
is ‘‘original ” in the ‘‘ Improvements in Case- 
hardening or converting partially into Steel Articles 
of Wrought or Malleable Iron,” of Mr. Fleury. 
His provisional specification says: — The object of 
this invention is to carbonize and convert into steel 
portions of articles of wrought or malleable iron 
leaving other portions uncarbonized, and to this 
end a protecting coating or enamel composed of a 
mixture of oxide of iron with lime, lime alone, 
elay, silicate of soda or potassa, borax, the oxides 
of tin, lead, and antimony or other suitable pro- 
tecting material is applied to those portions of 
such articles which are to be left uncarbonized, or 
in the condition of iron, the said articles are then 
placed in a close oven or furnace in which they are 
surrounded by heated carburetted hydrogen gas 
which acts upon their uncoated portions in such 
manner as to carbonize them wholly or to a suitable 
depth, and thereby convert the said portions alone, 
or the surfaces thereof into steel. This invention 
may be applied with great advantage to conversion 
into ateel of the heads of wrought iron railroad 
bars of the faces of skate irons, the faces of mal- 
leable iron wheels, the surfaces of shafts and axles, 
and the edges of various articles of cutlery, and 
all articles of malleable iron may by this means be 
partially converted into steel. The oven furnace or 
chamber in which the carbonizing process is effected 
must be so constructed as to permit the exclusion 
of the atmosphere during the carbonizing process. 
The carburetted hydrogen gas may be generated in 
ose or more retorts by the heat of the same fire 
which is employed to heat the said furnace, oven, 
or chamber, and the gas should preferably before 
its introduction into the carbonizing chamber be 
heated in a separate chamber or system of pipes 
acted on by the same fire. The articles which are 
to be partly carbonized or steeled may have the 
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protecting coating or enamel applied to the parts 
which are not to be steeled in the form of a paste 
or liquid which will dry on the surface. To accele- 
rate the process of conversion, other gases may be 
used together with the carburetted hydrogen, as, 
for instance, cyanogen and ammonia. The gases 
may be compressed with advantage, as by that 
means their action will be intensified. 


THIN SHEET IRON. 


We have on previous occasions reported the 
successive efforts of British and foreign ironmasters 
in the direction of producing sheets of iron of ex- 
treme tenuity. Oa the occasion of the meeting 
of the British Association, in September last, some 
large and very perfect sheets of iron foil were 
shown at the works of Messrs. Lloyds, Fosters, 
and Co.; of Wednesbury, which weighed two 
grains per equare inch; and we have already des. 
described the laminated metal produced by Mr. 
Parry, of Ebbw Vale, weighing only 1'5 grains 
per square inch. Since then great progress bas 
been made by several manufacturers, and sheets of 
iron have been prepared of the marvellous degree 
of tenuity indicated by the measurement of 4,800 
thicknesses being equivalent to one inch. They 
were produced in the mills of Messrs. W. Hallam 
and Co., Upper Forest Tinworks, near Swansea, 
and are in the form of perfect sheets, measuring 
10 inches by 54 inches, or 55 square inches, and 
weighing no more then 20 grains, or 0°36 grein per 
square inch. A noteworthy circumstance in con- 
nection with these thin sheets of iron is their 
remarkable degree of permanence, or power of 
resisting the oxidising action of the air. This 
protection is undoubtedly due to the continuity of 
the black fused layer of magnetic oxide with 
which these specimens are invariably coated,—a 
fact which Mr. M Haffie, of Glasgow, has turned 
to useful account in a special furnace treatment, 
to which plates and other articles of wrought iron 
are subjected for the purpose of securing increased 
protection against air and water. The operation 
consiats merely in imbedding the iron plates in 
powdered haematite, or other native oxide of iron, 
and heating to full redness for several hours, when 
a perfect layer of the protective oxide is formed ; 
the plates are then allowed to cool gradually, and 
are found to be especially well adapted to ship- 
building purposes. Mr. M Haffie, in his paper, 
also claims the use of oxide of zinc for producing 
an adherent black film, wlfich in this case doubt- 
less consists of a true comb nation of the oxides of 
iron and zinc, possessing an equal, if not superior, 
degree of permanence to that which has been 
already mentioned. 


THE FLOW OF SOLIDS UNDER 
PRESSURE. 


The most common mode of. making lead pipe, is 
to melt the lead and run it into a massive cylinder, 
which has a hole in the bottom corresponding in 
size to the external diameter of the pipe ; to the 
cylinder is fitted a solid plunger piston, which has 
a steel spindle, equal in diameter to the interior 
bore of the pipe, projecting from its lower end 
downward throngh the center of the die in the 
bottom. So soonas the lead has cooled sufficiently 
to become solid, but while yet very warm, the 
piston is forced downward by a powerful hydraulic 
press, squeezing the lead through the annular 
opening, and forming the pipe. A better form of 
the apparatus is to have a hole through the piston 
and let the spindle or core rise up through this hole 
from the bottom of the cylinder; on applying the 
pressure, the lead rises upward through the annular 
opening and flows over in an endless pipe. With 
this form of cylinder, pipe may be made from 
perfectly cold lead, and even from the still harder 
metal, block tin. Tin, indeed, can be worked 
only in the celd state, as it crumbles to pieces 
like sand if manipulated while hot. 

Tt is manifest that the particles of the metals, 
when pressed through these openings, must slide 
upon each other in precisely the same way as the 

icles of water, or any other liquid, while 
flowing through similar openings. The resistance 
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to motion in relation to each other of the partices 
of a liquid and those of a solid, seems to be 
merely one of degree. When the form of a bar 
of iron is changed, by either hammering or rolling, 
the particles must slip one over another, though 
they are not separated sufficiently to destroy their 
cohesion for each other. 

This is an instance of the fading into each other 
of all divisions in nature. Nothing could seem 
more sharply defined than the distinction between 
solids and fluids ; but if we change the conditions, 
if we subject the solid to sufficient pressure, it is 
found to flow through narrow openings, like the 
most mobile liquid. 


LARGE CYLINDER CASTING. 


Last week an immense cylinder was cast at the 
works of Mr, George Bayliff, Soho Foundry. The 
operation of casting was successfully performed 
and in ashort space of time. The cylinder was 
cast with a steam jacket round it, and donkey 
arrangements for starting the engines. The 
cylinder is for a large pair of horizontal marine 
engines, in course of construction by Messrs. 
Laird Brothers, of Birkenhead. Itis said to be 
one of the most intricate cylinders yet made, the 
weight being 30 tons finished. The arrangements 
for melting the iron were necessarily on a exten- 
sive scale. There were employed for the purpose 
two air furnaces, each containing fifteen tons of 
molten iron, and twocupolas. When the iron was 
melted and ready for being tapped out of the 
furnaces, it was run into two large fixed wells, 
so constructed with shutters and levers that one 
man to each had complete command of the metal 
whilst running into the mould. In addition to the 
wells, two ladles of molten iron, one containin 
seven tons, and the other five tons, were work 
with the crane, in order to keep up the supply in 
the wells. The total weight of molten iron 
employed in casting the cylinder was about 40 tons. 
Being the firat one of this kind, a few tons over 
the weight were, «f course, considered advisable. 
—Mechanics’ Magazine. 

ART PRIZES. 

The Architectural Museum offers some additional 
prizes to art workmen this year. The Council of 
this body offer a first prize of five pounds (given 
by the Architectural Union Company) for a boss 
modelled in clay, representing King David with his 
harp ; the boss not to be less than nine inches 
over, and to be original in design. The Council 
offer a second prize of two pounds, and will adjudi- 
cate both. Also prizes for atone and wood carving, 
silver work, translucid and opaque enamels, 
and marble mosaic, the particulars of these com- 
petitions to be obtained of the secretary of the 
Architectural Museum. In addition tothe above, 
certificates of merit will be given in deserving 
cases. All objects sentin for competition must be 
sent to the office entrance of the South K 
Museum, by March lst next. The objects will 
remain the property of the workmen or their em- 
ployers. 

‘Lhe Art Directory of the Department of Seience 
and Art has been published, and states, among 
other matters of interest, the following particulars 
of prizes to be offered in competition to all the 
schools of art inthe kingdom. The prize list will 
include ten gold medals, distributed as follows :— 
1. For the best study from the antique, in chalk, 
monochrome, or modelled. 2. The best example 
of painting a group of still life from natare, in oil 
or water-colour. 3. The best study of the figure 
from life, in colour, chalk, or modelled. 4. Six 
medals for the best designs in the three classes 
architectural design, surface design, and plastic 
design. 5. One medal for a work of a class not in- 
cluded under the above named heads. Twenty silver 
medals, of which part will be given to the second 
best of the various subjects to which gold medals 
are assigned, and the rest to meritorious works in 
the same or the best works in other subjects of 
study. Fifty bronze medals to meritorious works 
in any of the various subjects of study. Messrs. 
Chapman and Hall are the publishers of the 
Art Directory. 
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ON PURE WATER. 
The very able article by Dr. Edwin Lankester 
is crowded out of our present number by pressure 
of matter, but will be continued in our next. 


TESTING LOCOMOTIVE BOILERS. 


On the Ist inst., the boiler of a locomotive 
belonging to the Great Northern. Railway Com- 
any exploded near the Nottingham Station. 
Nobod was killed, and there will therefore be no 
public inquiry, but the first question which such 
an occurrence suggests to us is— Had the boiler 
been recently tested? It is curious that, in the 
face of a mags of evidence in its favour, the hy- 
draulic test is never used on several of our princi- 
pal railways. The Great Eastern, the North 
ndon, the South-Eastern, the Caledonian, and 
some other companies, do use the test regularly ; 
but on the Loudon and North-Western, the Great 
Western, and, we believe, also on the Great 
Northern and several other lines, it is not applied. 
On the Great Eastern Railway the boilers are 
te:ted as far as possible every twelve months, and 
the system is found to work well. The testing 
is not excessive, being equal to about one 

and a half times the working pressure. 

In the course of our own experience we have 
known several instances in which the application 
of the hydraulic test has revealed defects which, 
if not thus discovered and remedied, would, in all 
E oy; have led to the most serious resulta. 

e do not consider that the hydraulic test is any 
substitute for a thorough external and internal 
examination of a boiler, but it is a most useful 
auxiliary, and it is a test which can be applied at 
times when an internal examination of the boiler 
is impossible. In the case of locomotive boilers 
especially, an internal examination is an expensive 
affair, necessitating as it does the removal of tubes, 
c.: and, although we are far from advocating 
that false economy which would begrudge the 
expense of examining a boiler, yet we know that 
the question of cost is an important one in con- 
nexion with boiler working, and for that reason a 
test which can be cheaply applied is more likely 
to be used than one involving a great outlay. 

When a boiler is tested by hydraulic pressure, 
it should be completely stripped, so that it can be 
thoroughly examined during the time the pressure 
is applied. It would also be doubtless better if 
the principal dimensions of the boiler were checked 
before the pressure was applied, as well as during 
its application and after its removal, and any 


differences which may exist noted; but even | 


without such precautions the degree of regularity 
with which the pressure increases under the action 
of the pump, and the constancy with which it is 
maintained, enable a person who has had any 
practice in the application of the test to judge ve 

accurately of the state of the boller under trial. 
The test is altogether, when carefully applied, a 
simple and effective one, and we sincerely trust 
that its use may become extended.—Zngincering. 


WORKMEN'S Houses, GREENOCK.—Workmen’s 
house: are to be built at Greenoc: by the Provident 
Investment Company, which affords facilities for 
working men to me their own proprietors of 

uses. There will be six divisions òf self-con- 
tained cottages, built of brick, in the English style, 
and there will be 164 plots of ground averagi 
18ft. fron and 70ft. in depth. The houses 
will be kept somewhat from the street to give 
additional airiness, and there will be space behind 
each for green and small garden plot. 

Tae Vicrosia Bexgrir Soor TT.— In its place 
will be found the advertisement of this society, to 
which we have to call the attention of our readers. 


Judging by results already achieved, {t 
seems to have struck root deeply, A 
glance at its rales, and at the list of 


its working committee, readily explains this suc- 
cess. It has branches—not at public houses— 
throughont the land, and whilst asking our readers 
to make themselves a Haag ae with the society, 
we repeat the words of Mr. Tidd Pratt, that no 
hamsa institution could be more beneficial than a 
friendly society founded upon proper principles,” 
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PROGRESS OF INVENTION. 


The following is a description of Mr. E. Merritt’s 


Boring Collar, which was unfortunately crowded 
out of our correspondence last week :—A is the 
frame of wrought iron, 10 inches deep, 5 inches 
wide, made of inch bar, three-eighths thick, and 
provided with a tightening screw B to secure it 
between the lathe beds. C, C are two rabbete:l 
slides, having bevelled V- grooved] edges both 
above and below. D, D are four set screws, pass- 


ing through the slides, being fitted to the tapped 
central parts of the braces E, E. It is plain that 
the slides C, C will hold any large or small works 
in their V-grooves, within the limits of the frame. 
I bave, writes Mr. Merritt, shown it in the drawing 
arranged for a small article, but both slides are 
reversible, and to arrange them for large works 
the lower slide is taken off, the upper slide down, 
and the lower placed highest. Mr. Merritt states 
that be has had the collar in use some time. 


Warr Piewent.—Mr. John Dale, of Manches- 
ter, proposes to decompose the material called satin 
white, containing sulphate of lime and alumina, by 
chloride of barium, or of strontiam, so as to re- 
place, or partially so, the sulphate of lime by the 
sulphates of barium or strontium. The proportions 
to be used of the chlorides of barium or strontium 
will be according to the amount of sulphate of 
lime to be replaced. Secondly, he proposes to 
produce a substitute for satin white, by using 
N baryta or strontia, instead of lime as 
us 


TELEGRAPHY. 


ELECTRO-TELEGRAPHY owes mach to Professor 
Wheatstone, but his latest achievement excels all 
we have yet heard of. With his improved auto- 
matic instrument, properly manipulated, he can 
transmit 600 distinctly legible signa or letters in a 
minute. —A theneum. 


Loxpon District TELEGRAPH ComPany.—On 
the principal provincial lines having been restored 
this company are now able to receive messages for 
the provinces and continent, as well as for their 
own stations. 


A TESTIMONIAL of a novel character has been 
presented to Professor Page, of the United States. 
The Bankers’ and Brokers’ Telegraph Company 
have tendered the use of their lines to the profes- 
sor, as a tribute to the many inventions and dis- 
coveries he has made in electricity and magnetism, 
and to his valuable contributions to the telegraphic 
art.’ 


THe Exectric TELEORBATEH.— In 1806 Ralph 
Wedgwood established himself at Charing-cross, 
and soon afterwards his whole attention to be 
engrossed with his scheme of the electric telegraph, 
which in the then unsettled state of the kingdom 
—in the midst of war, it must be remembered—he 
considered would be of the utmost importance to 
the Government. In 1814, having perfected his 
scheme, he submitted his proposal to Lord Castle 
reagh, and most anxiously awaited the result. His 
son Ralph having waited on his lordship for a de- 
cision as to whether Government would accept the 
plan or not, was informed that ‘‘ the war being at 
an end, the old system was sufficient for the coun- 
try ' The plan, therefore, fell to the ground, 
until Professor Wheatstone, in happier and more 
enlightened times, again brought the subject for- 
ward with such eminent success, The plan, thus 
brought forward by Ralph Wedgwood in 1814, 
and of which, as I have stated, he received his first 
idea from his father, was thus described by him in 
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a pamphlet entitled, An address to the public on 
the advantages of a proposed introduction of the 
stylographic principle of writing into general use ; 
and also of an improved species of telegraphy, cal. 
culated for the use of the public as well as for the 
Government. The pamphlet is dated May 29, 
1815, and as the question of the merit of invention 
'n one of considerable importance, I gladly give 
the extract, so as to establish the claim to that 
merit toa member of the Wedgwood family.— 
Jewitt s Life of Wedgwood. : 


THE PROCEEDINGS OF THE AMERICAN PxILOs0- 
PHICAL 5 5 3 5 
a series of useful papers on physics ogy: 
Of the former, we take as an example Mr. Chase’s 

aper, on the declination of the magnetic needle. 

n this the writer endeavours to show that :—(1) 
The lines of equal dip are arranged in approximate 
parallels around the two (principal) magnetic poles. 
(2) In consequence of this parallelism, they are 
convex towards the north in the Pacific Ocean and 
towards the south in the Atlantic. 


BRITISH GOLD. 
By Rosert Hont, F. R. S.“ 
(Continued from page 208.) 

The presence of nstone or trap rocks has 
been already noticed ; and it is a fact deserving of 
note, that away from the vicinity of those rocks, 
no good gold lode has been discovered. 

The most important gold mines in North Wales 
are the Vigra and Clogau, from which, as we 
stated in our Chronicles of Mining in our Jaly 
number, 10,778 ounces of gold had been obtained 
to the end of 1864. For some years, both the 
Vigra and the Clogau mines were worked for 
copper. They are now united as auriferous quarts 
mines, but nearly all, if not all the gold, bas been 
obtained from the latter. 

The Clogau St. David, No. 1 mine, is certainl 
the richest gold mine ever worked in the Briti 
Islands, sod may compare favourably with the 
quartz reef mines of Australia. According to 
Mr. Dean, from a space of ground not more than 
50 fathoms long by 30 fathoms deep, and only a 

rtion of which has been worked away, there had 

n extracted at the 3lst of May last, and 
reduced 4,154 tons of quartz, yielding 11,508 
ounces of, gold, giving an average of 2 oz, 15 derts. 
19 grs. ton. Taking this lode as a type of 
those which occar in its neighbourhood, it will be 
well to describe it. 

The lode has an average bearing 15° N.E., and 
is intersected by a very powerful croes-course, 
bearing 30° N.W., and dipping slightly S. W. 
The lode traverses beds of indurated Silurian clay 
slate, which are interstratified with thick beds of 
greenstone. There is also a large greenstone dyke, 
which is traversed by a portion of the lode for a 
length of about 60 fathoms, until they are inter- 
sected by a great cross-course. Behind this croes 
course the lode is extremely rich in gold. It should 
be stated that the lode is composed almost entirely 
of quartz, with here and there some carbonate of 
lime. Throughout the quartz, yellow copper ore 
is, in small quantities, disseminated as well as gold. 
Where the gold is most abundant, Telluric Bismuth 
in fine silvery white grains is generally present, and 
an opinion prevails that whenever that mineral is 
met with, gold is near at hand. It was commonly 
supposed that gold is only to be found near the 
surface. Mr. A. Dean has favoured us with some 
notes on this point, which are exceedingly important 
if all the conditions have been correctly observed. 
Without comment, Mr. Dean’s own words are 
given :— 

* Extracted from tha Quarterly Journal of Science for 
October, Churchill and Sons, 
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“The opaque white qaartz floors, which are 
comparatively. poor in gold, alternate with others 
of a ish white colour, very dense, and of a 
shining conchoidal fracture ; the latter are the rich 
gold-bearing floors; we have, therefore, alternate 
rich and poor floors. From the dip of the floors 
the deposits of gold appear individually to dip 
eastward, but, as the bands of clay-slate forming 
the walls of the lode below the greenstone dip 
westward down to the cross-course, the succession 
of bunches of gold in the alternate floors of greenish 
quartz follow the dip of the clay-slate. This is an 
important point in relation to the recurrence of rich 
deposits of gold in depth below the t bottom.” 

This quotation sufficiently indicates the hypo- 
thesis nag 1 5 a 5 5 
ia ich, or richer, deposits d 
9 met with. There is a very close pel ee 
between gold and tin. It was an opinion, held with 
much o for a long period, that tin would 
never be found deep in the earth. Experience has 
now proved the fallacy of this, for the most abun- 
dant deposits of tin are now worked at depths 
of between 200 fathoms and 300 fathoms from the 
surface. The result of sinking on the quartz lodes 
in the mountains of Merionethshire will be watched 
with much interest. 

Invariably when a good mine is discovered, a 
great many other mines are started in the neigh- 
bourbood. This applies to every Mpa of mine 
exploration, and is especially ak gre e to gold 
mining. Numerous attempts and failures have 
hitherto marked the of mine adventare in 


has been expended on the Welsh hills 
than has been obtained from them. The authority 
whom we have already quoted, speaking of the 


Compan 
yuldiz sa average 


It will be most satisfactory to find the hopes thus 

by Mr. Dean fully realized. It is right 
that some ides should be given of the occasional 
richness of this auriferous quartz. Mr. T. A. 
Readwin informs us that by far the richest discove- 
ries of gold have been e at the Dol-y-frwynog, 
Prince of Wales, and the Clogau Mines. He has, 
he states, extracted gold from stones, from each of 
these mines, at the rate of 300 to 400 ounces to 
the ton. At the same time as he draws attention 
to the exceeding richness of some specimens of the 
auriferous quartz, Mr, Readwin says, with much 
Lonesty, I beg distinctly to state that the average 
yield will not, in my opinion, exceed half-an-ounce 
to the ton of ore.” 

(To be continued.) 


VAN CHOATE’S SUBMARINE TELE- 
GRAPH 


I. 
(Illustrated on page 284.) 

Lins Patent have been granted in this 
country to Mr. Van Choate, telegraph engi- 
neer, of New York, for an improved system and 
ce for facilitating the working of submarine 
les and other oonductors of electricity,” the 
various arrangements connected with which are 
exhibited in the accompanying engraving, the 
description of which will be found, at least, inte- 
resting in connection with the inventor's reasoning, 

which somewhat ie en PA 1 
In 1 is represented a cable, teries, 
3 for working a line. Also a section of 
the earth with the banks on either side, the sea 
and the cable near the bottom, on each 
shore an office, Al being the sending, A? the re- 
i i In this t two distinct 


sending, the other, M, at the receiving station, it 
being found that one battery would not have suf- 
ficient intensity to project a current through the 
entire length of the cable owing to the retardation 
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the condactor offers to the passage of the electric 
fluid. The current is diminished as it recedes from 
the battery ; and a battery is placed at each end of 
the conductor to maintain the’ intensity of the 
current throughout the cable necessary to work 
the apparatus. 

Electrical phenomena, so far as practical tele- 
graphy is concerned, are based upon the idea that 
there are two kinds of electricities to a current, 
positive and negative, and that when a circuit of 
wire is formed enclosing a battery a circulation of 
the fluid from the positive to the negative poles 
takes place. Practice seems to confirm this theory. 
It is well known that when to each pole of a bat- 
tery two pieces of wire are connected, there will be 
no perceivable electrical action while the other ends 
of the wires will be separated as in Fig. 3; but 
when the ends of the wires are brought together, 
asin Fig. 4, a circuit being completed, action is 
instantly produced. This sho be distinctly 
understood in order to perfectly comprehend the 
matter beyond. 

Steinheil, of Munich, demonstrated that the earth 
might be made the equivalent of one part of such 
an electric circuit; that when a wire is connected 
with the ground at one end, and is run out to any 
given point, and the other end connected with the 
goun alse, there is then an equivalent to a metallic 
circle. 

It is necessary to mention the fact that the electric 
fluid will invariably take the shortest route, conduc- 
tors being equal in order tocomplete acircuit, passing 
sometimes in a mysterious manner to accomplish 
this purpose. It is important that this fact should 
also be remembered, so that the most important 
difficulties as affecting practical cable telegraph- 
ing ” may be fully comprehended and explained. 

turning to the idea of the attenuation of the 
current, it will be endeavoured by the aid of Fig. 
1 to illustrate it, showing dy the arrows intended 
to represent the currents and their direction that 
the greatest intensity is at the starting point, bat- 
tery B, and that at D where the cable first meets 
the water the current ie stronger than it is at E, 
and that at F near the centre of the ovean there is 
scarcely any current at all. The same thing may 
be observed at the other end or receiving station, 
battery M supplying the current at that point. The 
greatest strain upon the insulation of the cable is 
at D and K where the first contact with the water 
is made near each shore ; consequently the greatest 
escape of the current through the coating or insu- 
lation of the cable takes place at these points, 
diminishing as the distance from the battery in- 
creases toward the centre at Eand J. The current 
thus escaping takes the shortest distance through 
the earth to the other pole of the battery, forming 
ateach end a peor circuit ; that at the send- 
ing statien completiag a circle through battery B, 
and C, D, O, ground plate A, and back to B; that 
at the receiving station through battery M, ground 
plate N, and O, K, L, and back to M. The resis- 
tance that the increased length of thecable offers to 
the passage of the current being greater than the 
resistance of the coating or insulation the fluid 
finds an easier transit than through such insulation 
and the earth back to the opposite pole of the bat- 
5 than through the entire cable from shore to 

ore. 

In Fig. 2 there is understood to be shown a cable 
whose conductor is supposed to be perfectly insu- 
lated, so that the current is made to circulate 
through the entire length from shore to shore, re- 
turning through the ground below, forming a per- 
fect galvanic circle including both the sending snd 
receiving apparatus. Should a break or disconnec- 
tion be made at any point within this circuit, a 
perfect disturbance of the galvanic action would be 
produced. In this case the insulation offers a 
greater resistance than the resistance offered by the 
le of the wire or conductor, so that the current 

an easier passage through the entire length of 
the cable circuit than it would to pass through the 
insulation and ground at D, O, and K, O, conse- 
quently a short circuit at the two ends of the cable 
is not formed. 

The current, it has been seen, cannot pass unless 
the circle iscomplete. It will be seen by referrin 
to Bi, Fig. 2, that the wire or line is disconnec 
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at C, which pvint we are to suppose is at the man- 
ipulating key of the sending instrument. It will 
be noticed that when this space or opening is 
closed that a circuit is completed following the 
direction of the arrows toward D, and through 
the cable to K, receiving instrument L, battery 
M, ground plate N, and the earth to ground 
plate A, completing the circle at battery B. 
This circuit is based upon the supposition that 
the wire is perfectly insulated, and that no es- 
se of the battery fluid takes place along the 
cable. Ser : ; 

Telegraphing consists simply in systematicall 
breaking and closing the galvanic circle, whi 
breaking and closing produce disturbances upon 
receiving magnets, These disturbances are trans- 
lated into letters of the alphabet. 

In all cases heretofore the breaking and closing 
of the galvanic circle has been at the sending 
station or instrument. If an attempt was made 
to make more than one break in a circuit at a time 
tbe operator immediately lost control of the line, 
that is to say, he could not again close the circuit, 
except at the point where his breaking key was. 
Hence the breaking of the circuit has only been 
practicable at the position occupied by the trans- 
mitting operator. - 

Return now to Fig. 1, where it is shown that 
the retardation, resistance, and imperfect insulation 
of the conducting wire of the cable has caused the 
electric fluid generated by batteries B and M to 
escape and move back, passing through the earth 
and water to the respective poles of the batteries, 
thereby forming two distinct circuits, one at the 
sending station and one at the receiving station. If 
the insulation had been perfect, and the resistance 
not too great, the current from the batteries would 
circulate freely through the cable from end to end 
and return ugh the ground to the starting 
poiat, as indicated in Fig. 2. Now suppose the 
illustration in Fig. 1 to represent a cable of 2,009 
miles long successfully laid down, but the insula- 
tion imperfect and the resistance great, and the 
batteries and instruments all ed for worki 
in the usual way, if the line circuit be cl 
through the batteries the current will pass out on 
the line, but meeting with the resistance and im- 
perfect insulation, it escapes and turns back at 
each end in the direction indicated by the arrows 
as at D and K, forming the two circuits before 
described at A: and A?, Fig. 1. Suppose a 
message is to be sent from the instrument at A, 
Fig. 1, to the receiving apparatus at A?, same 
Figure. The operator at the sending station opens 
his key or breake the circuit at C. It will be 
observed that this would of course cut off the 
entire current from battery B, and consequently 
destroy the circuit formed through C, D, O, A, and 
B, Fig. 1. But the object is to disturb the receiv- 
ing instrument at the other end of the cable, and 
it will be seen that that instrument is enclosed 
within a circuit formed through M, N, O, K, L, 
Fig. 1, at that end of the cable, and tbat this 
circuit, which is abnormal, is entirely beyond the 
control or influence of the operator at the sending 
station. This abnormal circuit is the great difi- 
culty; can it be obviated? Suppose we take away 
the battery at the receiving station which forms 
this abnormal circuit beyond the control of the 
sending operator? The consequence would still be 
the same, because the battery at B will net project 
a current through the entire length of the cable to 
the receiving station, and without electricity the 
receiving apparatus cannot be operated. 

From this it will be seen that the sum of the 
difficulties affecting the successful working of long 
stretches of cables lies in these simple facts :— 
First, that the electric fluid, owing to its becoming 
attenuated, fails to reach the receiving apparatus 
in long stretches with a single batt ry located at 
the sending end. Second, that a battery placed at 
the receiving end forms a short circuit at that 
point. Third, that the breaks and closings of the 
circuit at the sending instrument fail to produce a 
corresponding disturbance in the closed circuit at 
the receiving end, and consequently the normal 
state of the receiving apparatus at the receiving 
end or station remains unaffected. N 

Now kor the mechanical devices and the 
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SENDINC STATION 


invented by Mr. Van Choate to overcome these 
difficulties and operate such lines with rapidity. 

In his system the employment of printing iastru- 
ments is contemplated, although other kinds of 
apparatus may be used in their place. 

The inveation possesses two distinct features, 
and the mechanisms are arranged to— Firat, facili- 
tate the working of lines and cables of a given 
length; and second, to practically work and with 
rapidity lines and cables twice the length or 
distance that can be done by any other system or 
apparatus ever before known or used. We will 
first describe the plan and arrangement to facilitate 
the working of a line or cable of a given length, 
and which is represented at Fig. 5, wherein A,A, 
indicate the two ground . terminations of the line, 
and B, B, the two batteries, one at each end of the 
line or cable C, O, representing two revolving circuit 
breakers or closers, one located at each end of the 
cable, while D is intended to represent the cable 
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DOUBLE STRETCH 


which connects the two revolving circuit disturbers 
C, C. The mode of operation of the apparatus 
arranged in this way is as follows: — : 

The two revolving wheels C, C (Fig. 5) ara both 
combined with proper mechanical devices, whose 
functions are such as to keep them (C, C) ia unison, 
thatis, moving at the same speed, and so arranged 
that where they both start or are set in motion at 
the same time they perform their revolutions pre- 
cisely in the same space of time, and by proper 
mechanism their speed is regulated as desired. 
Each of these revolving wheels is armed with 
exactly the same number of projections, which 
correspond in number to the characters on the 
type wheel arranged to give the signal or sigaals to 
be interpreted as the dispatch produced by the 
influence of the electric impulse. The line starting 
at the sending station a? A, or battery B, would 
take the direction of the arrows, and the metallic 
connections being suitably arranged, the current 
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would pass through the revolving wheel C, and 
whenever one of its projections came in contact 
with a contrivance properly arranged at d, the 
open space at that point for the instant would be 
closed, thus completing metallic connection witn 
that portion of the conductor between the ground 
A, battery B, wheel C, space d, and key or circuit 
closer A. It has been shown before that the mag- 
netic circle cannot be formed unless the conductor 
is perfect or continuous, It will be seen at Fig. 5 
(sending station) that the current has started from 
A, or battery B, and has passed through wheel C, 
and space d, but has reached another open space e 
at the key A. Now, by the manipulation of the 
transmitting operator or otherwise, space e can be 
closed, when the electric current would proceed ia 
the direction of the arrows along the cable D, and 
on uniaterruptedly to g, where is seou another 
open space which would again stop its further 


passage. 
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THE LATHE AND ITS USES.’ 


II. 


NY one who has watched a novice at work on 
A a lathe must have remarked the difficulty 
Be has in controlling the tool and keeping up the 
motion of the treadle at the same time. The two 
operations are difficult to get the hang of,” to 
use a homely phrase; but once conquered, the 
work can proceed. The natural tendency 1s to 


slack up or stop the motion of the treadle while 
the tal is engaged, aud the tool is, therefore, at 


one time under the work, at another, time above 
it, at another jumping rankly in, until, finally, 
the piece goes whirliag out of the centres or the 
ch and the operator flushes all over at his 
awk wardness. 

This, of course, is remedied by practice ; and as 
this article is written maioly for tha information 
of beginners and amateurs, we hope that experts 
and those who know all about hand lathes will 
excuse allusion to such simple things as holding 
the tool properly, and kindred matters. 

The lathe must be of such a height as the 
workman finds most convenient, so that he is not 
obliged to stoop much, and, at the same time low 
enough to allow the weight of the body to be 
thrown on the tool when hard work is to be done. 
The speed of the lathe ought to be very high on 
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the smallest cone, and there should be three 


speeds at least for different work. The object is 
to regulate the velocity of the work in the lathe, 
and keep the motion of the treadle uniform, as near 
as may be, at all times. It distresses a workman 
greatly, when chasing a fine thread on a small 
diameter, if he has to tread fast to get up the 
proper speed, as he does when there are only two 
On the contrary, for-larger jobs, it is 
difficult to keep up a rotary motion if the foot 
moves slowly, as it must in order not to burn 
the tool by a high velocity on some kinds of work. 
Foot lathes in general, are not geared, although 
some are, and ought to have wider ranges of 
s tban they do. Where one class of work is 
one, however, it makes little difference, but for 
general turning the speed should vary. 

Another difficulty experienced by beginners is 
in holding the tool still—rigidly so. They allow it 
to “bob” back and forth against the work, if it 
runs untrue, that so it is impossible to make a job. 
The tool must be held hard down, as if it grew to 
the rest, and never moved, nor receded, until the 
cut begun is finished. N 

The rest should be of soft wrought iron, 
since that material holds a tool with more tenacity ; 
imposing less strain on the arms of the operator. 
It should be dressed off smooth as often as it gets 
badly worn, or cut by indentations. Cast iron is 
not good and steel is not so good as wrought iron. 
A special rest should be kept for chasing threads 
with, since the least obstacle is enougb, when 
running up a fine thread, to divert the chaser and 
spoil the job, by making a drunken thread. If 
we now suppose the lathe to be in good order, the 
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centres true and well turned to a gage, the rod (if 
that is the job) between them, and properly 
“dogged,” the centres oiled, and the rest at the 
right height, we shall be all ready to start. The 
rest should be high enough to bring the point of 
the tool a little above the centre. 

To rough off the outside, and make it run true, is 
the first step, and the tool must, therefore, be held 
as in Fig. 2, or so that the point and part of the 
edge alone engages with the work. This will 
take off a thin spiral cat without springing the shaft 
or making it untrue. The whole surfaceof the shaft 
must be thus run over, beginning at the right 
hand and shifting the tool as fast as one part is 
turned. The tool should not be moved rigidly 
in a straight line toward the belt, but by holding 
it hard down on the rest, so that the bottom edge 
bears as in Fig 1, (see last article) and rocking the 
tool on that angle, so that the point describes a curve 
as in this view. The work will be turned evenly 
and true. 

We must remark in passing, that the 
who reads these directions and then undertakes 
to turn by them, will find that reading how 
to do a thing and doing it are two different 
matters. 

It looks very nice to see a skater darting over 
the ice at his ease, but, try it once, and, if you never 
knew before, you will understand what experience 
means. Trying to teach a person to be a turner 
in a newspaper is analogous. One can only indi- 
cate the general method, and leave experience to 
do the rest. l 

After the whole surface has been run over, the 
same tool may be used on the fiat side for reducing 
the work to ono diameter throughout the length. 
The reader must not assume that there is no other 
tool than a diamond point ; he will find many others 
adverted to, as we proceed. 


— 


CUTTING PIPES. 

This, the invention of Mr. John Wolstenholme, 
of Ratcliffe, Lancashire, relates to the cutting of 
pipes or bars of metal by means of a circular cutter 
revolving in a bush, which slides on a hooked piece 
of steel or other metal. Fig. 1 is a front view, 
and Fig. 2 a plan, partly in section, of the im- 
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RIVETTING MACHINE. 


Mr. Kennard, of the Viaduct Works, Crumlin, 
some time since received provisional protection for 
certain Improvements in Machinery for Rivetting 
and for making Rivets, which we are about to 
describe. Though he proceeded no farther in the 
matter, others may be able to couple parts of the 
improvements with their own, and proceed toa 
more successful issue than did Mr.- Kennard, to 
whom we sincerely wish better luck next time. 
Mr. Kennard's invention consists in an arrangement 
of that description of machinery for rivetting 
together metal plates in which both heads of the 
rivets are formed rE the process of rivetting, 
which arrangement is also rendered applicable tu 
the making of ordinary rivets when the machine is 
not employed for rivetting. For this purpose a 
strong framing is provide! with two uprights, so 
situated that the object to be rivetted can pass 
between them. In these uprights there are arran- 
ged two sliding rams or pistons, the one situated 
opposite the other, and each carrying a die or cup 
for forming the rivet heads, so that when the object 
to be rivetted is passed between the two uprights 
(being held and guided in its motion by guide 
rollers) and a length of heated rivet iron has been 
inserted into the hole formed ia the object to 
receive it, both pistons or rams with the dies are 
caused to edvance, and by actiog simultaneously 
upon each end of the rivet iron are made to form 
both heads of the rivet at once. The requisite 
motion for this purpose is imparted to the pistons 
or rams by means of two double ended levera, the 
ends of each of which are connected respectively 
by links to the extremities of the rams and to the 
extremities of a toggle joint. The elbow of the 
toggle joint is connected by links to a double-ended 
lever, of which the long arm is conaected to and 
receives motion from an eccentric or crank upon a 
revolving ehaft, receiving the requisite rotary 
motion from the driving shaft through suitable 
speed reducing gearing. The fulcrum of the last- 
mentioned lever is carried by the short arin of 
another douole-ended lever, the long arm of which 
is weighted to an extent corresponding with the 
pressure to be exerted by the rams, whereby the 
pressure of the rams is rendered of a es 
nature so as to allow for the difference ia thickness 


CUTTING PIFES. 


proved implement for cutting pipes and bars of 
metal. a is a section of a pipe which is supposed 
to be partly cut through, and ò is the hooked Piece 
forming the upper part of the improved implement ; 
c is the cutter revolving in the buśh d, which slides 
on the side of the piece ö, the lower end of which 
ig screwed like a nut. In the lower part of the 
bush d, is a recess to receive the end of the handle 
e, the bush and handle being connected by the pin 
f fitting in a cireular groove in the end of the 
handle, the upper part of which is screwed into 
the piece ö. The mode of operation is as follows: 
—The pipe or bar to be cut is securely held in a 
vice, or otherwise, and the circumference of the 
cutter c is brought against the circumference of the 
pipe or bar by turning the handle e; the imple- 
ment is then turned round, and the cutter is gra- 
dually set up by turning the handle e until the pips 
is completely cut through, or until the cutter has 
penetrated the bar to the required extent; the screw 
eis then turned back to liberate the implement, 
and the bar in which the groove has been cut can 
then be broken in two by a slight blow. Fig. 3 
represents a modification of the invention: in this 
case, the circalar rotating cutter c is replaced by a 
tati cutter fixed in the bush d. The patentee 
claims, “the improved implement fur cutting pipes 
and bars of metal, as shown and described, and par- 
ticularly the rotary cutter c. Vewton's J. 4. 


of the objects to be rivetted. This machine may also 
be employed for forming ordinary rive's instead of 
rivetting, for which purpose the before mentioned 
uprights are provided with bsarings situated above 
the sliding rams, in which bearings, when the ma- 
chine is not employed for rivetting, is placed a 
hollow shaft carrying a hollow disc, which disc 
receives a rotary motion between tha sliding rams 
by means of a ratchet wheel fixed upon the hollow 
shaft. Inside the hollow disc is situated a second 
disc, the surfaces of which are formed as inclined 
planes tapering from top to bottom, and which diss 
divides the space inside the hollow disc into two 
compartments. This inclined plane disc is held 
stationary whi.st the hollow disc revolves by meaus 
of a spindle attached to it which passes through 
the spindle of the hollow disc and is fixed to the 
framing. In the circumference of each side of the 
hollow disc are formed holes, which as the disc 
revolves, pass in front of each of the sliding rams, 
and into these holes, when near their loweat posi- 
tion and approaching the rams, are inserted lengths 
or ‘‘ blanks of rivet iron heated at the projecting 
eni upon which the head is to be formed. The 
blanks are pushed into the hollow disc until they 
come in contact with the before-mentioned statio- 
nary inclined plane disc, so that when the ends of 
the blanks projecting from tbe hollow disc are 
brought before the slidiog rams and these are made 
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to advance, their dies or cups press against such 
projecting end of the blanks and form them iato 
the required rivet heads. As the hollow disc in 
revolving carries the formed rivets up away from 
the rams, the fixed inclined plane inside pushes the 
rivets out of the holes of the hollow disc to make 
room for fresh blanks. 


MACHINERY OILS. 


Mr. J. Hall, of Nottingham, has acquired 
Letters Patent for the manufacture of oil for the 
use of machinery. The invention consists in the 
manufacture of oil from the fat of oxen, &., in 
the following manner :—Any required quantity of 
the fat is placed in a cauldron which is placed over a 
stove until the fat has become thoroughly dissolved. 
This fat is then run through a series of sieves to 
extract the refuse from it, and there is then poured 
into the vessel which has received the fat, and 
whilst the fat is still in a liquid state, a quantity of 
colza oil, The vessel containing these two ingre- 
dients is then placed on a heated surface, and the 
matters mixed well together by s‘irring. Then 
the liquid is clarified by placing dry coffee or other 

uivalent in a bag of muslin or other equivalent, 
which is inserted in the liquid, which is then 
stirred or otherwise mixed. The liquid is then 
filtered through flannel, next through thick paper, 
and subsequently through fine paper; when this 
has been done the oil is fit for use. The oil thua 
manufactured contains less water than is contained 
in oil heretofore produced, and the patentee claims 
that his oil is better and purer in quality and 
er less dirt in machinery when it is used 
therein. 


SCISSORS, SHEARS, AND EDGE TOOLS. 


The idea following, received provisional 
protection only, but as others may be working in 
the same direction we have thought 4+ to publish 
what has been done by Mr. C. Lingard, jtn., of 
New York. His object was to make cast iron 
available in the manufacture of scissors, sheara, &c., 
and to weld or attach thereto cast ae goiak m 
cutti = He proposes to form the bows an 
blader» cissors sad shears, and all but the cutting 
face of edge tools of malleable cast iron. When 
cast of the proper for:a, they are placed in vessels 
and surrounded with red ore and smithy slack, 
mixed in about equal proportions ; then the vessels 
are to be placed ia a close furnace of the construc- 
tion ordinarily used for annealing cast iron, and 
subjected to the action of hea* for about 190 hours, 
and during nearly the whole of that time the 
furnace is to be maintained at u regular heat, 
assuming a bright cherry red color when looked 
at through an aperture. The furnace is then to be 
opened and the pans allowed to cool gradually— 
when cold the contents are withdrawn; they are 
then ready for being aubject to the welding pro- 
cess. 

The part of the bows or edge tools to which the 
steel has to be applied to form the cutting face is 
then placed in contact with steel forged to the 
proper size and heated in an ordinary smith's fire 
until they attain a welding heat approaching a 
straw colour. To the surfaces designed to be 
welded borax is applied boiled from a liquid to a 
state of dry powder ; the surfaces are again placed 
in contact, hammered together, and manipulated 
in the ordinary manner. The articles afterwards 
to be finished in the usual way. 


Ax Inon THEATRE FOR THE Dico1nc3s.—A theatre 
for the new rush” at Hokitika is being con- 
structed in Sydney, under the superintendence of 
Mr. James Bartlett and Mr. W. Dind, witha large 
hotel attached. The building is of iron, and will 
be 150 ft. long, 45 ft wide, and 28 ft. width of 
stage, with a depth of 30 ft. There will be a 
dress-circle, stalls, and pit, and a handsome 
portico entrance. All the decorations and scenery 
are to be made in Sydney, and taken down with 
the building. The hotel is to be fitted with every 
convenience, including bath-rooms, and will have 
two American bars, 20 ft. by 15 foot. 


PROGRESS OF PHOTOGRAPHY. 


THE OPAL OR TRANSPARENCY 
PRINTING FRAME. 


At the monthly meeting of the North London 
Photographic Association on the 8rd instant, 
W. W. King, Esq., in the chair, F. W. Hart, 
Esq., exhibited a new description of opal or 
transparency printing frame, and gave the follow- 
iog explanation of the invention :— 

In olacg my model for opal glase printing befora 
you, I will, previously to illustrating its action, 
state the problems that had to be solved in its 
construction. 

1. It is imperative that the negative shall be so 
held as to preclude the possibility of its falling 
away, with the consequent risk of injury. 

2. It is necessary that the negative, when safely 
held as above, shall permit of any size of opal or 
other plate, smaller or larger, being brought into 
contact with any part of it. To make this plainer, 
you are aware that the image on the plate is not 
always in the centre, for many reasons. Again, 
2, 3, 4, and 8 ona plate are in constant use in 
usual printing; it is desirable that any sin 
one, even of the eight on a plate, should be 
adjustable to the centre of any small-sized opal 

late. 

3. That the opal or other plate, oval, square, 
or any other shape, be readily adjustable, and 
retained with firmness during the operation of 
rinting. 

4. That the apparatus shall ensure parallelism 
when used with glasses of any thickness, and shall 
retain it thus, to enable inspection to be made 
during printing. 

I will now proceed to demonstrate the practical 
working of the apparatus before you. In the 
first place, we will select a plate with four carte 
negatives. It is desired to print from the lower 
right-hand corner picture. We place the entire 
plate in the < groove of the upper frame, which 
takes any size. It can, consequently, neither go 
forward nor backward, and thus the first and most 
important position of the problem is solved— 
immanity from breakage. The surface to print 
on is. now laid under the part of the plate desired, 
and by means of the three clamps on the diagonal 
bed it is firmly fixed in its place. The registering 
frame and screw button are then fixed down. We 
now relieve the side screws, and the bed comes up 
and adjusts itself to the negative. The side 
screws are then tightened sgain, and the picture 
put in the light to print. The upper frame can of 
course be lifted as often as desired. By removing 
the screen at the back its quality as a transparency 
can be judged of. In conclusion, as cabinet 
making is not a speciality of my business, I shall 
be happy to afford camera makers or others an 
opportunity (on application for appointment, by 
letter addressed to me at 52, Canterbury-road, 
London, N.) to fully inspect the apparatus. 

A vote of thanks was accorded to Mr. Hart for 
bringing the apparatus under the notice of the 
Association, and for his kiodoess in offering 
to assist any one in constructing such a frame. 


NEW INSTANTANEOUS SHOTTER, 


Mr. Taylor said he had been permitted by Mr. 
Swan, of Newcastle, to exhibit a new instantaneous 
shutter which that. gentleman had invented. Mr. 
Swan had arrived in London that day, and, but 
for the circumstance of his being very much 
fatigued, would have done himself the pleasure of 
attending the meeting. The ingenious apparatus 
which he had invented had for its object to effect 
an instantaneous exposure. It was put in the 
place of the ordinary diaphragm, and its action 
depended upon one spring pulling against another. 
It was so arranged as to be something chronometric 
in character; i. e., the duration of exposure could 
be adjusted within certain limits. 

Mr. Swan, at this period of the meeting, entered 
the room, and was very cordially received. He 
was invited by the chairman to furnish the Asso- 
ciation with some further information in reference 
to his invention. Having prefaced his remarks 
by expressing the satisfaction it afforded him 


to meet the members of the Association, he said : 
It has long seemed to me to be a desideratum when 
taking instantaneous photographs, to be able to vary 
the time of 5 5 know that in 
taking ordinary not instantaneous 
ones Zine quality of the result depends in a 
great measure upon the proper time of ex- 
posure ; and in taking instantaneous pic- 
pictures, I think that fact has been a little lost 
sight of. The exposure has been to a great extent 
a sort of hit or miss, and the obtaining of exactly 
the right exposure is too frequently a matter of 
accident. By means of this shutter I have tried 
to cut up into small fractions a second of 
time, in the same way as we cut up a minute by 
means of our watches. I have taken advantage of 
the law of falling bodies, i. e., the uniform rate at 
which bodies fall. By means of a small ball 
falling through a limited space, which space is 
adjustable, the shutter is raised and closed, and 
the duration of exposure varied accordingly. This 
shutter is intended to go in the tube of the lens 
in the place usually occupied by the diaphragm; 
and in this, I think, there is considerable advan- 
tage, because at that particular place the aperture 
is at the smallest, and cf course the period 
occupied by the travelling of the shutter is reduced 
to a minimum, while the period during which the 
aperture of the lens is fully used is at its longest, 
by having the shutter to occapy that place. The 
sliding shutter is made of aluminium for the sake 
of lightness ; and being put in the place of the 
diaphragm of an ordinary lens, it acts the part 
of the cap to stop the light. By pressing a 
trigger gently the cap will be raised, and on 
the instant, by the act of rising, the ball is disen- 
gaged and immediately commences its fall. The 
length of time during which the shutter remains 
up is the Jength of time occupied by the ball in 
coming to rest. In coming to rest it gives the cord 
a slight tug, and thas produces a second action in 
the shutter, causing it to close. The ball is not an 
essential part of the apparatus; it can be used 
without the ball, especially with ordinary photo- 
graphs. In takiog portraits, the attention of the 
sitter is rather apt to be diverted by the putting on 
and taking off the cap, and this inconvenience will, 
I think, be diminished by the use of this little 
apparatus. I ought to say that this shutter has 
been made by Mr. Cooke, of Newcastle, to whom 
I am indebted for the neatness with which my idea 
has been carried out, and for the gen: ral elaboration 
of the apparatus. 

The Chairman, in offering to Mr. Swan the 
cordial thanks of the Association for bringing this 
beautiful instrument oefore the meeting, said he 
felt sure that the invention would be of great 
service to photographers by aiding them to attain 
more certainty in the time of exposure than had 
hitherto been practicable. This invention he was 
convinced would net be one of the least of Mr. 
Swan’s solid contributions to the photographic art. 
The Association was much indebted to the circum- 
stance which had made Mr. Swan their visiter on 
this occasion, and he trusted they might often have 
the pleasure of welcoming his presence at its 
meetings. A 
MANUFACTURE OF NAILS, SPIKES, &c. 

In the illustrated article in Number 42, on 
Mr. Whittle's improved machinery, an error has 
crept in which confuses the description. The fig. 
3 described has been inadvertently omitted ; that 
which now appears as fig. 3 should be numbered 
2; that which is numbered 2 should be altered to 
4. If readers will kindly make the correction in 
their copies, confusion will be avoided. 


A Worxtna Man’s Cius HOUSE AT SUNDER- 
LAND.—The working men of Sunderland finding 
their present club building too small for their pur- 

e, have formed a company to purchase the 
enwick mansion, at £1,100. The capital is to be 
£4,000, in 4,000 shares of £1 each. The mansion 
contains nineteen rooms, and there are about 900 
square yards of ground, and it is estimated that 
£900 will be required to make the needful altera- 
tions, and to erect a lecture room capable of hqjd- 
ing 500 or 600 persons. 
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ASTRONOMY. 


In 1862, says a writer in the Galignani, we gave 
an account of M. Von Gumpach’s work on the 
t: True of the Earth,” and we will now 
mention a pamphlet he has published entitled, 
Our Weekly Gossip, in which we find a series of 
polemical papers addressed to those who in the 
Athenuzm and elsewhere have repudiated his 
doctrines with more or less reason or acrimony, in 
which latter quality M. Von’Gumpach is by no 
means himself deficient. Our author, as we stated 
on a former occasion, asserts that the earth is not 
a com but a prolate ellipsoid, or in other 
words, that it has not the figure of an orange but 
of a lemon. Now why, according to Newton, and 
the dominant school, has it that of an orange! 
First, because in measuring various arcs of an 
earth’s meridan it bas been found that the degrees 
are longer towards the pole than near the equator. 
Secondly, because the seconds’ pendulum is longer 
at the poles than at the equator, its length being 
a fonction of the force of gravity, and increasing 
with it. And, thirdly, because, in consequence 
of the earth’s diurnal rotation, its particles at the 
equator are actuated by a centrifugal force which 
is zero at the poles. Now, none of these argaments 
are theoretically conclusive ; as to the first, because 
a prolate figure is infinitely more favourable to an 
increase of length in a polar degree than a com- 

one, as any one may see by merely taking 
the trouble of using his compasses and describin 
on the same equator, firat, a compressed ellipsoid 
uadrant, then a circular one, and then a prolate 
dlipsoidal one. As to the second argument, 
because if on the one hand it may be argued that 
gravity increases at the poles because ina compressed 
ellipsoid the distance from tbe earth's centre is 
shorter, on the other hand it may be argued with 
equal force, that gravity increases at the po'es of a 
prolate ellipsoid, because of the greater quantity 
of attractive particles accumulated there. And 
lastly, as to the third argument, it may be replied 
that in a rigid body like the earth the effect of the 
centrifugal force must be zero, and that if it were 
not, the earth would by this time have become as 
fiat as a pancake by constant rotation. The origin 
of the idea of this action of the centrifugal force 
lies in tħe purely gratuitous supposition that the 
earth was once a fluid mass, an opinion in favour 
of which there is not a shadow of evidence; nay, 
we bavo evidence to the contrary, for all the 
aeroliths that have fallen on our earth, and which 
may, within the compass of our present knowledge 
at least, be considered as abortive planets, are 
solid. That there is something rotten in the 
state” of astronomy cannot be denied, even on 
the showing of astronomers themselves, who are 
constantly complaining of something that does not 
tally with observation, and we therefore strongly 
incline towards such innovators - as M. Von Gum- 
pach and M. Charles Emmanuel ; but to the tormer 
gentleman we beg to suggest the good policy of 
not losing his temper, and endeavouring to com- 
bine the sweetness of the dove with the wisdom of 
the serpent. 
ResTORING A DISORDERED BaTH.—A corres- 
dent of the Photographic News says :—“ Having 
Bad an old bath which seemed almost beyond cure, 
giving persistently stains and markings, after 
various remedies I tried the following :—‘‘ I put 
into the solution sufficient distilled water to turn 
the solution turbid ; I then put it into an earthen 
vessel and boiled it, or otherwise simmered it for 
two hours. After cooling, I tested the same, which 
was at 90 grains to the ounce ; I then made it to 
35 grains, and on trying it with litmus paper I 
found it to be neutral. I then made it slightly acid 
with ‘nitric acid, and I again commenced taking 
tives. It worked excellently ; the negatives 
came out full of detail, giving more sensitive plates 
than before treatment.” 


De: Percy ox Merats.—Last week, Dr. Percy 

ve the first of a course of six lectures upon 
2 Metals,” at the School of Mines, Jermyn street. 
The lecture room was crowded by the working 
classes, who gain admittance at the small fee of 
sixponce to the whole course of lectures. 


-from rottiog may be ivjected ia a similar manner ; soluble 
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RECENT AMERICAN PATENTS. 

Water Wheel.—This invention relates to a new and 
improved water wheel, of that class which is placed in a 
scroll, and ig on avertical shaft, and commonly termed 
horizontal water wheels. The invention consists in a new 
form of bucket and its arrangement on the wheel, whereby 
it is believed that the direct force of the water. and also 
its reacting force, are obtained with a more favourable 
result than hitherto. Uriah H. Goble, of Dabuqae, Iowa, 
is the inventor. 

Pump for Oil and Other Deep Wells.—The object of 
this invention is to produce a pump for operating deep 
wells—such, for instance, as oil wells—and it consista, 
among other (things, in securing the cylinder within and 
near the lower end of the ordinary well tube, which is 
usua lly carried down to, or nearly to, the bottom of the 
well. It aleo consists in extending the well tube, or that 
portion thereof into which the bottom of the pump 
cylinder is secured, somic distance below the pump—the 
extended part being perforstes with namerous holes, to 
ad init oil or other liquid, as well as gas, to tho valve in the 
bottom of the pump. The piston and piston rod are hollow, 
the piston being made of considerable length, and its 
diameter being reduced at two or more places intermediate 
of its extremities, to allow any liquid which finds its 
way between it and the sides of the cylinder to be collected 
in the annular spaces left at such reduced placer, and so 

revent any injurious effect upon the working of the pistoa. 

he piston is used without packiog being made, with the 
exception of the reduced places above mentioned, of & 
diameter au fficient to occupy the cyl-nder of the pump, and, 
at the same time, be capable of being moved freely up and 
down nl it. The lower end of the piston is bronght to a sharp 
edge by beveling its bottom on the inside, thereby making 
ta bottom in its interior of a conical or funnel shape, the 
arrowest part forming the seat of the piston valve. B. 
Emilius Hewes, of Albany, N. T., is the inventor. 

Trace Buckles.— This invention consists in the use of a 
buckle frame hung by a centre cross bar within a loop of 
the inner end of the hame tug, the outer end of which 
frame has a swinging bar, bent into a circular shape or 
nearly so, and provided with a centre tongue or pian, which 
torgue, when the outer end of the trace tug has been 
drawn sufficiently through aud under both onds of the 
frame, securely holds the same in position, by inserting it 
within the proper aperture thereof, and of the hame tug. 
H. 8. Woodruff, of Janesville, Wis., is the inventor. 


CHEMICAL NOTES. 
— es 

MeraLlio Titantom.—Within the past few morths 
titanium metal is st ted to have been obtained ia con- 
siderable quantities in peel py Sore by reduction with 
sodium, the resulting powder being fused into compact 
masses of la size; the similarity of titanium and iron 
is striking. ° Little doubt ia entertained that ere long ths 
new metal will be prodaced at about the price of silver, in 
which case many practical applications cou'd, probably, be 
found for it. The metal is largely disseminated in nature, 
so that once introduced a constant supply could be 
depended on.— Mining Journal, 

Process ros Ranpgxin@ Woop Piastic.—A very simple 
method of rendering wood plastic hes recently been dis- 
covered. It consists in injecting diluted hydro-chioric acid 
into tho wood under a pressure of about two atmospheres. 
The duration of the operation must be regulated by the 
natare of the woud, the bark is not removed, and by a 
very simplo arrangement the liquid injected at one er- 
tremity may be partially collected at the oter. If the green 
wood is submitted to presare, the cellules having been 
previously washed with water, it may be reduced to a tenth 
of its o al sizes; the fibres may be excessively com- 
pressed without breaking or tearing, and when dry have 
no tendency to resume their natural condition. oods 
treated in this way will serve for many p . Itafter 
the treatment with hydrochioricacid the wool is washed and 
dried, it may be cut and chiselled with great facility, and 
serves a‘linirably for sculptural purposes. The wood is 
dried by passing air under pressure through the cellules 
at about 37, the moistare is rapidly expelled, and as the 
mass contracts evenly throughout, there are no cracks, 
Colours or the various substances which prevent wood 


glass or freshly precipitated silica renders it very durabie 
and at the same time incombustible. 

TER PROPERTIES oF CoLCHICinE.—Iu concluding a pAper 
on this subject, Herr Hubler states that colchicine is really 
only poisonous to carnivorous animals, snd that in propor- 
85 to its poisonous effec:s on these it is innocuous to her- 

vora. 

A New Ora sic Piawextr.—A new colouring matter has 
been discovered by Herr Bachnor. It is tei med rhamnoz- 
antkine, and is produce | by the bark of Rhamnus frangula. 
The crystals have a brilliantly yellow colour, and may be 
found within tne barz of the p ant. 

SACCHARIDE UF CuD-Liver OII.— This substance, which, 
according to the recent analysis of Mr. Attiield, is simply 
sugar of miib, is stated by Dr. L Thierre (Pharmaceutical 
Journal, January) to be composed of sulphur, iodine of 
potassium, bromine, and hypophosphite of lime. 

SULPHO-ARSEMITE OF QUININE.—Biznor Vincenzo Marietta 
thinks that the arseniate of qululue is too dangerous a 
medicine for general use, and he therefore proposes to sub- 
stitute for it the above-named salt, The sulpho-arsenite 
may be safely administered in doses of from five to seven 
decigrammes. The sat is ein by sa urating an 
aqueous solution of arsenious acid with an alcoholic solu- 
tion of tribasic sulphate of quinine, almost to neutraliza - 
tion:; the solution is then evaporated, aud the crystal s 
are formed. signor Marietta adminsters the new prepara. 
tion with sugar, in the proportion of five decigranmes of 


| the former to two grammes of the latter, 


ject to a deviation from t 


sides of which are hardened by long expos 
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GLEANINGS FROM SCIENTIFIC WORKS. 


— e 


Ir the mountains of the Cordilleras were about one 
hundred times higher than they are the seas would. by 
their attraction, be elevated into liquid mountains on bot 


sides of the coast of America, and the ports of France and 


Japan be left dry. 


Ir altitudes be taken from the earth’s surface in arithme- 
ticil progression, the density of the air decreases in geo- 
metrical progression. Thus one cubic foot of air at the sea 
level would, at an elevation of 70 miles, occupy a space of 
1,048,576 cubic feet. 


A ROD of well seasoned and dried bay-wood three-eighths 
of an inch in diameter, and exposed to the tension of 
twenty-six pounds, gave an expansion of °00000461 per 
degree cent, but when a weight of 4:6 pounds was hung 
to it, its co-efficient of expansion was increased to 
00: 0)566. 


From an investigation of the mo'ion or direction of the 
flights of acannon ball or shell fired in a northerly or 
southerly direction, it sppran that a large shell wili be sub 

e true line of projection,in conse- 
mene of the earth's rotation, amountin; to n9 less th in 
eet. 


Tus first co ton manu‘acturing company organised on 
the Pacific coist have commenced operating a mill in San 
Francisco, with a paid up capital of 100.000 dols., and will 
commence manufacturing in November, with thirty-two 
looms, and thirty op ratives. They will manufacture drills 
and standard sheeting, 


Tur power of conducting heut of a pie:e of dried chalk 
was equal to 19. but became equil to 30 when the sub- 
stance was very moist. Thit of a well-dried picce of new 
red sandstone was equal to 25, but became as much as 
60 when saturated. For a block of dry clay the 
contuctive power was 23, and became 37 when well 
moistened, 


Tna height of Chimboraz) is 1-1,0!7th of ths ralius of 
the e rth; one of the mountains in the moon has been 
estimited at 1-219th of her radius ; the hizhest in Venus 
is1 14%th; and one in Mercury is 1-126th, The highest 
mountains of the earth are in its southern hemisphere, 
which is also the case ia respect of Mercury and Venus. 


Tas cohesive force of the best red sealing wax has been 
proved to be equal to 1,509 pound per square inch, and that 
of the black sealing wax rather more than 1,000 pound 
to the square inch; the deficiency in the latter is attri- 
buted to the diminished quanti:y of la: used in the com. 
position, The cohesive force of solid gluo was found to be 
4,00 pound per square inch. 


FermextaD liquors and wines contain iodine, but milk 
is rich-r in that substance than wine. The proportion of 
iodine in milk is in the inverse ratio of the quantity 


pe Eggs also coata'n iodine, a fowl’s egg, weighiag 


grains contains more iodine than a quart of cow's 
milk. 

ay Russia corn is stored in pits dug in the soll, the 
ure to flre. 
Before the grain is introduced straw is ignited ia the 
pit to purify and dry the air. The grain is thrown in and 
ei close. It has been this preserved forty years, it is 
8 d. . 


Tug following is the exact result of an analysis made of 


glass discovered at Pompeli :—Bilex 69 43, lime 7:24, soda 


17-31, alaminium 3°55, oxide of iron 1°15, oxide of manga- 
nese 0°39, and a trace of oxide of copper in 100 parts. 
06 g ass of the present day has a very similar compoai- 
tion. 


Were the moon to fall into the sun it woul! ¢-e’ope an 
amount of heat sufficient to cover one or two) ar's ex- 
peuditure; and were our earth to fall into du) sun 3 
century’s lo s would be made good. 


Tue sound of the cannon ding at Waterloo iaraid to have 
been heard at Dover, and the noise of a sea fight between 
the English and Dutch, in 1672, was heard at Shrewsbury, 
a dis tance of 200 miles. 


Ax a terold falling into the sun, with a velocity of 390 
miles a second, would gener te about 10,00) times the 
quantity of heat genersted by the combustion of an asteroid 
of coal of the same weight. 


TER first friction matches were introduced in 1832. In 
Fracce and England alone 3 0,000 p'unds of ph ysphorus 
are annually made into matches. Three pounds of this 
substance are sufficient to tip five or six millions of 
matches. 

Axpovur one hundred years ago a house was built at Balti- 
more of bricxs imported from England, while benesth the 
site of the building existe l a bed of cl.y which afforded, 
and still aTorda, material for the manufacture of mi lions 
of briels. 

M CoLLaDON heard the sound of a bell struck under 
water across the whole brea h of the Lake of Geneva, & 
distance of nine miles; this sound appeared to pass through 
the water with a velocity of 4 7u8ft. per second. 


Tue first bridge over the Thames, at London, was of 
wood, and was bullt in the reign of Ethelret II., between 
the years 993 and 1016; in 1163 it was rebuilt of timber, 
and in 1176 the stone bridge was begun. I's original length 
was 94)ft, height 44ft., and the clear width between the 
parape:s 47ft. 

Acohnbixd to Newton, the great comet of 168), at its 
perihelion, was only distant from tha sun b the 163rd 1 5 
of the semi-diameter of the eartu's orbit, where it woul be 
exposed to a heat above 2,000 times greater than that of 
rel hot iron, a temperatare which would instantly dissipate 
apy substance with which we are acquainted, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of 
our correspondents. | 


SOLUTION. 

Sir,—In your fourth number of the Mrrror or Scr- 
ENCB, now incorporated with th: ENJarisn MBcHaxtic, I 
observe an interest ng inquiry from X Y. Z, but the printers 
have omitted to give the fo. mulæ referred to With your 
permission I will remove the difficulties attending the 
omission, and at the same time give a solution to the 
question in general terms. 

First, then, it must te understood that if a body is pro- 
jected vertically upwards wi:h any given velocity, the 
height ascended to will be as the square of that velocity 
till all motion i; lost. and by the general laws of motion we 


have v — e,. Making use of this in the conditions of 
the question we obtain :— 
2gaeixa 
2ga : c:: Loe: = qae? 

a'so 2gae? : ae? :: 2gaei:..... = aci 

and 2?gaet!: ae? ::?gae3 .... = dci, ÈC. 
from which it appears that the respective spaces de- 
scribed by the ball form an infinite decreasing equirational, 
progression, the first term of which —a+ae-= a(l+e 
the ratio being ez, hence the sum of such Series woul 
be: 


1+¢3 
(1) af = spac: described, 
1—e3 
E 2s 
With regard to the time we have ¢ = /——= 
g 
/2a+2ae3 
J „Or 


2a) 
t = {=| (1+¢) in falling through the space of 
g 


the first term, also - — (e+e2) in falling 
g 

through the space of the second term, &c., ad. infin. 

Whenca we have the first term of another infinite series, 

the ratio of which is e, and the sum of the series is readily 


found to be i 
Na 


(2) — : 
g —e 
by Veritas in the Family Herald, as referred to by 
Z 


4 


Ire 
the second formula given 


I am very glad to see that a poriion of your space has 
been devoted to mathematical enquiry, and I trust that 
the enlarged space at your disposal in consequence of the 
amalgamation of THs EndͤL Isg MECHANIC and the 
MIRROR or Sorence will leave you sufficient room to dis- 
cuss interesting questions in this peculiar science, the ten- 
dency of such questions (even though not immediately 
applicable to practical purposes) being to draw out and 
cultivate the highest faculties of the mind, those powers of 
reasoning which distinguish man from the brute 
creation. WM. Tox Es. 


— — 


MR. HARRINGTON’3 LECTURE ON THE CHEMISTRY 
OF NATURE. 

Sir,—I have now the conclusion of Mr. Harrington’s 
laeture before me, and, certainly, the arguments by which 
he supports his theory are quite as extraordinary as the 
theory itself He asks, in the first plac», why, during a 
solar eclipse, he does not perceive light flowing down round 
the moon, as it flows down round his hat or a shilling 
held up before the light. The answer to this is that light 
is flowing down past the moon, but cannot reach the eyes 
of those whostand in the central shadow, as light on'ytravels 
straight lines, A, person inside the shadow cannot see anyin 
of the rays that pass the sides of the moon; for, as Mr. 
H. tells us, those rays are, when they reach the earth, 180 
miles apart. In fact, inthe next paragraph, he himself 
tells us that light does co pass down, for he says that all 
that on of the earth turned towards the sun, is illumi- 
pated by bis beams, with the exception of the comparatively 
smali circle (189 miles in diameter) that the moon’s shadow 
cecupies, and how, I ask, could such beams reach the earth 
unless they passed round the body of the moon, which is 
exactly between the sun and the earth during ecery so ar 
eclipse? If Mr. H.’s range of vision was as large in pro- 
portion to the moon and its distance as it is to the hat and 
shilling and their distances, he would see the light flowing 
round the moon, and falling upon the earth almost exactly 
as he does in the latter case, the slight difference percepti- 
dle being caused by the refraction of our atmosphere. The 
account of Schuchmacher of the giidiog of the eastern cloud 
when the sun's rays fell upon it is such a common appear- 
ance, and so easily explained, that it is almost a waste of 
time noticing it. 

The next thing that Mr. H. finds impossible to account 
for by the old theory is, the fain ness of the last rays of the 
sun before totality, while the first afer his re-appeurance 
are so bright as to be almost unbearable. If Mr. H. will 

the following experiment he will perceive the cause of 
this appearance and, also, how easily the senses are de- 
ceived, and how little they are to be depended upon for an 
exact account of any natural phenomenon. 

Let him on some bright sunny day 1 close up a 
room, so as to exclude all daylight, and then light up that 
room with some hundreds of candles. Now, if after being 
in the bright sunshine some time, he enter this room, the 
light the candles give will a as faint, dim, and smoky 
as it can possibly be. But, e enterthis artificially lighted 
room after being in perfect darkness ashort time, he will And 


the light to bequitedazzling, and for a little while so bright 
as to be painful to the eye; and yet we know that it Ils pre- 
cisely the rame in both cases, although the effect on our eyes 
is so very diferent. So mueh for the et¥ect of contrast. Now, 
during the course ofa sol ir eclipse, our eyes are placed under 
precisely the same conditions as in this experiment. We 
wa'ch the bright sun appear smaller and sma ler as the 
dark body of the moon moves across, and our eyes, con- 
tracted to the utmost by the refuleence of the unclouded 
sun, are intensely sensitive to the gradually increasing 
faintness of his light, until, at last, he entirely disappears, 
and the eye of the observer is enve oped in total dare ness. 
During the time this continues, the pupil of the eye by a 
natura pro ess becomes dilated to its utmo.t extent. so 
that when the first beams again fall upon it, the quantity 
of light that enters this dilated pupil is many times gr. ater 
than cou'd possibly enter just before totality because the 
pupil then was contracted by the broad daylight which a few 
minu es before it Was exposed to. Now, as it is the quantity of 
light that falls upon the retina which gives to us our impres- 
sion of the relative dimness or brightness of any object, 
it is very plain that, judging from the effect on the eye 
alone we must conclude that the tun is brighter at the 
finish of the eclipse than at its commencement. although 
such conclusion, as we perceive by the above experiment, 
is altogether erron: ous. 

Mr. H. says that it is impossible by the old theory to 
esplain the fact of the moon dur ng a total eclipse (lunar) 
being visible, and of a fiery red colour. I must beg to 
d ffer from him in this—nothing is more easy than to ac- 
count for it, and when so exp ained, the manver of it, 
ins ead of being unaccountable, is intel ixzibie to auy one 
possessing the slightest $ nowledge of dioptrics. 

Light in passing from a rare into a denser medium, is 
turned from its path toone more or less perpendicular to 
that path. As a ru'e, the denser the medium, the greater 
the angie the new path forms with thy old one. Take a 
sphere of glass, hold it between th: sun and a sheet of white 
paper, at a distance from the paper equal to } of its 
diameter. The rays from the sun in passing this, the 
sphere, arebentfrom their path, and, in consequence of the 
shapa of the sphere, are all bent towards each other, so that 
they meet ina small bright spot which will be perceived 
on the paper. Take the sphere gradually farther and 
farther from the paper, and the spot will grow larger and 
fainter, a proof that the rays crossed at the point where 
the spot was smallest and are now diverging at the same 
rate they converged. Now takea hollow sphere, made of 
thick glass, fill the internal cavity with some opaque sub- 
stance, and again hold it between the sun and the paper. 
The bright spot will de seen occupying precisely the same 
position as before, namely: opposite the centre of the 
globe; notwithstanding the fact of the opaque subs ance 
standing right between it and thesun. If the sphere be 
moved away from the paper, the spot will be found to be- 
have precisely as before, the oaly diſſorence being that it 
is fainter in consequence of a portion of the rays being 
stopped by the opaque substance. This is all We require to 
explain the phenomenon under consideration. Let the 
earth occupy the position of the centr.l opaque core—the 
atmosphere that of the shell of the sphere—tha paper that 
of the full moon, and the sun where he is, and we see at 
once that the air by its refractive power and its form (a 
sphere), combined, must refract allthe rays passing through 
it towards some portion of spa e opposite to the sun. 
These rays, however, will not come to a focus at the same 
comparative distance as those threugha glass sphere, owing 
to the refractive power ofthe air being much less than that 
of glass, and, in consequence of the air becoming less 
dense, the farther it is from the earth’s centre, the focus 
wil be prolonged indefinitely, as the less the refractive 
poet or the sphere the longer is its focus, Thus, we see 
10W simply is explained the fact of that space where the 
earth's shadow falls being filled with light. The reason 
the mooa appears red is that the air only transmits the red 
and yellow rays, and as all the rays that falion the moon 
have passed through the air, they are denuded of the blue 
rays, so thatthe moon could not possibly reflect any other 
light but red, she on y being able to reflect such as she re- 
ceives. J. M. Moss. 


SECONDARY BATTERY. 

Sir,—In describing the first of these powerful batteries, I 
stated how one might be made from sheet lead only, but if 
in the place of one of the sheets of lead we substitute a 
sheet of amalgamated zinc, and connect the zinc of the 
primary batt-ry to the zinc of the sec ,ndary battery, we 
shall obtain a very much more powerful: urrent. The zine 
in the secondary battery is not wasted away, for that whi h 
is dissolved away when the secondary bat'ery is in opera- 
tion is again re-deposited on the zinc by the action of the 
primary battery. 

This is the form of the secondary battery tha! fs to be 
worked with one cell of any battery through a primary coil 
of wire. 

The primary coil of wire should be at le ist 120 feet lonz, 
and wound on a bundle of iron wires in the usual manner. 
A contact breaker must be attached to this to interrupt the 
current, as it is on y the induced extra current that is used 
to charge the secondary buttery. 

To charge the secondary battery connect the zinc ele 
meut of the secondary battery to the screw part of the con- 
tact breaker, and the leal element to the spriog of the 
contact breaker 

Now connect the zinc element of the primary battery to 
the binding screw which leads to the screw of the cont et 
breaker, and the lead element to be connected with the 
spring of the contact breaker. Now get tie coil in action, 
and in a very short time a powerful current may be 
obtained from the secondary ba tery. It is not necessary 
to disconnect the secondary battery from the coil when it 
is wished to be used, but it may be disconnected if re- 
quired, 

If I have not made the description so plain as I should 
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have wished, I shall be happy to assist through your pages 
in the usual manner. 
I have not entered into the rationale of these batteries, 
think ing à description would be sufficient, 
% Axion.” 


RAINFALL. 

Sir, —Tne ENGiisu Mecuanic having amalgamated wiih 
the Mira or oF Science will probably not be unwilling to 
have the reflection of a few meteorological facts from time to 
time. I now offer a few rcmarks upon rain. The years 1864 
and 180 are strikingly in contrast as regards the rainfall, 
in the British Isles at least. The results of my daily obser- 
vations for these two years are as follows (the rain gauge 
being about 8) feet above the sea level, and two feet 
above the ground) :— 


— — — 


) Total depth of 


Month. rain in in. Days of rain 

1864 J 1865. | 1864. | 1865. 
January . 109 3 87 11 16 
Februar > ose | ICA 2-41 21 2) 
March ©. 66 TETTETETT 2-3 1:19 18 16 
April . . . 0°89 0 45 7 5 
M;; 198 3°59 11 18 
June %%% „ „„. „„ PN 1:51 1 61 11 3 
Jul,, 1 177 6 13 
Ann 129 474 9 19 
September.. 243 0 51 12 3 
Geishe 98 6 29 11 20 
November. . . | OS 1 89 12 19 
December 051 117 8 13 
r 1747 2949 |137 | 165 


The average yearly fall cf rain in London is 25 inches. 
There was, therefore, a deficiency of 73 inches of rain in 
186%, and an excess of 4} inches in 1865. The table 
clearly shows that a deficiency of rain was always followed 
by a very wet period, thus :— 


Months of deficiency. Months of excess. 


Jan. and Feb. followed by March, 

April A May and June, 
July and Aug. 95 Sept. 

Oct. a Nov. 

Dec. 1 Jan. and Feb. 

March and April. i May. 

June and Ju y 75 August. 

Sept. i Oct. 

Nov. and Dec. promise a wet January, 1866. 


For several years I have noticed that a period of drought 
is followed by a period of sen rains. This result is worthy 
of the attention of sgriculturists, and, indeed, was loog ago 
brought to notice by Luke Howard in his work on the 
„Climate of London,” in which he says :—‘' The impor- 
tant agricultural business of haymaking would probably 
derive considerable aid from the use of the barometer, and 
attention to its indications might preserve frum spoiling 
much valuable fodder, It must be a subject of great satis- 
faction and confidence tothe husbandman to know at the 
beginning of a summer, by the certain evidence of meteoro- 
legical results on record, that the season, in the ordinary 
course of things, may be expected to be a dry and warm 
one, or to find in a certain period of it, that the average 
quantity of rain to be expected for the month has fallen. 
On the other hand, when there is reason, from the same 
source of information, to expect much rain, the man who 
has courage to begin his operations under an unfavourable 
sky, but wi:h good ground to conclude, from the state of 
his instruments and his colateral knowledge, that a fair 
interval is approaching, may often be profiting by his ob- 
servations, while his cautious neighbour who waited for 
the weather to settle may find that he has let the opporta- 
nity go by. This suptriori'y, however, is attainable by a 
very moderate sbare ef application to the subject; and, 
by the keeping of a plain aiary of the barometer and rain 
gauze. with the hygrometer and vane under his daily 
not.ee.’ 

A superabuodance of rain is said to be injurious to the 
potato, the vine, and other plants. Not only does the irri. 
gation of the land depend upon acertain amount of rain, 
but the navigation of rivers and canals and the water 
supply of towns are also dependent upon rainfall, and both 
droughts and floods are attended with disastrous conse- 
quences. The importance, then, of a knowlege of the 
mean annual fall of rain in particular localities, and of the 
avernge number of days oa which ít falls ia the year 
mist be evident. l R. StRacwag. 

11, Offord- road, N. 


PAPER TUBING. 

Sir,—An Opera Glass Tube and Telescope Tube Maker 
would do well, I think, to forward his name and address 
to your excellent and widely-circulated journal, as I am 
very much disposed to assert (speaking from my own expe- 
rience) that all amateurs of optics will find paper tubing 
very unsatisfactory when made. The best and most satis 
factory telescope I can make is on the opera glass princi- 
ple, viz, an object glass of small magnifying power, and a 
deep concave eyepiece, the only, but I must allow, consider- 
abls drawback being, fora gingle tube, a small field of view, 

PRILo-Orr. 


A HINT TO BELL-HANGd ERS. 

Sir,—The enclosed sketch of a boring brace may be 
useful to some of your readers if you can find room for it 
ia a corner of your journal. 

It was made by a bellhanger in my employ, and he uses 
it for boring holes in the joists for the bell wires to pass 
through. The bit O (a nosebit answers best) ia p.aced 
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against the joist to be bored, the socket A held in the left 
hand, against the next joist. On turning the brace the 
screw B works out, forcing the bit through. 


l have seen this tool in action and can confidently 
recommend it. I believe that at least three holes can be 
wade with it in less tinte than one can be bored with ag'mlet, 
and sny smith can make it. 

i he extreme length, bit included (when the socket is 
screwed close up) is 12 inches that being the di-tance 
buildera usua ly leave between the joists. 

E. II. 


. 


Sir, —I send a rude sketch of a tool for cutting paste- 
board or paper for friction pulleys or paper bowls. It 
makes a better job and quicker one than cutting with 
gouge chive] and mallet, and it costs a mere trifle. It 
might be more used than it is. 


Fia.2. 


F.g.1. A is part of the spindle of a vertical or drilling 
machine. 

B. a centre tool with centre point and slot hole. 

C, set screw in vertie dd spindle for holding dril! bits. 

D. set screw for holdiog bar, which passes through 
cutter hole of B to carry the two cutters E. B 

E, E, two cutters sot to any width or diameter of circle 
by means of set screws. 

Fig. 2. Edge view of cutters E, E. 

F is a board laid oa ve tical tab'e to hold the paste-board 
or paper to be cut, so whea the cutter passes through the 
paper it wili not blunt the cutters. 

Q is the paper in square sheets, laid upon the boird, and 
tecked at each corner with one nail, to prevent the paper 
from running round with the cutters, 


The nails can easily be drawn with nippers or clawed tacx 


bammer. 
Paper PULLEY. 


Sir,—I have a sketch of a fountain in Vol. I of Tur 
EscLısu Mecuiwre, No. 25, p 294, called Hero's, I made 
one —the resu t of my experience I give along with a sketch 
for the benefit of your readers :— 


Height overall. 
The tubes were 3 of inch in bore, and a gas burner for jet. 
The height the water ascended to was 6“ at most above jet, 
and only played for 7 minutes, 
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OUR SUBSCRIBERS’ NOTES AND QUERIES. 


PraotioaL MrOHAUIOAL Drawiwa.—Can any reader 
help me to the title of some good book, giving information 
about the drawing of threads, wheels . dia. 
grams for locomotive engines, & 7— J. W. WILIA IS 
MaoDonaLp 

PooToGRaPaico -C in any of your readers inform me how 
to fix photographic representations of leaves, Ac, taken 
on paper prepared with bi-chromate of potash? I hive 
tri ipping in solutions of hypo. of soda of various 
strengths, but the picture is dissolved thereby, —Tyrro. 

Honktzontat STRAM E Gtxe.—Will some correspondent 
furnish me with drawings cf a model horizontal steam 
engine, giviog dimensions with figures or measurement 
ide a dimensions of slide valve and reversing motion! 

Gas Marer.—Will any correspondent inform me of the 
best method of Leeping water gas-meters in good working 
order, so as to indicate correc:ly the amount of gas con- 
sumed? Also by whit means can I detect a meier working 
wrongly ?- HRT Lewis. 

Lurpzx Jarn.—Wil Momus inform m> if it is feasible 
instead of tin-foll to coat a Leyden jar with copper by 
means of the electrotyping process? A few hints on this 
subject will be very acceptable to—ELectroy. 

SoaLwe IX STga BotLuns,—Will any correspondent 
Inform me of a remedy for c earing the sc,le off steam 
bol'ers? Our boilers after working 4 weeks, are covered 
with a scale sometimes jin. thick, and it takes 8 men 
about 16 hours to chip it off with hammers I account 
for this unusual quantity of scale, from the water c.miug 
off chalk rock.—T ED. 

Craup.— Wanted, a description of a er imp or gibbet, to 
hold tin roller lengths or cylinders, while they are being 
so‘dered without pressing them out of shape —the cylinder 
to be bin. in diameter by 13in. long, with a lap to solder 
of zin.— J. L. 

Bo sss Batrery.—Can Mr. Tonkes, or any other 
scientific contributor, give the method of making / Carbon 
plates, or blocks, for Bunsen's batteries?“ The proportions 
of coxo, coal, and sugar, and the shaping the c.rbon after 
calcination, — CARBON, 

STAIN AND PoLisH.—Can any reader inform me of the 
best stain to imitate mahogany on deal? Also the test 
and cheapest wayt)mate French polish, and the quantities 
required ?—ARTiFICIAL AMATEUR. 

URs ER. —Can any reader inform me if the burner in 
Pettiv’s gas and air heating stoves is a patent; and if so 
about the date of patent ? PARACELSUS. 

Dix TER OF A CIRCLE.— Will any reader oblige me by 


giving the simplest method of arriving at the diameter of 
a circle, the size of an arc being given 7— H 

TuznxoOo-ELOTAIO Macuinge.—Can any of the readers of 
E. M. inform me how to make a very sensitive one ?—J. 
RARGENT, JUS. 

WHEEL Tiggs.—Will any r ader inform me if there 1, 
and where, a machins for bevelling ‘‘ tires’ for waggon 
wheels, from 2 to 6in. wide, and J thick ?—A. Smita, 

Sroxo a GoLD.—Can any currespondent inform me how 
sponge gold is prepared? One of the two samples I have 
seen is formed chiefly of octahedral crystals and indistinct 
fi rea, the other la made up of beau iful foliaceous crystals 
resembling in appearance the froud of a common fern, 
Jylog together greatly entangled and interlosked. I shall 
also be glad if yo can iaform me which is the best work 
on hard und soft enamel painting? I have Weal's shilliug 
booz, which is not good for much.—P £RIOSTLUM. 


RSPLIES TO QUERIES. 


V. Locrrr or Rivers —In answer to Gr,enholme’s in- 
quiry as to the velocity of rivers, in your No, 43, vol, ii., 
Lzth January, current.—It has been distinctly ascertained 
by actual observation that the velocity of a river may be 
found by the following rule: —Multiply the mean hydraulic 
depth of the river by the declivity (Loth in feet). and ex. 
trac: the quare root of the product; th? result diminished 
by one sixteenth part will be the mean velocity of the river 
in miles per hour. Thus, the Ganges, which has only a fall of 
4 inches per mi:e, and a mean hydraulic depth of 30 feet, is 
about 3 miles per hour. (See Sir Joha Leslic’s work cn 
Natural Philosophy, page 423.)—Jouw KeNnepy, ` 

Piron or TH8gAD. — Let Slide Lathe,” purchase for 1s. 
or ls 6d., The Fitter’s and Turners Pocket Book,” by J. 
La Nicca, which will enable him to find any set of wheels 
f r any pitch of thread or guide screw, published by E. and 
F. N. spon, 16, Bucklersbury, London.—J. H, B. 

GRISDI Sd CuLougs.—Joho Langley will find that mills 
for grind iog colours will also grind printer's ink, and are 
easily cleaued by running water through them for a few 
minutes after using. The oest makers of the mills fur such 
general purpo-es are Messrs. Whitmore and Sons, Engiacer's 
st John- street, Clerkenwell, prices varying according to 
siz>.—Dosry MILLER. 

TogRMo-ELEctTRIO BArrsRT.— This instrument used atthe 
Royal Polytechnic Institution, was manufactured by me, 
and a similar one can be seen by J K. at my factory, 11 
and 12, Beak-street, Regent-street, W.—S. C. TISLET. 

BOLDERI sG Watcu-Casgs.—A correspondent who inquires 
a out soldering watch cases, will find that the solder gen- 
erally used is composed of silver 20 dwts, and of brass 8 
dwts, well melted together. 
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Warer Power.—lf Scotch Mechanic will write to Mr. W. 
Cheetham, Grafton-st reet, Ashton-under-Lyne, he may 
receive information res pecting the best Turbine or Water- 
Wheel extant. -M. ENGINEgR. 

Warsa-Wnge..—lIf the Scottish Mechanic will send his 
address to Mr, J. Stewart, N o. 8, Greenhill-street, Glasgow, 
he will communicate to him a devised plan of water-wheel . 


Watca Cisse Joturs. - Wate h Case desires to know how 
the joints of w.tch cases are put on. Thecover is fitted 
on to the band, and when in its place a narrow file is 
put down between the two as deep as the joint is to lay, 
the cover and band are then separated sufficient to 
introduce a round file, which is the same size from end 
to end and the size of the intended joint ; by pressing the 
two piec s together they are undercut, and this forms 
the bed for the hollow joint wire, the three pieces of 
which are secured with tine iron wire and soldered as 
described in the EZOLISsR Mecnaxic, vol. 2, p. 162.— 
E. PARR. 

ELgoTRIC Cuil, &c.—I think the instrument required 
by “Student” is Wheatstone’s “ Rheostal” Measurements 
are obtained by attaching a coil of known resistance, 
and co.nparing it with the coil to be measured. A full 
description of it is gi ven in Noad’s Manual of Flectricity,” 
which I would advise S tudent to purchase. A.P. will find 
everything ho wants to k now in Hardwick’s Photographic 
Chemistry." Thanks to ‘‘ Young Idea.” I think I have 
discovered the cause of the syphon action I mentioned in 
No. 39 — F. H. 

HIirrrs oN Psoroasap#y.— Allow me to recommend your 
correspondent A. P. to treat hig bath bya method which 
appeared some time ago in the Photographic News ; itis 
now much used and very efficient, vis ,— Add by degrees a 
10 grain solution of cyanide of potassium until the bath is 
reodered slightly turbid, a double decomposition takes 
place, the turbidity consists of cyanide of silver, and the 
iberated potagsium combines with, and neutraliz s any 
free nitric a-id which may be present. Put the whole inio 
a Clear glass bottle and expose to bright sunlight for some 
hours, The organic matter will blacken and precipitate, 
and should be filtered out, and the solution will then be 
bright and clear, it will probably require a drop or two of 
very dilute nitric acid, but it is as well to try a plate firs; 
and see. After this treatment baths w. ll often be found to 
work better thin they-did when new, With regard to his 
second query about making a new bath for instantaneous 
work, let me advise himto use the triple recrystallized 
nitrate of silver and to make the s.lution of 35, or for this 
cold weather 40 grains to the ounce. Neutralize by adding 
bi-carbonate of soda until a slight precipitate is formed. 
Sun and filter, fodize by immersing a large plate coated 
with collodion, and leaving it in 2 hours, then add the 
smallest quantity of dilute nitric acid that will suffice to 
ma e it work clean in the shadows. Usea good bromo 
iodized collodion an i a rather strong iron developer, of say 
30 grains to the ounce in winter, and about 20 in summer. 
I may add that it is useless attempting instantaneous 
pictu:es without a good and suitable lens. In recovering 
silver from photographie residues (does he not mean 
Sulphide instead of Sulphate of ammonia?) it should be 
added until there is no further precipitate, great care 
being taken not to add too much. Fer fuller information 
on all these subjects, I would recommend him to purchase 
the Year-took of Photography for 1866, published at 
the Photographic News Office, p ice 1s., which contains a 
summary of the art to its present state —C. T. N. 

DIFFERENTIAL GALVaNnoMETER —For the further infor 
mation of Student I beg to state that a Differential Galvano- 
meter suitable forall general purposes may be made as 
follows:—Ma\e ask eleton framework for che coil, consisting 
of two cheeks of dried beech wood bone, or other substance 
of equal size, cut an aper. ure in each of them corresponding 
to e.ch other in position and s ze, fix a cross.sheped piece 
at each end and fasten all firmly together, thus :— 


Then wind two silk covered wires simultaneously from one 
side to the other, and back again, till the frame is filled. 
In winding, to pass the centre uprights, cross the wires 
from one side of the centre tv the other at the bottom, and 
so leave the upper opening quite free; this, whil.t winding 
might de fi led with a piece of wood made to fit, whic: 
coula afterwards be removed. Between each layer a strip 
of sheet gutta percha, or foreign ietter paper may be in- 
serted. When the frame is full, the resistance of each 
coil should be measured by another galvanometer aod 
resistances, aud the two made equal ty adjustment. The 
coil should be then immersed for a little time in paraffin 
wax heated toa bizh temperature; on cooling the whole 
wiil form a solid mass and the wire will be highly insulated. 
Provide a base for the instrument, and three binding 
screws, or terminals, fix firmly the coil upon it, and join 
the inner end of one wire and the outer eud of the other 
to the middie terminal, and the two remaloing ends to the 
other two terminals. Construct a dial of card with a circle 
divided into 360 equal degrees, and in its centre cut a slot 
corresponding in length to the interior of the coll, and of 
sufficient width to admit of the needle passing through it 
freely. Then make this card a fixture to the coil frame, 
The needle and poiater must then be made thus ; through 
an axle of bone, or other material, dri 1 two holes parallel 
with each other, their distance apart being that between 
the centre of the coil and the dial, so as to admit the free 
movement of the whole when the magnetic needle is 
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or other ght substance) in the upper ons. A small hole 
In the axle above the pointer will serve to attach a single 
silk fibre, to suspend the whole by. The next step is to 


rs Co a me PMS D A. 
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erect an arch, of thick brass wire, firmly over the centre 
of the coil, from the centre of which suspend the silk fibre, 
when the needle and pointer should swing freely, the 
former being in the interior.of the coil. For raising or 
lowering the needle a small thumbscrew might be added to 
the centre of the arch so as to wind up or uowind the fibre, 
For levelling the base three levelling screws woull be an 
improvement, Cover the coil and dial with a glass shade 
to avoid the action of draught, or wind, upon the needle. 
An instrument of this description wound with No. 36 silk 
covered wire and containing from £00 t> 1.40) turas would 
answer every ordinary purpose for which Student requires 
it. For out door use a more handy form wou d be desir- 
able, but sensitiveness must, in a measure, be sacrificed. 
There are many units of resistance; the chief are Siemen’s 
unit, Varley’s unit, and the British Association unit, of 
the following relative values, vis. :— 

26:3 Biemen’s = 25:153 British Assn. — 1 Varley’s unit 
The first of these is at present the most universal:y 
adopted. I wish the Kwatise MECHANIC a prosperous 
career and trust that it wiil not, like some scientific 
journals, die for the wan“ of support —Miraor. 

Hyrpravlic.—The quantity of water discharged from a 
ipe varies with the head of water according to the 
ormula :— 
Q = MS J2 g H, 3 
Q. volume of water discharged in one second, 
B, area of the pipe. 
M, coefficient of contraction — 0,62, 
H, head of water corresponding to the pressure at the 
orifice of discharge. 
The discharge is proportional to the square roet of the 
head of water. For example, with 10 feet head, the dis- 
` charge is 50 gallons ; with 40 feet he id, it will be 


60/40 50 x 6,325 
Jv 3,162 ? II. 


Mopgc STEAM Boat —J. M. v shes to k no the best form 
of boiler for a model boat. I have made two, the last one 
for a boat 40 inches long 5 inches beam. and 3 Joches 
below the deck iaside, and which drives a pair of ogillating 
cylinders, 14 inches diimeter, 1j stroke; pid ile wheels 
& inches diameter, aud two inches wide. drawing wili 
best show the form of boiler I used, which was 9 inches 


long. I used charcoal supplied through the top door, as 
you cannot get a: the other when the bviler is in the boat, 
and the draught is assisted by turning the waste steam up 
the chimney, I have tried a spirit lamp, but the spirit 
sooa gets hot and takes fire, endangerng the boiler and 
boat ; charcoal requires more attention, but in my opinion 
is the best source of heat Cam any reader tell me how to 
supply the boiler with water? I have tried pumps, but they 
do not answer.—E. Parr. 

Vevocirpepe —Having read the letters of Messrs. Walton 
and Phillips in Nos 4) and 42, it gives me pleasure to 
write a concise description of a velocipede I hid in Roch 
dale, some 6 or7 years ago. It was as lightly, yet as 
firmly made as possible. The bearers were of lance wood 
bent to the required shape; mounted on these was a board 
with basket work attached fora seat. It was propelled i y 
a lever standing up between the riders legs. A light iron 
connecting rod jointed at the bottom end of this, worked a 
double crank on thamain shaft, which was fixed to ordinary 
bow-springs under the seat. On and near the ends of 
this s were two fixed ratchet wheels, covered by strong 
hoops, on and projecting from the inside of the naves of 
the wheels. These hoops projected over the ratchets to 
protect them as well as to simplify the manner of holding 
the spring catches running in the ratchets. To prevent 
the carriage over-runoing the crank down hi), I fixed a 
light iron shaft behind the seat with a wooden break at 
each end, also a handle to the left hand to press downahe 
breaks upon the driving wheels, The.e were two smaller 
whecls in front, which I could swivel with my feet and 

uide the vel e. In all contests it was most satis- 
actory ; owing, 1 believe, to the fol uwing arrangements: 

Is“. The lightness and firmness. 

2nd. Having four whee's, which made the carriage run 
steadler than three wheels would. 

3rd. To the ratchet wheels on the crank shaft enabling 
the carriage to turn quickly. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 
inserted in the lower, and the pointer (of bone a'uminiam 


I wou'd have enclosed a drawing, but having already 
occupied so much valuable space I trust this description 
wiil be found sufficiently clear.—Jny. FIRLDEX. 
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ANSWERS AND NOTICES TO COOR- 
RESPONDENTS AND RHADERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 8 

Letters applying for information to be furnished by post 
cannot be attended to. 

Oorrespondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR eannot under- 
take to return such as may be rejected, 


Joan InaHaw.—Purchase “ The Principles and Prac ice of 
Photography,“ by J. bez Huzhes, 379, Oxford-street. 

E. B. TaurMas.—We have published two or three descrip- 
tions of steam hammers. An illustration wiil shortly 


appear. 

G. 3 C.—We consider the work published by Spon to be a 
very sound one. If you visit the stamping department 
of the General Post-office, you will see that your inven 
tion is but little wanted there. The work is got through 
with marvellous speed. 

Tren MiLes ay Hour.—Not charged forin the neighbour- 
hood of London, but we have heard that in Cambridge 
and other counties they are charged as a one-horse 
vehicle. 

X. Y. Z.—A quarters notice. 

SocraTES.—l. We should advise you to obtain a provisional 
patent, which will secure you for six months; during 
that time you may be able to sell your invention to some 
of the large pianoforte or musical instrument makers 
2. Although useful, we do not think that the railway 
would take the invention up, 

D G. In a few weeks. 

CERMICUSs.— Unless you have Interest with the authorities 
at the Admiralty, your chance of success is but small. A 
patent would never pay. 

Hesry Lowae—St Helen's. 

APPRantTice.—Write again and exp ain the purpose you 
require it for. 

Carus Puts.—Can you favour us with the names of the 
newsagents in the town, aud alsy of the addresses of one 
or two of the large workshops? 

G. B. WILLIAMSON. —You are rather severe, but wo thank 
you for the correction. 

J. RoBERTS »N.—Spon, of Bucklerabury. 

PaRaceELsu3.—We shal be glad to receive the essay. 

KeicgaLsy — Thanks, but answered already. 

G. Warsoy, E D.—Being out of employment you can in. 
sert an advertisement in the ENGLISH MxcRHANIC fora 
Shilling. Your case is a hard one, but unfortunately, 
there are thousands la a si nil ir position, 

F. Masox (Manchester).— es, d. e dedly. 

WiLL WATSO.—It is a French patent, bat you can ob- 
tain information by wr.ting to the office of the Com- 
maong of Patents, Southampton-buildings, Chancery- 
ane. 

R. BicT3.— Received. 

Son SPe.—Of Spon, Bucklersbury, or Atch'ey and Co., 106, 
Great Russe l Street, Bedford square. 

A ee Finemax.—We expect to illustrate the subject 
shortly, 

J. 2585 Ye shall be glad to receive the drawing of the slide 
Valve. 

H. Suappaup.—The drawing was forwarded by a correspon- 
dent in the provinces, whose address we have mislaid. 

A. Lez.—Received. 

P. R.— es. 

F. Rovsss..—The pitch is reckoned on the diameter of the 
Wheel in place of the circumference, and distinguished as 
Wheels uf 8 pitch, 12 pitch, Ac. Then, to find the num- 
ber of teeth that a wheel of lsin. diameter, will contain 
of a 10 pitch :-—18 x 10 = 16) teeth, and the circular 
pitch P Peas The dia neter of a wheel fora 9 pitch of 


126 = Py 23 1Ain. diameter. 


F. RARDox — The following has been recommended as a 
goo! gold varnish: turmeric, 1 drachm; gamboge, 1 
drachm; oil of turpentine, 2 pints ; shellac, 5us, ; sanda 
rac, 60z.; dragon's blood, 7 drachms; thin mastic var- 
nish, 80z. Digest in a warm place, for a fortnight, with 
an occasion zl shaking ; set aside then to fice, and pour 
off clear, 

A. Jennrxos.—We think this will do for you: —If d be the 
diameter of a pipe ia feet, and D the discharge in cubic 
feet per minute, then for long straight pipes we shall 
have for velocities of nearly 3ft, per second, D=2,400 


1-5 
(d 5 , and d ous 2 | ; orif D be thedischarge 
( De)? 


per second, D = 40 (d 5 3), and d = 228 S . 

G. Gorvoy.—To calculate the strength of shafts, multiply 
the horse’s power by the assumed number. (3)0), and 
divide the product b/ the revolutions per minute: the 
cube root of the quotient wi'l be the diameter required. 

W. 8. PalsLey.—We consider the apparatus a very good 
one; but £5 5s is not à very high figure, and, the more 
you are inclined t) pay th. better the article Mr. Cox can 
supply you with. 

G B. Boaxry.—P. A. Roques, 51. High Holborn; but 
French publications can only be obtained by paying six 
months’ subscription in advance, 


„ We have to ask our correspondents to so sign their com. 
monications that they may be able to recognise the 
aniwer, 
by the thousand; the same with Well-Wisher,” &c, 


„A Subscriber is no signature —we have them 
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THE MECHANICS’ EMPLOYMENT LIST. 
SITUATIONS VACANT. 


JOUBNEYMEN COACHMAKERS.—Constant situations 
at the Biggleswade Carriage Works, 

ORGAN METAL PIPE MATER =Appiy by letter to 
Thomas C. Lewis, 21, Grove-road, North Brixton. 

CABINETMAKER.—Apply to Mr. J.D, Reid, Upholsterer, 
Alton, Hants, 

GASFITTER and BELL@ANGER. — An experienced 
HAND, as above.—Apply to B. Giles, Ironmonger and 
Gasfitter, Eltham, London, 8. E. 

ASFITTER. Locksmith, Bellhan zer, Ee = Appi per- 
sonally, at Mr. Davis's, 87, York-street, Westminster. 

TINMAN and BR\ZIER—A thorough good HAND. 
Apply to A. Williams, Ironmonger, Hammersmith g. te. 

PAPERSTAINER.—An Active Young Man, as CLERK 
and COLLECTOR.—App'y at Scott & Oos, Whitelands, 
Chelsea, S. W. 

A YOUTH, fond of mechanics, can be received on moderat e 
terms into the family of a practical Dentist.—App'y to 
A. B. C., Messrs. Lemale & Co., Chandos-street, Covent. 
garden, London. 

SHOEINGd SMITH. —Must be a good flreman.— Apply to 
Thomas Noales, St. Michael's, Hastings. 

A First-rate MAN to work a Wood planing Machine and 
a Moulding Machine. — Apply to Messrs. Samuel Wo s- 
sam & Co., Saw Mill Kngineers, King s-road, Chelsea. 

JOURNEYMAN WATCH and OLOOK MAKER. -A 
steady. industrious YOUNG MAN. - Apply to H. st d- 
man, Jeweller, &c., Godalming. 

DRUGGISTS’ ASSISTANT.—A DISPENSING ASSIS 
TANT for a Surgeon’s, retail.—Apply at 100, Kennington 
Park-road. 

GLASS PAINTER.—A Good GENERAL WORKMAN.— 
Apply to Alfred Beer, Bartholomew-yard, Exeter. 

JRONMONGERS’ ASSISTANT.—Apply at Chapman's 
Birmingham House, Gloucester. 

FORRIL BINDER —Apply at C. W. Whiten's, 10, Jobn- 
street, Southwark-.street, Blackfriars. road 


A Highly Competent MANAGER of Hematite Furnaces, 
Bessemer Steel Works and Rolling Mills-—Address, J. 
Harriss, Woodside, Darlington. 

Practical Mechanical DRAUGHTSMAN, accustomed to 
Tool work.—Address, to Mosers. Neilson Brothers, 
Albert Works, Glasgow. 

A FOKEMAN, to Supérintend the Fitting Department of 
an Agricultural Implement Works.—Applications to 
Pickley, Sims, and Co., Limited, Leigh, Lancashire. 

PRIME-COST CLERK in a Manufacturing Establishment. 

Apply to F. Z. No. 12, London; all, E. C. 

In a Bailde:’s Offloe, a JUNIOR CLERK. - Apply to H. I. 
J., 13, Aldersgate Buildiugs, Aldersg ate Street, E C. 

ARCHITECTURAL MODELLER and STO NEO ARVER. 
Apply to Me. Fiedk. Ransome, 2, Queen's Street, 
Place, Southwark Bridge, k. C. 

SURVEYOR and DRAUGHTSM AN.—Apply to Harrison 
and D’Hvoghe, 85, Northgate, Darlington. 

ARCHITECTURAL MODELLER.—Apply to Herbert, 
242, Euston Road, N.W pez 

D RAGUGHTSMAN, on Engineering Establishment.— 
Apply to A. B. C., Mr. Miller's, 225, Westminster bridge 
Road, Lambeth, 8. ; 

MOULDERS, a Few Good Steady Foun Hande. — 
Apply to R. Brotherhood, Raliway Works, Chippenham, 


FITTERS, TURNERS, PATTERN-MAKER3, MITE S 
and MOULOERS, wanted.—Apply to [Ingram 
Phlllips, Engineers, Fordingbridge, Hants. 

A Thoroughly Competent BUILDER'S CLERK ani 
ACCUOUNLANT.—Apply to T. W., office of “Tus 
Bullder.“ 

In the Offic: of a Surveyor, a JUNIOR ASSISTANT.— 
Apply, stating references aud salary required, to L. G., 
core of Davies and Co., Advertising Agents, Finch-lans, 
Cornhill, 

A Good General GLASS PAINTER.—Apply to Alfred 
Beer, Bartholomew-yard, Exeter. 

CLERK OF WORKS.—Address, to Me. Charles J. Shopp<e, 
61, Doughty-street, London, W. C. 

JOINER, as WORKING SHOP PORSN ANT Appy to 
A. Z., Gibbons and White, Ironmongers, 345, Ozford- 
Street, W. 

STONEMASONS wanted at Braintree Church, Esser, 

CLERK of WORKS. - Address, ] A. B. C., care of Mcsarz. 
Harding and Wilkinson, Commercial Chambers, 33, 
Gracechurch Street, E. C. 

Two or Three FI TT ERS and TURNERS, and a first-class 
MOULDER, accustomed to iron and brass.—Addres;, 
5 Brown and Lock, Smithfield Ironworks, Shrews- 

ury. 


PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal. 


APPLICATIONS FOR LETTERS PATENT. 


61. Willlam Sturt Guinness, 42, Cheapside, London, 
improvements in sewing machines. 

62. Edmund Perre, Manchester, certaln improvements 
in the method of obtaining motive power aud l 
apparatus connected therewith, 


January 26, 1866.] 


66, James Skinner, Glasgow, an improved mode of pre- 
g albumenised paper and the process connected 

therewith. 
James Merius Macrum, 86, Hill-street, Knizhtsbridge, 
Peepli in breaks for railwsy and tramway 
ag 


67, 


es.—A communication, 

William Dakin Grimshaw, Birmingham, an improved 

wrench and cut“ er. 

James Marius Macrum, Hill-street, Knightsbridge, 

improvements in the spparatus for distilling oils and 

other liquids.—A communication. 

Wil'iam Allen Turner, Clarg.s-street, improvements 

in machinery or apparatus werked by water for 

raisiog, lifting, lowering, and crawing gocds of every 
description. ; 

74. Jobn Badler, Birmingham, an improved nail and 
brad cutting machine. 

76. Robert Shaw, Blantyre, Lanark, improvements in 
apparatus for regulating temperature, and for actua:ing 

mekeepers 

83. Richerd Archibald Brooman, 166, Fleet.street, im. 
provements in the manufacture and purification of 
lamp black, and in apparatus employed therein.— A 
communication. 

85, Richard Archibald 
impr. ved method 
munication. 

91. Percival Ashton Batchelor, 34, Upper Berkeley-street, 
Portman-square, improvements in the construc’ ion, 
arrangement and application of retorts and settings, 

- in combination with machinery or apparatus for the 
manufacture of coal and other pases. 

94. Cherles Bartholomew. Doncaster, improvements in 

apparatus used in getting coal. 

97. Charles Cramp, Yealmpton, Devon, improvements in 

the preparation of tetra-chloride of carbon. 

102, William John Walsh, Brentwood, improvements in 

cocks, iape, and valves. 

103, Josiah Timmis Smith, Barrow-in Furness. improve- 

ments in moulds for casting the tyres of ‘railway 


wheels. 
John Calvin Thompson, 14, Burney-street, Greenw:ch, 
improvements in means or spparatus employed in the 
combustion of gas in gas stoves and bur.ers employed 
io heating and cooking. , 
Hector Auguste Dufrene, 4, South-street, Finsb, ury. 
an improved machine for pressing brich s. A com- 
munication. 
Brereton Todd, 4, Victoria-terrace, Newcastle upon- 
e improvements in the manufacture of arsenic. 
Cuthbert Greenwood Johnson, Stockton, improve- 
ments in machinery for making bric.s, tiles, and 
similar articles. 
John Hooker, Walton-cn-Thames, improvements in 
the manufacture of ammoniacal and ammoniated 


68. 
70. 


TL. 


Brooman, 166, Fieet-street, an 
of producing oxygen.—A com- 


10. 


112. 


130. 


soap. 

132. Albert Francis Johnson, Massachusetts, United 
States, improvements having reference to machinery 
for sewing. 

135. Henry Edward Newton, 68, Chancery-lane, improve- 

ments applicable to water-closets and commode pans. 

—A communication. 

Alfred Vincent Newton, 66, Chancery-iane, improve- 

mente in the construction of e ectric clocks.—A com- 

munication, 

%% Specifications will be forwarded from the Commissioners of 
Patents Office, Southampton-baildings, Chancery - laue. by post on re- 
ceipt of the amount of price and postaze. Sums exceeding 5s. must 
De remitted by Post-office Order, tae yable at the Post-office. 5, 


High Holborn, or Mr. Bennet Woodcroft, her Majesty's Patent Office. 
We cannot undertake to furward Specifications, or Books advertised 


from the office of Tur ExoLisE MECHANIC. 
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PROPERTY RECORD. 


—0— 

AT THE GUILDHALL COFEE HOUSE. 
By Mr, WBITTINGHAM. 

Freehold, two residences, situate in Chesnu, Grove, Mal- 
den, and a plot of building land, el( se to Malden station 
—sold for £720, 

Freehold. two plots of bu‘lding lend, situate in Denmark- 

Camberwell—sold for £330 

Freehold building land, hav ng frontages to Hoe-street 

and Granville-ro.d, Walthamstow—sold from £153 to 
£153 per plot. 

Freehold bu ding land, having frontages to Harricgay road, 
Hornsey- sold from £55 to £129 per plot. 

Br Mr. MURRELL. 

Freehold, two residences, being Nos. 29 and 27, Rye- ane, 
Peckham - sold fer £2,210. 

Leaseh Id house, being No. 2, South Wharf-road, Pad- 
dington let at E80 per annum, term 97 years, from 1824, 
at £4 per annum old for £266. 

Freehold ground rent of £8 8s. per antum, secured upon 
No. 129, Barnsbury road - sold for £210. 

Ditto, ditto on No. 131—sold for 4210. 

Ditto, d. tto on No. 133 sold for €210. 

Ditto of 216 16s,, on Nos 135 and 187—=sold for £420. 
Ditto of £8 8s., on No. 139—sold for £210, 

Ditto, ditto on No. 141—so'd for £210. 

Leasehold house, being No.8, Penn-ro d Villas, Caledonian- 
road, let at £48 per annum term 90 years fiom 1852, at 
E per anpum—sold for £475. 

Leasehold, two residences, being Nos 213 and 215, Copen- 
hagen-street, Islington, let at £20 each per annum, term 
96 years from 1844, at £12 per annum sold for £770. 


‘COMPETITIONS OPEN. 
—0— 

The Committee appointed to select plans for a new 
Church latended to b: erected in the Humberstone 
Road, Leicester, are empowered to offer *Premiums for the 
three bet designs, viz., one of £25 and two of £10 each. 
A lithographed pian of the site, together with printed in 


ENGLISH MECHANIO AND MIRROR OF SCIENCE. 


structions and conditions, for the guidance of intending 
competitors, may be hed on application to W. Fry, New 
Wa k, Leicester. 
Designs and Plans are invited for the ercction of a new 
Kon pense at Upper Holloway, in the parish of St. Mary’, 
pgton. 


Plans and sections of the ground, and full iculars and 
information that my be required, can be had on applica- 
foe the Parochial Offices, Islington, William Hicks, 

erk. 

The Town Council of the Borough of Rochdale are de- 
rlrous of receiving Designs for Public Baths and other 
cffices in connection therewith. Two premiums are offered, 
one of £30 for the design which shall be selected as pest 
and one of £20 for the design which shall be considere 
second best. Plans of the site may be obtained on appli- 
cation to the Town Clerk, Packer Street, Rochdale. 


TENDERS SENT IN FOR BUILDING 


WORKS. 
For rebuilding No. 101, High Street, Shoreditch, Mr. 
Mansell, architect :—Williamson (accepted) £795, 


For restoration of Howard Chapel, Bedford, Mr. Usher, 
architect :—Wain and Foster, £515. 


For new bridge, sluices, c., at Kunston Park, Mr. 
Usher, architect :—Dickens, £335. 

For new sunday schools, class roome, minister's vestry, 
kitchen, &c., Bedford, Mr. Usher, architect. Day, £2,140 ; 
Curwin, £2119; Walin and Foster, £2,050. 

For new shops at Rugeley, Messrs. Scrivener and Son, 
architects :—Barlow (accepted), £2,187. 

Fo? alterations and additions to the European Bank, 83: 
King William Street, City, Mr. Thomas Allason, architect : 

iland Sons, £2,114; Henshaw, £1,538 ; Thorne and 
Co., £1,200. 

For rebuilding Aylsham Vicarage, Norfolk, Mr. R. M · 
P hipson, architect :—Cornish (accepted), £1,310. 

For rettoring the chancel of Thornden Churob, Suffolk’ 
Mr, R.M. Phipson, architect ;—Grimwood ard Vine (ac 
cepted), £573 10e. 


For restoring Burgate Church, Sufolk :—Bishop (ac- 
cepted), £659. l 


For proposed mansion and stabling, near Wav ertree 
25130 iliam Paice, architect: — Howell (accepted), 


For the erection of two villas, Acton, Messrs. Osborn 
and Russell, architects:—Webb and Sons, £910; Bird, 
£779 ; Lord, £770 ; Eydmaon, £730. 

For additions to manufactory, for Messrs. J. and G. 
Meakiv, Hanley, Staffordshire, Messrs. Scrivener and 
Son, architects :—Barlow (accepted), £2,260. 

For tarern.and two houses, Shoreditch, Mr. J. Livock, 
architect: — Watte, £8,963; Conder, £3,771: Manley and 
Rogers, £3,710; Welle, 3,690; Scrivener and White, 43,588 ; 


Adamson and Son, £3,555. 
Forr-buildipg warchouse, Houndsditch, Mr. H. Collins, 
ardiman an d Sandon, £9 098 ; 


arcnitect : Cohen, 210,654; 
Colls and Sons, £8,972; Hill and Keddel, £8,884; Kang 
eae £8,560 ; Conder, £8,445 ; Newmann and Mann, 

For restoring Cockley Cley Church, Norfolk, Mr. R. 
M. Phipson, architect :—Borrell (accepted), £1,352. 


— 
BUILDING AND ENGINEERING CON 
TRACTS OPEN FOR TENDER. 


Alterations at the Union Workhouse, Stamford.— 
ho ail of Edward Browniog Esq., Architect, St am- 
or 


Sinking a well at Upper Holloway to produce about 
80,000 gallons of water per day, and for supplying and 
tizing the regular pumps.— Particulars of William Hicke, 
Esq, Parochial- office, Liver pool-Toad, N. 

Erection of a Coast Guard Station at St. Andrews, in 
the Ccunty of Fife.—Particulars at ihe Admiralty, Coast 
Guard-office. 


Repair and maintenance cf roads for the Exeter Turn- 
pike Trust.— Particulars of Mr. Howaid, Surveyor, 4, 
York-buildiogs, Exeter. . 

Erection of New Church, Panonage and Schools at 
piae, near Bilston. Partle u lars of Martin baldwin, EEQ., 

5 ou. 

Ercction of Bacon Curing Works, &c., Cirencester.— Par- 
ticu lars of Mr. Clissold, Rus:ell-street, Stroud. 

Rails for the Dutch Rhenish Railway.—Varticulars can 
be obtained by Mr. C. J. Adams, 40, Gracechareh-street, 
London. 

Masonry and other Works for the erection of a deep 
water quay wall, 190 yards in length at the North Shore, 
Newcastlc-upon-Tyne.— Particulars at the Borough Engi- 
neer’s-ofice, Town Hall, Newcastle-upon-T) ne. 


The completion of the Pier and Floating Stage at New 
Brighton, and the cons'ruction of a 8 to unite the 
same.—Particulars of H. A, Ewer, Public-office, Egremont, 
near Birkenhead. 
Works necessary for the Deepening and Widening a por- 
tion of the river WitLam, and for raising{facd strengthening 
e ee thereof.— Particulars at the Witham-office, 
ston. 

Construetion of a Lighthouse Lantern for Castle Island, 
Babamas.— Particulars at Trinity-Hovee, London, E.C. 

Supply and delivcry of a Steam Engine, with boilers 
piping, &c., for the East Indian Railw 1 
ticalars of D. J. Noad, Esq., East Indis Railway-house, 
Aldermen’t-wals, New Broad-street. 
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MEETINGS FOR THE WEEK. 


Tus. . . Medical and Chirurgic al. 8}. 
ea Engineers, 8. Continued Discussion upon 


Grant's Paper, “On the Strength of 
Cen ent; and (time permitting) Mr. W. H. 
Gime perm Viaduct.” 


Zoological, 83. 
Ethnological, 8. 1. Sir E. W. Beloher, “ Remarks 
on the An Islands, from the Notes of 
Lieut. St. Joha,” 2 Dr. Caddy, Visit to the 
Patagonian.” 
Royal Inst., 3. Professor Tyndall, On Heat.” 
We ....Society of Arte, 8. Lord Henry 8. Lennox, M. P. 
„% On the Uses of National Museums to Local 
Institutions.” 
Geological, 8. 1. Mr. R. A. C. Godwin-Austen, 
“ Notes on Belgian Geology.” 2. Mr. W. T, 
Locke Travers, On the Origin of oertain 
Lake-basins in New Zealand.” Cemmunicated 
gi Sir C. Lyell, Bart, 
R. Society of Literature, 8}. 
Arche logical Assoc , 8}. 
Tuurs.. Royal, 8}. 
Antiquaries, 83. 
Philosophica! Club, 6. 
Royal Inst., 3. Prof. Tyndall, “ On Heat.” 
Fri ....Royal Inst., 8. Mr. S. W. Baker, On the 
Sources of the Nile.“ 
Sar. . . . Royal Inst., 3. Prof. Westmacott, R.A., “On 
Art Education, and how Works of Art should 


clog On the 


be viewcd.”’ 
LATEST PRICES OF METALS. 
COPPER. 

, E 8. d. E . d 
British — cake and tlle............per ton 101 0 0 000 
Best Se'ected ....... e G do 104 0 0 000 
Sheet ee eoet sesucesssvcsvceoosaceta do 106 0 0 0 0 D 
Bottoms Seosvesasesastogee eee e oven do 101 0 0 0 0 0 
Australian 26 SSS SOSSS ESS STOHHR EEE TEOOD do 102 0 0 0 0 0 
Tellow metal. . . per lb 0 0 8} 0 0 93 

Inox. 
Pig in Scotland ... .... Per ton. 3 9 oO ca h. 

Welsh Bars, in London.. do 715 0 8 0 0 
Wales do 700 750 

@tafford-hire ... do 815 0 — 

Sheets, single in London.. do 10 15 0 — 

Hoops tiret qualit, 2 6 66% „% 6 0% 00 0 do 9 15 0 — 

Nall a helowivces do 8 15 0 — 

LEAD. 

Pig, Foreign. per ton 20 12 6 21 0 0 
Sheet, milie d FEE d U 22 5 0 22 10 0 

Rd or minium 6 6 %%% %% % 0% ove d? 22 10 0 — 

White, dry. ee e 8 do 29 5 0 — 
L grund in OI. . dees e do 28 0 0 29 0 0 
Litharge (W.B) Seseacseocesegceseans do 24 15 0 25 0 0 
Quicksilver..... — per bottle 718 6 Boon 
pe ter, Silestan........000. oo. per ton 23 0 0 23 10 0 
English sheet 2 %% ꝗ% % ses gessvegoese do 28 0 0 29 0 0 

White zinc, powder 6 0 % %% „ eee do — — 

STEEL 
Swedish ſacgot . . . . .. per ton 16 0 0 — 
oe Kegs ... do 15 0 0 — 
Tin. 

Banca sere e e e pOr CWS 91 0 0 0 0 0 
Straits, fine, cash 66% %% % oe do 91 10 0 92 0 0 

English Block 6 %,õ,ß ee eee eee eee per ton 102 0 0 — 

oe ars %%% % %% „eee do 103 0 0 — 

ry) hefined 2 6 0% % % %%, „„ do 105 0 0 — 


PRICES CURRENT OF TIM BER. 


Per load— E 6. £ s. £ P. 4 K. 
Teak. . „ II 10 12 10 2nd do . . 13 10 14 0 
Que bec, red pn. 3 8 4 15 St. Peterburg 

yelluw pine . — yel. „%%% 10 10 12 0 
Mime! . 0 0 0 0 Finland 8 0 lu 0 

elm .. 3 10 5 O] Memel vo 0 0 
Dantzic oak ...... 810 6 O/Christiania per 

fir ep %% 2 8 3 10 C. 1 
Memel fr........ 3 0 3 10 by 3 dy 
Riga neses 8 5 810 9 in. yellow 18 0 23 0 
Swedish @erbesesese 2 0 2 10 Deck, Plank, 

Masts, Quebec, Dan t zic, 
rd. pine... 6 10 8 10 per 4u ft. 

scliow pine 5 0 6 0 5 in. 014 1 6 

red ploe...... 0 oo OU Of Stave+,prr-tand- 

Lathwoud, Dant. ard M. 
Im. „5 10 6 10 Quebec, pipe ... 80 0 85 0 

St. Peter's.. TO 8 0 puncht on.. 20 0 25 0 
Tellow Pine, per Baltic crew n 

reduced C. pipe . . .. 170 0 190 0 
Canada, Ist qual. 17 0 19 10 
MISCELLANEOUS. 
4 . 4 6. a E s. 
Pomice ETONE pr Olive. Gallipoli... 363 0 0 0 
tun 5 0 8 0 Cocranut, Coch. 
OlLS, 4c. ten . 52 0 12 10 
Seal, rale pr. tun 50 0 O 0 Palm, une . . . . 4 10 U O 
Sperm body 2 „ „„ 115 0 117 0 Linsced 6%. 37 10 0 0 
2d . . 53 0 0 ( Rapexed, ng. 
Whale, Sth Sea pale . .. 56 0 7 0 
8698 2 . 2 e 0 48 0 50 0 Cotto J, teed EN 80 0 42 19 


LONDON COAL EXCHANGE. 


PRICES oF Coal PER ToN. | 

Wylam, 18s. Wall's-end: Haswell, 2is.—Hetton, 218.— 
South Hetton, 20s. 3d —Heugh Hall, 192. 9d — Kelloe, 19s. 
—East Hartlepool, 20s.—South Kelloe, 193, 9d.— No. th 
Staffordshire, 17s. Caiway and Duffryn Malling, 24s.— 
Shaw’s Hertley, 188. 6d. 

Ships at market, 35—sold, 21; unsold, 14. At sea, 120. 

Manu f.cturing coals have greatly risen in price within 
the past two years in the North. They are now sO scarce 
that it is with difficulty the large ironworks on the Tyne 
and Tees are kept at full work. 


> 
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“THE ARTIZAN.” 


ATENT OFFICE & DESIGNS REGISTRY, 
Office of The Artizan for Scotland). 
W. R. M. THOMPSON & Co., 20, Buchanan - tree t, Glasgow, 
Consulting Engineers and Patent Agents, ; 
in connection with 
WILLIAM SMITH. . C.E.. Director of the Artizan Patent Office 
London, Proprietor and Editor of the Artizan,” a Monthly Record 
of Engineering and the Industrial Arts, TRANSACT ALL BUSINESS RE- 
LATING TO B. rrau awp Fonzror Parants For INVENTIONS, AND THE 
Rramraario or Drarons, AND EXECUTE PLANS AND SPECIFICATIONS OF 
ALL KINDS oF MACRIWERY IN THE MOST CORRECT MANNER, AT THE LOWEST 
POSSIBLE CHARGES. Provisional Protection, £8 8s. Ordinary Charges 
for Complete Patent, £43. 

All general information in reference to Patents given free on 
personal application, or by letter, when an addressed stamped en- 
velope is enclosed. 

The “Artizan” supplied, and all business for it in Scotland may 
be transacted at the above Office, 20, Buchanan · street, Glas ao. 


NO SMOKE. 
PORTABLE STOVES FROM 128. 
EACH 


THE ONLY EFFICIENT STOVE 


FoR 
GREENHOUSES, 


CONSERVATORIES, HALLS. 
SHOPS, CHURCHES, ROOMS, 
OFFICES, &c. 


Will burn without attention from 9 
to 24 hours, ma one supply of 
ue oe 


R. DAVISON, 
MAKER, 


1%, NEWGATE-STREET, E.C. 
(frst floor). 
PATENT FUEL, 


PROSPECTUS 
SENT 
FREE. 


TO TELEGRAPH INSTRUMENT MANUFACTURERS AND 
MESSBS. WELLS AND HALL have always 


in stock every description of Indla-rubber. Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &0. 
Also, Zine and Lead Wires 
THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied. 


MANSFIELD-STREET, SOUTHWARK, 8. F. 
Ax 60, ALDERMANBODRY, EO. 


OYAL POLYTECHNIC.—Prof. PEPPER 

on Polarised Light—New Serio-Comic Ghost Story (J. H. 12 
and Henry Dircks, Joint inventors) entitled, “The Poor Author 
Tested — New Scone, with the wonderful illusion called Proteus 
Musical Entertainment, by Frederick Chatterton, . Lectures by 
J. L. King, Esq.. and F, Clifton- Esq.—Admission to the whole, ONE 
BHILLING Oren from te Vive. 


EOLOG Y.—Collections to Illustrate the New 
Edition of ‘’ Lyell’a Elements of Geology.” and facilitate the 
Study of Mineralogy and Geology, can be had at 2, 5. 10, 20, 50, to 
to 300 guineas; also single s mens of Minerals, Rocks, Foss! ls, 
and Recent Shells, Geological Maps, Hammers, all the Recent Publi- 
cations, Ad., of J. TENNANT, Mineralogist to her Majesty, 149, 
Strand, London. Private instruction, is given in Geology and 
Mineralogy by Mr. TENNANT, F.G.8., 149, Strand, W.C. 


PTICAL AND PHOTOGRAPHIC WARE- 

HOUSE.—J. SOLOMON, 23,R el Lion-square, London, Paten- 

tee of the Lamp for Burning Magnesium. Illustrated Cata:ogue on 
application. 


O ARCHITECTS, MACHIN ISTS, and PRAC- 

TICAL ENGINEERS, An exper'enced man is desirous of ob- 

taining asituation in any apay in one of the above firma. Apply 
to T. B. C., 24, Gronville-street, Jersey. 


Praxs ELEVATIONS, &c., Made, Copied, 
Traced Reduced, or Enlarged, in the best manner, at moderate 
charges by J. J. GREENE, 63, Upper Stamford-street Blackfriars. 


EWING MACHINES.—The Advertiser wil! 
K feel obliged to anyone who will furnish him with the address of 
the Secretary of the SEWING MACHINE ASSOCIATION, or of 
any person conversant with the Pa.ents existing relating to Sewing 
Machines.—Address, Alpha, Post-vuffice, Driffield. 


WANTED. by a Young Man, a Sitnation 
as ENGINEER, to take charge of and repair Machinery. 
First-class roferences.—Address, L. W. N:, Cheltenham Coffee House, 
Westuoinster Bridge-road, Lambeth, Loudon. 


O PIPE and LOAM MOULDERS.—Wanted, 
A Steady Man in the above branches, constant employment. 
Address, C. F., 75, Fleet street, London, E.C., stating age, wages 
expecte i, and reference. 


ANTED, a SITUATION as PRINTER'S 

ELECTROTYPER, where a finisher is kept. Thorough know- 
‘edge, theoretical and Practical. Good reference. Address, Electro, 
Pust-office, Bermoudscy-street. 


HOLLOWAT'S OINTMENT AND PILLS.— 


The Joys of Home. How often does it happen that happiness ‘s 
driven from our hearths by illness? Sickness and sorrow are con- 
stant companions, though in most cases their tenure is short when 
Holloway’s remedies are used to dispossess them. These medicaments 
can be confidently and heartily recommended to all invalids, as the 
moet easy, safe, and certain means of preserving all that is good, and 
casting out all that is corrupt externally and internally. They are 
universally applicable by both sexes in every disease. Holloway’s 
555 ` oy åeteriorate by helig kept, nor aro elt Be 

chan they can rehased every where, an 
the price at which they are sold is moderate, we 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


HE VICTORIA BENEFIT SOCIETY. 


Enrolled Pursuant to Act of Parliament (18 and 19 Vict.. cap. 63.) 
Chief Office, 49, Fleet Street, London. E.C., with Branches throughou 
the Country. 


VICE-PATRONS. 
Richard D. Alexander, Esq. Rev. Jabez Burns, D.D. 
Mr. Sergeaut Atkinson. Rev. Freierick Treatrail. 
Rev. Thomas Aveling. Harper Twelvetrees, sq. 
J. Broomball, Eg. 


TRUSTFE 4, 
James Abbisa, Fg. | John Francia Bontems, Esq. 
Charles Henry Elt, Esq. 
AUDITORS 
Hy. J. Phillips, Esq., F.5.8. | Cornelius Walford .Eaq., F. B. S., 
A. Shrimpton, Esq. F.S.A. 
ARBITRATORS. 
G. M. Murphy, Esq. Joseph A. Horner. Faq, 
Edmund Fry, Esq Henry Thomson, Esq. 
PHYSICIAN. 


James Edmuuds, Esa., M.D., L. R. C. P. 


STANDING COUNSEL. 
Samuel Pope, Esq. 


BANKERS. 
The London and Westminster Bank. 


ACTUARY. 
W. S. B. Woolhouse, Faq., F. R. A. E., Ac. 


More than 20,000 Proposals for Assurance have been received, and 
upwards of £10,000 in claims. 

This society is adapted to every class, saves all the expenses of 
Public House Meetings, which are forbidden by the rules, scores all 
the advantages of a Sick Endowment and Burial Club; divides the 
whole ofthe Profits amongrt the Member; and is enrolled under 
Act of Parliament, and certified by J, Tidd Pratt, Fan. 

It provides a Weckly Income duiing Sickness,a Pension in Old 
Age. C10 to £260 at Death, and Endowments up to £200. la. 7d. per 
month at 23 years of age, will recurs 15s, a Week in Sickness, with 
Medical attendance and Medicine. 4d. t month at age 1% will 
secure Elo at Death, 1s. Id. per month will secnre £10 at a period of 
13 years hence. Agents wanted in Districts not represented. Rules, 
6d. Tables and every informatiun may be obtained by applying to 


the Agents, or 
FREDERICK AUGUSTUS NEW, Secretary. 
Agents Wanted in Districts not represented, 


Now Ready, price Sixpence, 


HE RIGHT and WRONG of BENEFIT 
SOCIRTIES. by Frederick Augustus New. Dedicated to the 


Right Hon. Lord Broughaw. 
“Few men could ait down to the task of writing on benefit 
eocieties armed with more knowledge and ability than Mr. New, and 


in the small and ureful work before us he has brought intoa ooun- 
densed form more information on the subject than we have ever he- 
fore seen between two covers,”—‘*The Social Scienee Review,” Oct. 
10th, 1863. 
* He wishes entire success to the work.“ Lord Brougham 

London: W.Illam Tweedie, 337, Strand. Manchester: Abel Hey- 
wood, Oldham streol: and may be had of the Agents of the Vic- 
toria,” or ordered of any Bookseller, f 


FOR THE 
PROTECTION 


OF 
LIFE 
AND 
PROPERTY 


FROM 


FIRE, 
CAN be seen in 
g ‘ction on any Mon- 

day, Wednesday, or 
Friday, at 12 or 8 
o'clock, at 


— 


< STEWART} 


133, Upper 
Thames-street 
INSURANCE COM- 
PANY.. 

HEAD OFFICES, 
LONDON: ROYAL INSURANCE 
BUILDINGS, LOMBARD- 
STRRET. 
LIVERPOOL: ROYAL INSUR- 
ANCE BUILDINGS, NORTH 
JOHN-STREET. 

Total Annual Revenue exceeds 
£00,000, 
Accumulated funds in Hand over 
£1,160,000. 

FIRE DEBARTMENT. 


The Receipt of Fire Premiums has 
progressed as follows ;— 


1876 ....£151,733 | 1860 .. .. £252,978 
1858 .... 196,148 | 1862 .... 300,690 
While for 1864 they amounted to 
~ £406,403. 
The ROYAL INSURANCE COMPANY has invariably been dis- 
i ed for its promptitude and liberality in the settlement of 
ms., 


LIFE DEPARTMENT, 
The rapid progress and position of this Branch will be best shown 
by the following statement of the New Life Business effected for the 


years 
Net Sum Arsured 
on New Policies after 
deducting Gurantees. 


Net Premium, 


2a. d. E nd 

1280. 440.241 16 ẽ u2ꝛ2Vꝛ 15,079 17 10 

1381.. 821,101 170ob0 . 13,627 18 0 

182½2 ... 701,47 15 3 3 . . 72.38 13 2 

186833. . 752.546 18 10 24,069 12 8 

$64 . . 1,014,897 11 5 33,708 10 7 
e 


1 „„ sees eeOres „„ „„ „„ „66 b 
Large Life Bonuses every Five Years. Those hitherto allotted have 
been the largest ever continuously given by any company. 
Security for both Fire and Life Br inches. 
Capital, £2,000,003. 
PERCY M. DOVE, Ma and Actuary. 
JOHN B. JOHNDTON, tary in London. 
% The ROYAL INSURANCE COMPANY will give its clients 
overy advantage to be derived from the Reduction of the Duty on 
Fire Insurances 


[January 26, 1866. 


WEALE’S SERIES. 
Catalogue on Application. 


MACHINERY, Construction and Working, by 
C. D. Abel. 1s. 6d. Illustrations, 4to. 7s. 6d. 

STEAM AND LOCOMOTION, by J. Sewell. 
2s. 

LOCOMOTIVE ENGINES, by G. D. Dempsey. 
Is. 6d. Illustrations, 4to. 4s. 6d. 

MECHANISM AND CONSTRUCTION OF 
MACHINES, By T. Baker; and TOOLS AND 
MACHINES, by J. Nasmyth. 2s. 6d. 

CLOCK AND WATCH MAKING, and Church 
Clocks and Bells, by E. B. Denison. 3s. 6d. 

STEAM ENGINE, Mathematical Theory of, by 


T. Baker. Is. 
LONDON: VIRTUE BROTHERS & CO., 1, AMEN CORNER. 


WEALE’S SERIES. 
Catalogue on Application. 
CRANES AND MACHINERY FOR RAISING 
HEAVY BODIES, by J. Glynn. 1s. 
STEAM ENGINE, by Dr. Lardner. Is. 
TUBULAR AND IRON GIRDER BRIDGES 
by G. D. Dempsey. Is. 
LIGHTHOUSES, their Construction and Illumi- 
nation, by Allan Stevenson. 3s. 


STEAM BOILERS, their Construction and Man- 
agement, by R. Armstrong. -1s. 6d. 


RAILWAYS, Construction, by Sir M. Stephen- 
son. Capital and Dividends, by E. D. Chatta- 
way. 2s. 6d. 


London: VIRTUE, RROTHERS, & CO., Amen Corner 
ESTED 


NEW WORKS ON ENGINEERING AND SURVEYING 
PUBLISHED BY ATOHLEY and UO., 
166, GREAT RUASSELL-STRENT, LONDON, W.C. 
NEW OFFICE BOOK FOR ARCHITECTS, ENGINEER, 


&c., by G. Rennie, Esq.. C.E. 5s. 6d, 

A NEW PRACTICAL WORK ON MECHANICAL EN- 
Girard: 28 plates of Workshop Machinery, &c, and 91 wood- 
cuts, By Francis Camplin, Engineer. 8vo., cl. 37a. 

INCITEMENTS TO THE STUDY OF THE S8TELAM 
ENGINE, 8nd Editioa, enlarged. By W. Templeton, E»gineer. 


Cloth, 5a. 6d. 

THE OFFICE AND CABIN COMPANION. 2nd Edition. 
By J. 8'mon Holla: d, Chief Draftemsan Steam Branch of the Con- 
trollers of the Navy's Depirtment. Price 5e. 6d. These Tables are 
ordered to be used by the Adiniralty 

ANEW WORK ON MINING ENGINEERING, LAND, 
AND RAILWAY SURVEYING. Plates and diagrams, 8vo., cloth, 
20s. By H. D. Hoskold, Mining Engineer. i 

STEAM ON COMMON ROADS, fully illustrated. By C. 
F. Young, C.E, Cl., 12s. 6d, 

THE ENGINEERS POCKET REMEMBRANCER, for 
Engineers, Architects, Surveyors, Builders, ac. By Francis Cam- 
pin, C.E. Cloth, 5s, 6d. 


THE 
WORKING ENGINEER'S 
PRACTICAL GUIDE 


TO THE 
MANAGEMENT of the STEAM ENGINE and BOILER 
WITH RULES AND INSTRUCTIONS FOR 
VALVE SETTING: 


So as to secure a Full Development of the Motive Power. 
Illustrated by Diagrams and Evgravings. 


Bry JOSEPH HOPKINSON, 


Of the Firm of J. Hopkinson and Co., Engineers, 
Britannia Worke, Huddersfield, 

London: John Weale, High Holborn; and Simpk in, 
Marshall, and Co. Manchester: Thomson and Son; aud 
A Heywood. Huddersfield: B, Brown. Or the Authur. 

Price 4s. ; post free, ds. 6d. 


y SUFFELL MATHEMATICAL 

. INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levela and Theodolites, as manufactured for Her 
Majesty's Government. The 5 Instruments, 
from 108. to 42s. ; Telescopes, 5 miles range, from ôa. 6d. ; 
10 miles ditto, 88. 6d. and 10s. 6d,; Boxwood scales, engine 
divided, 2s. 6d. ; T squares, 1s. to 5a. ; Measures and Rules 
of all nationa, Post-office orders payable at Charing 

Cross branch. Liste of prioes for warded on application. 


6 to ARCHITECTS and BUILD ERS. 
In consequence of complaints arising from the substitution of 
INFERIOR and SPURIOUS ARTICLES instead of 
8MITH'S PATENT DOUBLE. ACTION DOOR SPRINGS : 
SMITH'S PATENT WEA1HER-TIGHT WATER BAR; aml 
SMITH'S PATENT WEATHER TICHI was FASTENING 


for FRENCH 

The above are mst respectfully requested to observe that all 
GENUINE ARTICLES are stamped with the NAME and ADDRESS, 
SMITH. Patentee. 69, Prioces-street, Leicester-square, London 
and SUCH ONLY are WARRANTED. 


January 26, 1866.] 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 
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UPFIELD GREEN, 


JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXEOUTED WITH 


RAPIDITY AND ECONOMY. 


TUCK’S PATENT STEAM PACKING. 
FOR STEAM ENGINES, PUMPS, &c. 
ADVANTAGES A more perfect va- 
4. cuum is obtained, Friction reduced, 
great saving in oil and tallow, and the 
Packing is gradually and completely 
worn away without becoming hard. 
Thus obviating the nec for 
drawing the old Packing, 


J. H. TUCK AND CO. 35, 


_CANNON STREET, EC. 
J WORKS, LAMBETH. 


salty 


J. H. TUCK AND Co., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
\ will appear upon each length of 
\ TUCK’S PATENT PACKING, as also 
\ upon their other Rubber Manufac- 
| tures, 

j VaLves GUARANTEED QUALTIY. 

N 


„ BUFFERS, 


J. H. TUCK AND CO. 35, 
CANNON STREET, E.C. 
WORKS, LAMBETH. 

HART'S. 
ILLUSTRATED OATALOGUE 


OF 
CHEMICAL, ELECTRICAL, and other PHILOSOPHICAL 
APPARATUS. 


Free by Post, 
W. D. HART, 


8, NORTH COLLEGE STREET. 
EDINBURGH. 


W. & A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 
191, OLD KENT ROAD. 

SMALL SOREW CUTTING, TURNING, AND PLANING. 
— . . 
JOSEPH STANLE. 

(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


an a oe 


TRADE MARE. 


83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 
Patterns designed and arranged from instruction according to 
j requirement. 


JAMES LEWIS, 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 


41, GREAT QUEEN-STREET, LINOOLN’S INN-FIELDS - 


(Late of 5, Wych-stree 
Machinery made to pl or 
out to Scale. 


TANDARD GAUGES, Surface Plates, Straight 


Edges, Scales of Length, and other Instruments of Precision 91 
great accuracy and of all sizes. Screwing Tackle, &c. 
H. GARSIDS, 17 Coupland-etreet, Oxford - street, Manchester. 


OTICE.—BRemoving to No. 122, from 182, LONG 
ACRE, LON DON, W.C.—C. SUFFELL, Manufacturer of Im- 
pews Engineering, Borveying, and Drawing Instruments for Home 


Foreign nstrument of the finest quality at ver: 
reduced pices. N Mossur of all Natious. 8 Cats. 


logues, Ferwarded te all parts on remittance or London reference. 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched) 
_ Leather Hose Pipes, Fire Buckets &o. 
w. GOODWIN, AND C0., MANUFACTURERS, 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 


Price Lists Free. 


J. H. Mc MORRAN. 
ENGINEER AND MODELLER, 


140, BALISBURY COURT, FLEET STREET. 
Castings supplied. 


Strand.) 
atterns, and Worked 


ONEY ADVANCED in sums of any amount 


for long er short ods, one or more sureties required, except 
the security of a it or mortgage is given. Life assurance is 
ATION. GUAR. URANCE COMPANY 
(Limited), 463, Oxford-street, Bloomsbury, W.C.. 


THOS. BOURNE, Secas. 


£5 Se. 
Working Model of Steam Engine, guaranteed, 5s. 6d. ; ditto, best 


CROUCH’S 
NEW EDUCATIONAL MICROSCOPE. 


s. 
The Stand, having coarse and fine adjustments to Body, Axial Joint for Inclination, convenient Stage receive 
Apparatus, as under), Concave Mirror, one Eye - pie, &c., Objectives, Zin. of 12 deg. and lin. of 16 ao era hey ae 
Packed in rei mahogany oss 25 9 52 ss ue a ae Se 9 ee ki is s 9 aie . 3 8 0 
The above, including lin. of 74 "s: Angular A rture .. oe oe ve ee s3 i es 27 ae 2 es . 3 3 0 
Ditto, ditto, with Polariscope, $ Lens, and No. 3 Eye-piece, thus giving a ranze of six magnifying powers... aie ae . 7 7 0 
Ditto, ditto, with Camera Lucida, Eye-glass and Stage Microweters, Condenser on Stand. Zoophyte Trough, Live Box, Stage 


Forceps and Hand Pliers, and aleo including a carefully selected series of two dozen objects 


Messrs. CROUCH introduce their New Educational Microscope as bein 1 5 


specially constructed to meet the demands of those requiring 
an inexpensive Stand aud Object Glasses, which shall be worthy the adaptation of all A tus necessary - . 
tives supplied are of their own make and guaranteed. Full parti ppan s atany future time, The Objeo 


culars forwarded on receipt of two stamps. 
THE PRIZE MEDAL OF THE DUBLIN EXHIBITION 
. HAS BEEN AWARDED TO 
H. & W. CROUCH, 64a, Bishopsgate-street, Within, E.O. 


FOR „EXCELLENCE OF MICROSCOPE STANDS AND OBJECTIVES,’ AND HONOURABLE MENTION 
FoR ‘í CABINETS.” 


SCIENTIFIC AMUSEMENTS. 


MANUFACTURED BY FREDRICK J- COX, 
22, SKINNER STREET, SNOW HILL. 
Co te Set of Photographic A tus for Landsca d Co nd P times 
TTT 
i W nting- e, chemicals, o 3 
prepared 3 and paia requisite torial, packed in case, and | Moons or Saturn’s Rings, 3 post psy Poin aad 
full instructions given (sce Catalogue, section 3, post free two stampe), Sets of Lenses for constructing Micropscopes, showing 
in water, with directions, post . 54 atam 


Light, The wire producing this brilliant light burn 
without apparatus, Three yards, ls,; best ribbons, three yards, 3s. 


make, 15s. 
Electrotype Apparatus, whereby copies of Medals, Seals, &o,, can 


e rea !ily inade. 58. ; large size, 78. 6d. 
Apparatus for Electro Gilding or Silver Plating Small Articles, 8s., 


8. 6d. 

Bmee’s, Daniel's, Grove's. and Bunsen's Batteries, either in single 

lementa or combinod ; also coverod wire, binding screws, porous 
pots, and every requisite material, 


Magic Lantern, with box of slides, 36 subjecta, 7s. 6d. 
Apparatus and Views for public or private exhibitions of dissolving 
views (seo Catalogue, section 2, post , two stamps). 


Evam Parties or Schools attended with a superier entertain- 
ment. 


FREDERICK J. COX, 22, SKINNER STREET, SNOW HILL, LONDON, E.C. 
LADD’S 
SD BRT SSEOTROSCOPES AND MICROSCOPES, 


SPFCTROSCOPE, devised by Mr. Sorbic for the Microscope es oe oe ae oe . ee „ 44 4 0 
LADD's MODEL SPEC TROSCOPE (can be used with or without Microscope) es Se ie ve 25 - 8 5 0 
POCKET SPECT ROSCOPES& “es oe vs oe oe sa oe i 

STANDARD SPECTROSCOPE3 E és 85 is 
MICROSCOPES of very superior construction.{ 

SCIENTIFIC INSTRUMENTS of every description can be had at his 


MANUFACTORY, 11 Axp 12, BEAK STREET, REGENT STREET. 


Sole Agent for Geissier’s Vacuum Tubes. 
Catalogues for Two Stamps. 


ae oe ee oe 3 3 0 
From Ten Guiheasto 71 


Prize Medal, 1962. 
ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTLEWILL, COLLIS, AND Co,, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlctte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


S CASES OF MATHEMA- 
TICAL INSTRUMENTS, Theodolites, Levels, e Quad- 
ra ee eo Dinle Francien al ead Cal 


RACTICAL CHEMISTRY.—Laboratory, 60, 
i GOWEB-STREET, BEDFORD-QSUARE, W.C. 

Mr. HENRY MATTHEWS, F.C.8 , is prepared to GIVE INSTRUC- 
TION in all Branobes of PRACTICAL én ISTRY, particularly in 
its re erty to MEDICINE, AGRICULTURE, and COMMERCKR. 

The Laboratory is Open Daily. except Saturday, from Ten to Five 
o’cluck ; on Saturday from Ten to One vu’clock ; and, from October to 
March, on Monday and Friday Evenings, from Bix to Niue o'clock. 

Mr. Matthews is also prepared to undertake ANALYSES of every 


and Prospectuses apply to Mr. HENRY MAT- 
THEWS, at the Laboratory, 60, Gower · street, Bodford-square, W.C. 


&c., vy Troughton an 
LAWLEY'S, 78, Farringdon-ttrect, 
Lenses, Magic Lanterns, Slides, Dissolving ; i 
ecopes, Telescopes, Opera, Race, and Touriste’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instrumenta bought or exobanged. 
Catalogues forwarded on receipt of three stamps for each. 


CREW CUTTER’S GUIDE, 


Price 1s. 6d., or stampa. 


Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
d pitches. 

Tables for Te masking for Engineers, } to 6 inches, Gas Tape jin. to 
2 inches, Mr. Whitwo "s thread and make. 

A Lithograph showing a new radius gear invented by the author 

k. 

of iay be bad at James Martin, 19, Wilson-street, New Cross-road, 
Deptiord, Kent. 


a e —— n — — 
W. HARTS HIGHLY ALBUMEN] ZED 

and other PHOTOGRAPHIC PAPERS, Ss. 6d. per postQuire, 

free Paper prepared for Wholesale houses. 

F. W. H.'s VULUMETBIC APPARATUS. 

F. W. H. a GOLD and SILVER BAVER. 

F. W. HART'S MAGNESIUM LAMPS, the first and best 11 tr o- 

duced, from Ss. upwards. Wire or ribbon, &. 

N.B.—F. W. H. having seen un rincipled imitations of his inven- 
tions. be cautions a generous public against . on. All 
genuine ar bear his name and Trade Mark. Illustrated Circular 
of the above and other inventions on Application. Š 

52, CANTEBBURY-ROAD, near Kiugaland-gate, London, N. 
Post-ottice Orders on Kingsland. groon Office. 


WORKMEN'S WAGES. 
AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen’s time. 
Masters’ Rdition, bound in cloth, 3s. 6d. 
Workmen's Edition, folded for the pocket, 1s. 
HENRY LAXTON, C.E. and Architect, 31, Arundel-etreet. Strand 


MICROSCOPES. 
OW TO USE THEM.—Third Edition. An 


Illustrated and Desoriptive Catal eontaining the names 
of 1,500 Microscopic objects. Pest-free for six stampa.— F. and J. 
AMADIO, 7, Throgmorton-strest, E.C. 


GAS FITTER’S GUIDE. : 
A Practical Treatise on Gas Works and Lighting Buildings, 
Illustrated. Price 1s. 6d., or 18 stamps, post free. 


Address, T, Eldridge, 54, Murray-street, City-road. 
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PATENT HOLLOW STEAM PACKING. 


great and peculiar advan of this 
packing consist in ite remaining perfectly e e. and is 50 con · 
and ied pressure of the steam itself makes the 
joint by entering the packing from the cylinder his bed many 
te previously existin ng are 
canised Iedia-rubber Sheet Washers, Valves, Springs, Hoss, 
and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, 
-proof Goods, or any description f India-rubber articles 


to order. 
Price list or circular, with fall description of packing. to An fpe of 
the only Manufacturers ənd Patentees of Hollow Steam 


FOSTER and WILLIAMS, Indiarubber 
Works, Cowper-street, City-road. 


PATTERN AND MODEL MAKING 
By Contract or Otherwise. 
EXECUTED WITH DISPATOH, 


BY 
J. H. Mo MORRAN, 
40, SALISBURY COURT, FLEET STREET. 


ihg 


W. H. PHAROS, 

LATHE AND TOOL MAKER 
` 77, GREAT BUFFOLK STREET, 
BOROUGH, 8.2 
Amateur’s Lathes from 85s, upwards, 


J. IMPROVED LEATHER DRIVING 
oe Ld . are stronger f Ki a given n weight. 
other kind a Driving Belt. Special Straps for Portable meee 


or SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES, 


Testimonials and Prices Post free. 
Apply to EDWIN H. NEWBY, 
31, CuwaPsips. 


The above Lubricators every particle of steam vious to 
ite passing through the valves in into the Sindens. a 


NVENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fired and iri 

mod eres charges Tte Iaventors’ Manual free bv pos 
o bong is on ap Noation Apply te Mr. TRESEN Vinee 
pee ow an 8 89, Chance: hed London, W. Es- 
s 


If. H. FEBRABER, Ag Agent. ` 


INVENTORS ASSISTED 
Tn, Sering Caring Onh, and, Disposing s 
EAN and Foreign Patent Office, 49, 8. King Willies street, London- 


A Pamphlet gratis, on Cost of Petraes, may be haf on applicatior. 


INVENTIONS secured by Patent or Regis- 
BROOKES ' on moderate terms, by, application to Mr. er 
pt upwards of 235 years’ experience in s 

avd Foreign Patent Agency, 63, Chaucery-lane, pas we. 


O INVENTORS—GENERAL 
PATENT OFFICES.—L. do FONTAINEMOREAD, 
4, South-street, Finsbury, London; la, Rue de la Fidelité, 
Paris ; 83, Rue dee Minimes, — Provisional pro- 
tection, £7; to complete pateat £30; French 1 8507 
£6 108.; Belgium, 42 10s. Qircalar gratis on app'ication. 


ATENTS FOR INVENTIONS.— Full 
instructions may be obtained b app ipag to Mr. W 
nts, 8, 3 Kalt 


T. ar ek eee of British and F 
street, B 
9 TO INVENTORS. —Office for 
Patents, 4, Trafalgar- Charin Printed 
instructions (eratis) as to the ost of P PATENTS, for Great 
tain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
ncíes in every Continental State and in America. 
Established 30 years. Full 1 as to expired or 
existing Patents at home or 1 y poricealiy or 
3 letter to Messrs. PRINOI oo Take poe 
3 OHARING Co, wo 


WHEEL, RACK, and _ SCREW CUTTING. 
SPUR, B TCHET. WORM and INTERNAL 
ieagth or patch. Dividing pistas drilled ar laed. Berem cat to an7 
sizo og VVG Georgen Works, 83, BL 


TE TION for sapne DRAWING ASSOCIA- 
ned N echanical, 
Pe paral Tracings, aod, donorai 8 5 
Duke atiset, Adelphi, Lond pro- 


tap Loni Salons stamp for p 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


|Janvary 26, 1866 
PRINTING! PRINTING!! 


MADDICK & POTTAGE, 
Printers of the English Mechanit, 


Execute every description of Printing at prices considerably less than those usually charged. 
ESTIMATES FORWARDED POST FREE. 
OFFICE: 1, CRANE COURT FLEET STREET, LONDON. 


x 
* 


‘“ EXCELSIOR,” “ PRIZE MEDAL” 
Family Sewing & Embroidering Machine 


WITH ALL THE LATEST IMPROVEMENTS. 


S easy too operate; empls to loarn uiet in action, and not liable to 

ag ag TUCK, HEM, FÈL F indi Ga CORD, QUILT, BRAID, 

sows from two ordinary tires no re-wi and the seam, if cut at every 
a will not rip. Price fre. fror &6 Piles Lists “deta 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


Crickmer’s Patent Plastic Metallic Packing. 


n IN PRICK ON AND AFTER OCTOBER FIRST. 
Gd. per Ib. | INDIA-RUBBER CORE PACKING 


FURTHER RE. 
WIRE GAUZE JOINT PACKING.. 


PA ATENT ee oe ls. 4d. per 1b. 
CRICKMER’S PATENT PACKING . Do. Do. Do. (OUTTON) .. N. 64. « 
This Packing takes leas Tallow to lubricate it ny other, ma being a Pliable Hee Surface req g but little Pressure to 


ass 
keep it Steam tigt ht, there great na ction 
ATENT TA ALLOW W PUMPS AND ED LUBEICATO 
WELL STRETCHED LBATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS. VALVES. WASHERS, a0. 1 ée. 
CAUTION.—Engincers, Millowners, and others are Cautioned against a Spurious Metallic Packing,-purporting to be Crickiner’s. 
TRE GEXUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, the only Authorised Agente. Price Lists on Application. 


No FITTER or TURNER should be without a STRAIGHT-EDGR. 


The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 
MILL AND MACHINE IRONMONGER. 
A 135, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


a —ü[œ ä 
E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 
Drawings and Prices on Application to 


W. T. HENDRY, & Co., 73, Queen Srrzzr, Loxpox, E.C. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOOH having succeeded to the bana of h's late Father, which has been establ 
professional services to inventors. A ciroular, oon ny fall information 5 
ro oa for inventions a ome ratis 
or by letter), at his * OFFICE FOR PATENTS, 7, SAPLK INN. LO ON, » by applying (personally 


PATENTS : 
R. VAUGHAN, Member ot the Society of Arts B British, Foreign, and Oolonial 
with 


P 
altre Pa ‘es . Provisional protection, 6t0 


Guide to Inventors” free by posts 


s AMUEL BROTHERS, 


Suits for all Occasions 
38s. to 114s. 


Boys’ Suits 
lds. to 35s. 


50, LUDGATE HILL. 


The new Book with 42 Engravings (86 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase, 


——— . ᷣ •ͤ— 
Lompow : Printed by Manoir and Porraes,1,4 Crane-court, Fleet-street ; and Published for the Proprietor at the Office of the News 
agents Publishing Company. 14, Fleet-street. 


A JOURNAL DEVOTED TO THE INTERESTS OF ALL CONNECTED WITH ENGINEERING, BUILDING, NEW INVENTIONS, 
MANUFACTURES, METALS, PHOTOGRAPHY, CHEMISTRY, TELEGRAPHY, ASTRONOMY, ELECTRICITY, &c. 
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IMPROVEMENTS IN SHIFTING WRENCHES BY P. A. SAMUEL, OF PARIS 
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SHIFTING WRENCHES. 
Lllustrated on front page. 
HE invention we are about to describe, illus- 


trated by the accompanying figures, relates 


to improvements in screw wrenches in which the 
movable jaw is brought up to the fixed jaw by 
the action of a link or links, connected eicher to 
the bandle or at a suitable point inside the handle. 
The inventor is Mr. P. A. Samuel, of Paris, and 
the patent has been taken out here bv Mr. Clark, 
of Chancery-lano. Fig. 1 shows a wrench actuated 
by two links; Fig. 2, detached front and side 
views of the movable jaw; Fig. 3, side view and 
section of the nut or socket grooved on the exterior 
for actuating the movable jaw ; Fig. 4, plan of 
same ; lastly, Fig. 5 showa detached front and side 
views of one of the links. The same letters serve 
for all the Figures. 

a, handle of the wrench having a long slot 3, 
and terminated by a fixed jaw c of a piece with 
same; d, inclined edge forming a surface against 
which the movable jaw c, Fig. 2, closes ; f, forked 
end of screw g, rivetted at A to the handle a at 
the bottom of slot ö; i, slide running freely up 
and down in slot b, and having at its lower part a 
screw j, threaded inversely to screw g. The two 
screws g and j are placed in slot b one above the 
other; X, Figs. 3 and 4, nut for working screws 
g and 3, being furnished for this purpose with a 
rigbt and left haud screw thread corresponding 
with said screws; l, links shown separately at 
Fig. 5, jointed at the one end to the sliding piece 
i by means of screw m, and at the other end to the 


movable jaw e by pins n, with rivet heads fixed to 


said links. The whole being arranged as described, 
if nut & be rotated by the finger and thumb in 
either direction the screws g and j will tend to 
approach or separate from each other, but as the 
screw g is prevented from moving in either direc- 
tion by being rivetted at hk, the nut & only will 
rise in slot b on its being rotated. It results frem 
this that screw j will rise and descend in slot b 
with double speed derived from screw g and nut 
k, and at the same tims have an equal motion 
produced by the rotation of said nut. The slide i 
rises and falls in slot ö, and by the aid of links J, 
l, opens or closes the movable jaw e on the fixed 
jaw c. 

Fig. 6 shows another arrangement in which the 
movable jaw is set in motion by two links actuated 
by the handle of the wrench. 

a, body or frame having a slot b; c, handle 
actuating a screw d, turning in the interior of a 
part e, which rises and falls in slot b; f, links 
jointed at the one end to part e by a screw g, and 
at the other to the movable jaw x. which is caused 
to approach or separate from the fixed jaw i 
une as handle ¢ is turned one way or the 
- other. 

Fig. 7 shows a front elevation parly ia section 
of a third arrangement in which the movable jaw 
is set in motion by two links regulated by a nut 
and screw mounted on one side of the handle. 

Fig. 8 shows a sectional plan of this wrench on 
line 1, 2, Fig. 7, a, handle and frame of the 
wrench ; b, fixed jaw forming part of handle a; 
c, movable jaw; d, strap working up and down 
on the frame a, and furnished with a lateral 
extension e. in which turns a screw f regulated by 
a nut g. On one side of the frame of the wrench 
is formed a semicircular screw thread A, in which 
the screw f works up and down, carrying with it 
strap d; i, link connecting strap d to the movable 
jaw e. 

Fig. 9 shows a sectional elevation of a fourth 
arrangement, in which the movable jaw is regulated 
by a single link working in the interior of the 
wrench ; a, body or frame ; b, fixed jaw forming 
part of the frame a; c. movable jaw sliding in a 
groove d, made in fixed jaw b for the reception of 
link e, actuating said jaw, the upper end of link e 
is jointed in mortise d, and the lower end of a 
socket f having an internal screw thread and 
working up and down in the hollow part a of the 
wrench ; g, handle of the wrench screwed to frame 
a; h, knob working a screw i, for effecting the 
rise and descent of socket f, wheroby the movable 
jaw c is brought towards or separated from the 
fixed jaw b. 
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employed for producing the motion of the movable 
jaw on the inclined edge of the fixed jaw. a, 
handle, having a fixed jaw b, and carrying an 
endless screw c; d, movable jaw mounted on the 
incline e, the two cheeks gearing with the endless 
screw c for the purpose of opening or closing the 
movable jaw by means of the latter, The endless 
screw c is grooved or roughened in order that it 
may be readily turned with the fingers. 

Lastly, Fig. 11 shows a modified arrangement 
of the wrench last mentioned, according to which 
the grooviug or roughened surface of screw cis 
dispensed with, and a knob f is fixed on its axis 
at back of the wrench, whereby to turn it as 
desired. 


Rexpkring Gunrowpsr Nor- Expvosive,. — It 
appears that amongst the many ontitled to priority 
in the invention for pro'ecting gunpowder, on the 
principle adopted by Mr. Gale and several other 
patentees, is Lieut.-Col. J. S. Ryley. of Edinburgh. 
Col. Ryley commenced his esperiments in 1855, 
before he left India, by mixing it with finely- 
powdered wood charcoal, which, though combustible 
rendered the guppowder far lesa dangerous, as it 
fille l up ioterstices, and cauced it to burn when fire 
was applied to it like a equi: By subsequent 
experimeuts, he found bone-dust far better suited 
to the purpose; but the presence of gelatine being 
objected tn, he din«lly decided on trying bone-ash to 
which he gave the preference, His great desire 
was to give the Government the full advantage of 
bis invention, without the restriction of a patent, 
aud with this view it was described to General 
Lefroy, President O.doance Sel-ct Committee at 
WoolwiCh, on November 12, 1864, and aft-rwards 
to G-neral Sir J. Burzoyne. President M-g-zine 
Committee, on December 12, 1864, at the War offi <e. 
In order still further to ensure that sufficient atten- 
tion was paid to the invention, he forwarded a 
letter on Dec. 16, 1864, to Capt. the Hon. G. 
Wrottesley, S-cre:arv Magazine Oommi'tee, stating 
to him, for the i, formation of Geveral Sir J. 
Burgoyne, Presidevt, aud the members of the 
Committee on Magazines then si ting, that he had 
succee ied in discovering a plan of storing gunpow- 
der, by which its explo-ive power was reduced to 
the lowest degree, by mixing a certain substauce 
with it, which could be separated when the gun- 
powder was required for ue withont difficulty. and 
without the least possible injury to the guupowd- r; 
also that. if fire be applied to the gunpowder wh-n 
st'red in accordance with hi- plan, instead of 
exploding en masse in the usual manner, it would 
merely bu'n like a squib. Yet, on January 16 
1865 the Secretory cf State for War directed 
Gener] St. George, Director of Ordnance, to inſo u 
bim that bis method“ had been duly co nsid-red, but 
that it was not found to possess sufticient advantage 
to warrant its adoition.” He was thus led to 
believe that the authorities at the War Office did 
not look with favour on this or any similar plan for 
prot-otiog the lives of the liege; from disastrous 
explosions; and, therefore, was scarcely prepared 
to find that eight months subsequently, when a 
similar process was submitted by Mr. Gale to the 
War authorities at Woolwich and elsowhrre, it was 
considered safliciently novel and efficacious to com- 
mand the unqualified praise and admiration of the 
Secretary of State for War, who witnessed it at 
Wimbledon, and marked his approbation of the same 
by haviug it re-exhibited at his expre-s desire before 
the Ordnance Select Oommittee at Woolwich. 
Colonel Ryley claims that the material which he 
uses fe much better qualified for the purpose than 
what Mr. Gale proposes to use. The particles of 
glasa used by Mr. Gale are hard and gritty, and 
will necessarily t-nd to grind and rub down the 
grains of gunpowder, whilst the difference in the 
specific gravity of the gunpowder aud glass renders 
it easy for tbe particles of gunpowder to separate 
from the protective ayent by mere agitation. On 
the other hand, the bope-ash he uses is comparatively 
soft, poss-ases no avgular cornera, sna ie thus 
ino ipable of grinding and injuring the grains of 
guop ‘wder; whilet at the same time the apecificed 
graviti-s of bone-a h and gunpowder are so nearly 
alike, that avitation of the gunpowder protected by 
it does not tend to separate the gunpowder from the 
protective agent. He further states that he has 
some gunpowder which has been mixed with bone 
ash siuce December last, which, on being separated 
from the same, was tried in an eprouretie, and found 
to be as good as when first mixed. 


Fig. 10 shows a modification of the means 
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HOFFMANN AND LICHTS BRICK-KILN. 


T is a well-known fact that a great lves of heat 
occurs in the ordinary modes of burning bricks 

in common kilns, This loss arises in a two-fold 
way. First, during the burning of the bricks the 
air which has parsed through the fuel, or among 
the heated bricks and the smoke and gaseous 
products of combustion generally, passes away 
from the kiln to waste at a very high temperature, 
even at a red heat, during a considerable part of 
the process, Second, when the bricks are raised 
to-the high temperature required to burn them, 
and render them permanently hard, the great 
store of heat which they contain is entirely thrown 
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to waste while they are left to cool. A new kind] The same kind of kiln, with the same process of | Supposing the coils are ten in the entire length, 


of kiln, having a perpetually revolving fire, has 
been introduced into Ireland, where it is used for 
both brick burning and lime burning. It is the 
invention of the two gentlemen named at the head 
of this paper. For a description of this improved 
kiln we are indebted to Professor James Tbomson, 
of Belfast. 

In this kiln economy of fuel is effected in two 
ways—in fact, by saving the two-fold loss of beat 
already mentioned; for, first, it saves the heat of 
the gaseous products of combustion and unconsumed 
air pagaing through and away from the burniug 
bricks, by applying this heat effectively in dry- 
ing the new fresh bricks about to be burnt and 
raising them up to an incand+scent temperature, 
ro thst only a very slight addition of heat directly 
from ignited fuel is required to complete their 
burning ; and, secondly, it saves the heat of the 
cooling bricks, after their having been sufficiently 
fired, by applying it all in warming the air sup- 
plying the fires : so that the fuel is burnt with air 
already at an incandescent temperature, instead of 
requiring, as usual, to heat the air for its own 
coinbustion. One of these kilns, now being con- 
structed in the neighbourhood of Belfast, will serve 
to describe the general idea. 

Tbe kiln is built in the form of a large arched 
passage like a tunnel, bending round in going 
forward till it closes with itself to form a circular 
ring cha i ber, within which the burning of the 
bricks is carried on; 160 feet is a suitable size for 
thia chamber. Round its circumference are twenty- 
four entrance ways, which can be readily closed for 
the retention of heat and the exclusion of air. Thus 
the riug-chamber may be conccived of as consisting 
of twenty-four compartments, with a door-way to 
each. In the centre of the ring a lofty chimney is 
erected, and from each of these twenty-four spac-s an 
underground flue leads to the chimney, each flue 
haviog a valve by which to cut off communication. 
Arrangements are made by which a damper can 
be let down at pleasure between any of the com- 
partments, and so to isolate such as it may be 
desired so to treat. Once the fire is lit it is never 
extinguished, but the burning of the bricks and 
the removal of the finished product is carried on 
by a continuous process. Suppose the kiln at 
work ; on this day two adjacent compartments 
have their entrance-doors open, the remainder 
being perfectly closed, By the arrangement of 
the valves in the flues, and the large damper, the 
air, which gains admittance alone by the two open 
doors, has to make the whole circuit of the ring 
kiln in order to be drawn into the chimney. From 
cne of the two open compartments men are taking 
out the finished and cooled bricks, and in the other 
they are building up newly-forwed unburnt bricks 
not quite dry. The air entering passes first among 
bricks almost cold and takes up their heat ; it then 
goes on to warmer bricks, and then to those still 
warmer, always carrying the heat of the cooling 
bricks forward with it till it reaches thit part of 
the ring nearly diametrically oppusite to the two 
open and culd compartments. At this point it 
gets a final accession of heat from the burning of a 
very small quautity of coal dust, which is dropped 
in amung the bricks from time to time Ly nume- 
rous small openings, turnished with air-tight 
moveable lids. Thus, at this point there is gene- 
rated the full intensity of heat which is required 
for the burning of bricks. The hot air, including 
the products of combustion, then passes forward to 
the bricks which, by its continuous current, are 
being heated, and it passes through among them, 
heating as it goes; then to those which are still 
damp, drying them in its passage; and so on up 
the chimney, whence it makes its exit nearly cold, 
and saturated with moisture, in the form of steam 
or vapour, taken up from the damp bricks. 

On the day following that on which the above 
operations have been going on, the damper is 
shifted forward one compartment; the place where 
the coal dust for fuel is thrown in is also advanced 
a etage ; and the whole process is repeated. Thus, 
day by day one compartment is built up and 
another unloaded, the whole being left dormant on 
Sunday, by simply closing the apertures for the 
admission of air. 


working, serves for lime-burning ; and we are 
a-sured that the saving of fuel, compared with 
that consumed by the ordinary apparata, is some- 
thing nearly incredible. We shall ba happy to 
record a trial of this kiln nearer home, where its 
economy is so much required now that coals are 
decidedly on the“ upward turn.“ 


ALL ON THE TWIST. 

IHS phrase has not been taken as the text to a 

long sermon azainst the contrar:ness of things 
in general, or the warping ability of wood in par- 
ticular ; to impart a little information on twists or 
Spirals worked on the lathe and to stir up some 
curiosity about them is the aim and intent of the 
present communication. 

A spiral may be said to be a kind of screw with 
a rapid pitch, but such a definition scarcely includes 
detached spirals, a class where one or more cylinders 
with a corkscrew turn in them, standing on a base, 
support a capital, and so do duty for a twisted 
column, the upright of a candlestick, or else form 
a spiral brace in the framed works of the cabinet 
maker. For convenience it will be as well to dis- 
tinguish the following varieties: such as are simply 
waved; such as are waved, but the hollows meet 
in a sharp edge or arris ; and such as are detached, 
the corkscrew variety in fact. Tnese last two are 
capable of being ornamented, the hollows cau meet 
in a tillet, a waved, zigzag, or other moulding, and 
the corkscrews can be of any suitable section, bave 
any mouldings worked on their exterior faces, or 
the alternate ones can be wavey as well as coiled. 

The siuple spiral continues to repeat itself at 
equal intervals, as the French phrase it, i. e., have 
the coils placed at equal distarces ; but there are 
others in which the middle or end coils are com- 
preesed—this sort has gone very much out of use, 
probably from a growing iguorance of the mode of 
dividing them out, and if the writer can only 
succeed in winuing for them a little more of the 
attention they so justly deserve, he will deem his 
time very weil apent. 

The first operation in the making of spirals in a 
common lathe, is to mark them out; the second, 
to saw or rasp out the hollows; and the third, to 
work them smooth with gouges, finer rasps, and 
glass paper. Marking out can be effected in three 
ways. Supposing that a twist of six coils is wanted 
on two feet of length, this will give one coil in four 
inches. 1. The object being rounded, four lines 
are drawn lengthways along the cylinder at equal 
distances from each other, to join, that is, the 
extremities of two diametera crossing each other at 
right angles, and similarly placed at each end of 
the object. Commencing at one end a point is 
marked at every four inches along one of these 
liues, on the next (right-hand or left according as 
a right hand or left-hand twist is required) marks 
four inches apart are made, but these commence at 
one inch from the end, on the third line they com- 
tence at two inches from the end, and on the 
fourthat three inches. When these marks are joined 
continuously, the line drawn will form a regular 
spiral. If eight lines instead of four are diawn 
along the cylinder, one-eighth of the pitch. half an 
inch in this instance will have to be allowed extra 
at the commencement of each new line. This 
method can be used where the cylinder bulges in 
any part of its length, and when more members or 
detached spiral cylinders (corkscrews) are required, 
they can be sketched out parallel to the spiral first 
obtained. When the cylinder is true, a neater 
way (2) of proceeding, and one that is none the 
worse for being two centuries old, is to enwrap the 
object in a strip of paper, the edges of which will 
just meet round it, then lay it out flat and mark off 
the six divisions along each edge. From the curner 
of the paper rule to division number 1, say, on the 
right, then from 1 on the left to 2 on the right, 
and so on till the opposi e corner of the paper is 
arrived at. lhe six lines thus drawn will juin and 
form one spiral, when the paper is glued or wrapped 
round the object to be twis'ed. 3. A knife with a 
curved cutting edge, imbed led in a semi-cylindrical 
groove, will also trace out spirals very accurately, but 
net a compressed ones, of which we must now 
speak. 


and the middle ones are required to be three times 
as close as those at the end. In half the length 
there are five coils, the space between the end ones 
is 8 dimensions and between the middle ones 1, 
Our first step is to calculate three mean propor- 
tionals between 3 and 1. This is effected by mul- 
tiplying the 3 by the 1 (the two extremes) and. 
extri‘tng the square root of the product 
Jo x 1 = 1:7 for the second mean ; V1‘7 x 3= 2:2, 
the first mean; 71‘7 x 1 = 1'3 the third mean. 
The distances the five coils must be apart are 
therefore 3, 2°2, 1°7, 1˙3 and 1. The total of 
these is 9°2 or 9 1-5th. One-half the length is to 
be divided into 9 1-5th portions, or more correctly 
into 46 equal parts. <A strip of paper which will 
just enwrapa the cylinder must be thus divided along 
one edge, and a mark made at the 15th division, 
which answers to the 3 in our list of distances. 
Mark onwards from thia (counting 5 divisions on 
the edge as 1 whole and each division as 2-10th) 
2 2-10th, and again 1 7-10bb, 1 3-10th and 1. 
Rule lives straight across the paper at each of these 
marks and then rule from the corner of the paper 
to the 3, from opposite the 3 to the 2 2-10th mark, 
and so on; these lines will not be parallels as in 
simple spirals. Replace the paper round the 
cylinder—the continuous spiral will be quite true, 
and then proceed to cut hollows between the line 
thus obtained. If an even number of coils is 
required on half the length, 4, 8, 12, 16, &c., on 
the whole length, it will be generally the best 
method to leave one coil at either, not each, end 
of the same width as the one adjoining it. thus 
avoiding the trouble of calcula ing four, six or 
eight means. A plan of obtaining these means 
by a constructed diagram can easily be developed 
by anyone who is interested in the problem. If 
the coils are required to be compressed at each end, 
the marking off will have to be commenced at the 
smal'er figures of the list we calculated—at the 1, 
that is ; proceed to the 3, repeat the 3, and then 
to return to the 1. Having settled the marking of 
our spirals, we take the wood from the lathe and 
proceed to hollow out between the coils either with 
a common saw, a float, or a plate of box-wood with 
gouge-shaped cutters attached to it and worked as 
a circular saw; but if the spirals are detached, and 
even in number, a Willis’s or any fret saw will cut 
them out in the rough, ready for the after operation 
of rasping up, which is done between centres. A 
epiral with sharp edges requires careful management 
of the rasp, but sume experts work correctly and 
expeditiously with a gouge, just as the turners of 
cores or patterns for the fringe- makers turn them, 
with no other guide but the action of their fingers 
along the adjacent hollow they first roughly cut 
out. There must be some quicker mode of twisting 
bed-post and shafts well known in the metropolis, 
or such work could not be executed at the low 
prices charged ; none of the following methods can 
be cheap, from the expevsiveness of the apparatus 
required. 

It seems reasonable to suppose that a gouge or 
other shaped cutter could be secured to a guiding 
atock or nut, and carry the tool correctly along the 
roughly formed hollow and so perfect the spiral. 
The method of working twists by a gliding mandril 
has the advantage of enabling one to work those 
with wavey ridges or arrises, and if detached ones, 
to make them in any wave or zigz g. In this case 
a model or copy of about two turns length is 
secured at the extreme left of the mandril, and a 
rubber operating on it guides the inandril in its 
spiral movement. If this model or copy has a 
division-plate attached to it, any number of mem- 
bers can be correctly placed round the object to be 
twisted. A third method of cutting spirals is ona 
self acting lathe, by a gouge tool in the slide-reat, 
the motion being given by overhesd pulleys or 
otherwise to the leading screw and attached saddle, 
and communicated by means of a pinion on the 
leading screw which moves the change wheels ; these 
are arranged so as to diminish as much as possible 
tbe revolutions of the mandril or object to be 
turned. A fourth method by the copying or 
Blanchard lathe is available where no undercutting 
is recuisite, but the cutter of such a lathe requires 
too great a velocity for a common foot lathe. A 
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fifth method by a fle- cutter would be effective in 
every instance. A fly - cutter is a revolving tool, 
with its cutter placed at right angles to its axis; a 
worm on this axis night work a wheel on ancther 
axis and trausmit the motion at a greatly reduced 
speed to the change wheels, and thus cause the 
mand il to revolve slowly. The left or right-hand 
direction would of course be regulated by the 
change wheels as in ordinary screw-cutting. De- 
tached spirals might be pierced by a gouge tool 
with cutting edge at the side, as in Bernier and 
Arbey's morticing machine, or with a cutter like 
the one used in the American machines for cutting 
the hollow in a rifle-stock for receiving the barrel. 

One would naturally suppose that a good spiral 
turning lathe would have been shown in the Kxhi- 
bition of 1862—there was nothing of the kind, and 
the able writer of The Practical Mechanic's Record 
of the same laments that one of the most inter- 
esting forms of French wood-lathe is not exhibited, 
namely, the Machine à canneler droit et torse, 
spiralment,’ that by which nearly all the beautiful 
twisted French cabinet work is wrought. It is 
wholly different from the Blanchard lathe.” 

An apparatus of this kind is probably the one 
used by Mr. Joseph Peel, Pudsey, near Loede, who, 
in a letter to the writer, uses these words, “1 bave 
no traverse on my mandril for spiral purposes, can 
produce any amount of members at any desired 
angle, either right or left, of any form or section — 
it is to all intents and purposes ‘Turning.’ Ihave 
Jately cut two rods, each J inch diameter and 2 feet 
8 inches long, light and open like basket work, 
with three strands twisting round a central stem 
not more than } inch in diameter from end to end.” 
Surely such a man deserves to have ‘‘a valuable 
consideration’’ ere he will further disclose his 
system to anyone. 

HERBERT Horst. 


PRACTICAL PHOTOGRAPHY.* 
V 


I use the same bath for positives and negatives 
—the pyrogallic and silver solutions for intensifying 
wet plates and developing dry only in different 
proportions. Cyanide for all fixing p except 
priated paper. I do not say that this plan is by 
any means accurate, but I have good reason to be 
satisfied. Beware of getting the cyanide into the 
system—it will make you nervous and weary, sick 
and irritable with yourself, and everyone else about 
you. It is a TRRRIBL® POISON, so be careful you 
do not use it with a cut or a scratch on your hands. 
So too is bichloride of mercury, but you will 
seldom use much of it; in fact, very soon look on 
it as one of those ‘‘ dodges” described in that most 
laughable statement of a photographic man in 
London Labour and London Poor, vol. iiü., 


p. 206. When you get a good formula, keep to it; | 


trying one thing and another is only a loss of time. 
After preparing the chemicals, you may turn your 
attention to the state of the vamera. Work with 
the feeling that you are sure to succeed, that 
failures and disappointments are mere accidentals ; 
proceed carefully, and you will the more easily 
detect anything wrong. Place your camera in a 
atrong light, leave the cap on the lense, draw out 
the ground-glass slide, cover your head well and 
scrutinize the interior carefully to see that not a ray 
of light enters. If satisfactory, put in the dark 
slide, draw up the inside panel, take out the rack 
work and reverse the camera for a second investi- 
gation. 

2ndly. Focus an object on the ground-glass, 
then place in the dark slide and carrier with a 
semi-opaque glass in position, raise both back and 
front of the dark slide, observe whether the object 
focussed is equally sharp without a re adjustment 
of the lene; if not, thie must be corrected. Observe 
that the lenses are always free from damp or dust 
before you commence work, and of course the 
body of the camera. With a small lens the object is 
not always equally sharp in the centre and sides of 
the picture ; try a smaller stop; but though the 
smaller the stop the sharper the picture, on the 
other hand a lunger exposure of the plate is 
Necessary. See that the glasses you. intend to use 
will fit the carrier before you clean them—file off 
the sharp edger. 


When you are ready and anxious to practise, 
do not annoy your friends by repeatedly taking 
ou are propos- 
ing for your firat trial that of a lady—you are met 
with the inquiry, what colour had I better be taken 
in? Now colours are represen'ed in photography 
by intermediate shades of black and white. You 
may well begin by drawing and colouring on a 
large sheet of paper a diagram somewhat of this 


distorted resemblances. Imagine 


sort :—. 


Draw a black margin round, and then photograph 
it. The variety of shades will afford a hint. The 
same may be said with a view to printing. But the 
study of colour with regard to appurtenances is a 
different branch of art. For harmony and contrast 
get a cheap edition of 

I will just add before 
closing this chapter, do not think of taking a lesson 
till you have made some progress ; if you meet with 
a failure or an accident, I think the books I have 
mentioned will help you through, but do not resort 
toa friend for advice at every step—read and puzzle 
out your difficulties. Keep your defects by 
you, varnish them if you like; till you consult 
some friend, a glance will more readily explain the 


I may advise you to 
tí Chevreul on Colour.” 


cause than any description. PLODDER, 


CHAP. VI. 


Some descriptions of glass never have a clear 
bright appearance, a fault arising from some defect 
in the manufactore. A plate of good glass, free 
from blemishes and chemically clean, is a beautiful 
ject. Tobe particular at first is to encourage a 

it which will soon be to you absolutely neces- 
sary to the attainment of a good picture, and at 


ob 
ha 
the same time will save endless annoyances and 
disappointments. 


Before commencing to coat a plate of glass with 
collodion, it is a good plan to go through the 
manipulation with a bottle of water, observing 
all the gravity which shonld attend the use of the 
It takes some little practice to coat 
a plate evenly, so that it is as well to save the 
collodion till you can do what you reqoire with 
There are two ways generally in use of 


real article. 


water. 


holding the plate. For a beginner the second form 


developer diluted one half. Do not lay ina large 
stock of collodion. When mixed, it rapidly 
deteriorates if kept, and becomes thick and dark 
brown, from the amount of free iodine. In tbis 
case, Mr. Hardwick states, When this collodien 
becomes highly coloured and insensitive, a part of 
the free iodine may be removed by a strip of pure 
zinc or silver foil; aled the metallic powder obtained 
by reduc'ng nitrate'of silver witu sulphate of iron 
acidified with nitric acid, answers very well for 
the same pu pose. Mr. Ash Hadow gives as his 
expefience also that ‘‘ alittle oil of cloves in pro- 
portion of four drops to each ounce, causes a sur- 
prsing increase of sensitivenees-. (Cirle of 
Sciences, vol vii.) On the other hand, if t e col- 
lodion is too p-le when required f.r use, t ncture 
of iodine, just one drop to the ounce, wi'l b » found 
of service: When you get a good sample of col- 
lodion keep to it. The difference of quajiity and 


direct to the Palace. 
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the uncertainty of its action sometimes causes 
grievous annoyances. The film may be two thick 
or too thin, or too weak, and crack in the bath. 
As arule, the more alcohol the collodion contains 
the more tender is the film. After immersion and 
before placing the plate in the carrier, wipe the 
back with a pellet of blotting paper. The plate 
should remain in the bath at least a minute ; if 
taken out before it will have ani greasy 
appearance. While the plate is in the bath you 
may proceed to fill your developing glass ; see that 
the water is handy. Measure, H for a negative, 
two drachms of the pyrosalic solution and place it 
in a convenient position, lay a strip of blotting 
paper on the lower edge of the carrier to absorb 
any moisture, then lift the plate up and down in the 
bath once or twice to facilitate the evaporation of 
the ether in the collodion. The plate should not be 
handled more than is absolutely necessary. After 
preparing a few plates the chumb and fingers 
will become stained, then blackencd, and 
ultimately severely blistered, causing the skin to 
come off, unless the pumice stone is frequently 
used. The sooner the better after the day's work, 
the nails, if stained, may be scraped ; avoid using 
any covering for the fingers, indiarubber stoles 
harbour dirt and make stains. Then as to your 
linen, the wristbands will be destroyed, unless 
great care ia taken at the time, and any marks 
removed before the linen is washed. Be careful 
to put an old kerchief in your pocket, a set of 
kercbiefs are easily destroyed by jast slipping the 
finger and thumb in the pocket to dry them. If 
your bath has not a cover to screw down, which 
will be the case if you use an ordinary one of 
earthenware, it will be as well to cut a slit in a 
piece of wood and lay it on the bath to keep out 


ft 
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any Light and dust. The bath solution may be 
filtered at the close of the day’s work; it is a good 
plan I find to keep the glass funnel always in the 
bottle, which not only prevents dust from entering, 
but the very slight evaporation helps to keep up 
the equal quality of the solution. After some days’ 
usage the bath will have a peculiar smell of ether 
and iodine; to cleanse it a simple plan is first to 
neutralise it, then pour the contents into shallow 
dishes ; expose in the sun. In a very short time 
the impurities will be thrown down probably in 
the form of a reddish deposit—filter and with the 
Argentometer observe the density, you may then 
either dilute or add more fresh bath as the case may 
require. Be careful how you neutralise. You may at 
first be entirely deceived, for on adding few drops of 
carbonate solution a beautiful wozlly shower will 
be precipated. You may suppose this to be 
impurity, and go on adding drop after drop, and 
yet still more, all the while admiring the beautiful 
miniature snow storm, till at length the Argento- 
meter will give you the unpleasantest discovery 
that you have been throwing down the silver, 
and that the bath is little more than water. Pipe 
clay, chalk, or whiting are the best substances 
wherewithal to neutralise. Be. 

(To be continued.) 
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Tax Larte Mn. Joseren Looxz, C.E.—A statue 
to the memory of the late Mr. Joseph Locke, C. E., 
M.P., has for some time stood veiled in Barnsley 
Park, is now open to public view. ~ 

Artists may 


informed that pictures intended 


for exhibition at the Crysta! Palace in the forth- 


coming season must be sent to the Hanocer- 
square Rooms on Monday and Tuesday, March 5 
an 6, from ten to five; or, if from the country, 
We are glad to hear of the 
growing estimation in which the gallery is held. 
Since it was removed to its central positiinin the 
palace and it bas been mavaged by its present 
superintendent. Mr. Wass, the sales have amounted 
to £25,308, figures which will cear comparison with 
a proceeds of many London and provincial exhi- 
itions. > g ; 
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SEWING MACHINERY. 
II. 

CONSTRUCTION OF SINGLE-THREAD MACHINES. 

Ta relates, firstly, to an arrangement of 

mechanirm which will greatly simplify the 
construction of sewing machines intended to form 
the ordinary chain or tambour stitch. In this 
improved machine the chain or tambour stitch 
sewing is produced by the aid of a looper, which 
rotates in a horizontal plane and takes up the loop 
formed by the vertical needle and holds it open 
until it is entered and secured by the next descent 
of the need e. 

Figs. 7 t» 11 represent the looper. It consists of 
a book A formed upon the end of a short hollow 
cylinder, which is mounted vertically in a socket 
in the upper end of the driving shaft B of the 
machine, as shown in the section of the machine. 
Fig. 12. The upper end of this cylinder is cut away, 
as shown in Fig 7, which is an end view of the 
same, and is formed into a point e and a heel a. 
Fig. 8 is an elevation of the cylinder showing the 
edge form of the hook A, and a groove i runniog 
round the cylinder below the hook. The cylinder 
with its looper is rotated as indicated by the arrow. 
Fig. 9 shows the hook in a position ready for the 
point e to enter the loop of the needle thread n, 
that loop having been brought into position throogh 
the intervention of the needle m, and other parts 
of the machine, the hook then nearly completes 
a rotation, the needle is withdrawn, and the feed 
plate O, Fig. 12, operates, which brings the thread 
into the positionin Fig. 10, with the loop ex- 
tended ready for the needle to enter it at its 
next descent, as in Fig. 11, which shows the 
needle having entered tbe loop and slightly with- 
drawn, preparatory to the hook A entering the 
needle Joop n, and as the point ¢ of the hook 
enters the needle loop n, and continues to rotate, 
the loop of thread which lies around the hook in 
the groove t, is cast off at the heel of the hook a, 
and is drawn up to complete the stitch. The 
formation of a line of stitches is obtained by a con- 
tinuation of the above described movements. 

The arrangement of parts in Pig. 12 for driviug 
the reedle m, looper A, and feed plate C, and their 
mode of working will be obvious th any one ac- 
quainted with the construction and working of 
sewing machines—the eccentric D on the driving 
shaft serving to operate through a connecting rod 
the racking arm which carries the needle m and 
the double cam E on the driving shaft, together 
with a spring F, serving to operate the feed 
plate C. 

The invention relates, secondly, to certain me- 
chanical means for improving the quality of the 
work produced by single thread or chain stitch 
machines. The objects of the improvments are to 
sew a looped seam without twisting the loops on 
the underside of the cloth, and also to form at 
pleasure either long or short stitches alter- 
nately or equal length stitches. In this ar- 
rang-ment a reciprocating vertical needle and a 
rotating double-headed looping hook are used, their 
actions so timed that the needle shall perforate the 
fabric twice for each revolution of the double- 
headed looping hook, and that this latter shall 
draw each loop of needle thread through the pre- 
ceding loop. 

Fig. 13 represents part of a side elevation of a 
roachine embodying the improvements. Fig. 14 
represents a vertical longitudinal section of a part 
of the machine. Fig. 15 represents a plan of the 
same with parts removed. And Figs. 16 to 25 
represent certain parts of the machine detached from 
the remainder, and placed in different positions 
which they occupy during sewing, and designated 
by the same letters of reference as are applied to 
the same parts in the other illustrations. A is a 
double-headed rotating hook or looper, which works 
beneath the table plate B, whereon tte material 
tu be sewn is placed. C is the needle bar which 
slides up and down in the guide box D, secured as 
usual to the extremity of the bracket arm E, ex- 
tending from the bed frame F of the machine. 
The doublr-beaded looping hook has two hook 
heads a, a, placed diametrically opposite to each 
other, and projecting in opposite directions from the 
body of the hook, and the back al, al, of each head 
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of the hook is extended so far that it does not let 
off the loop of thread seized by the hook until the 
needle has entered it in its descent to deliver a loop 
of thread to the hook point following the back of 
the head which lets offthe loop. That the back 
of the head of each hook may not prevent the 
descent of the needle for this purpose each is slotted 
as shown in Fig. 17, to form a groove into which 
the needle can descend. The double-headed 
looping hook revolves in a circular groove in a 
ring support G, projecting from the bed plate, and 
held in said groove by a ring cap ö. The driving 
of the double-headed looping hook is effected by 
connecting it with a shaft H, to which a pulley J 
is secured, receiving the belt from the treadle, and 
that the loop seized by the book heads may escape 
the looper A its connection with the driving shaft 
is formed by means of two pins m, m, which enter 
sockets in the body of the looper. Each of these 
pins is contained iv a separate socket ina hub K, 
secured to the revolving shaft H, and each has a 
head c, which is borne against a stationary 
face cam I, by a helical spring in the pin 
socket. The upper part of the cam recedes 
from the looper as seen at Figs. 14, 15, and 
18, so that as each pin is carried by the revolution 
of the shaft H along this receding portion its head 
is compelled by the spring to follow the inclination 
ofthe cam, and its point is withdrawn from the 
socket in the double-headed looper to permit the 
loop of thread to escape. As the receding portion 
of the cam extends but a short distance and thea 
approaches the looper, the withdrawn pin is caused 
to re-engage with the looper before the other pin 
is withdrawn in turn, so that the double-headed 
hook is always coupled with the shaft. The needle 
bar C moves up and down by a rock shaft L passiog 
tbrough the hollow bracket arm E. The front end 
of this rock shaft is fitted with an arm n, connected 
with the needle bar by a link O, so that as the 
shaft L rocks to and fro the needle bar and the 
needle d carried by it are alternately depressed 
and raised. That the needle bar may make two 
descents for each revolution of the double-headed 
looper, the rock shaft L is connected with the 
revolving shaft H by an arm P, a connect- 
ing rod Q, two pins f, f, and two slides, g, g, 
moving in cross slots, A, h, formed in a 
socket in the hub of the pulley. The 
needle d is recured in the needle bar C by a 
clamp screwt; when it is depressed its point 
passes down through a hole in the table plate B, 
and cirries the loop of thread in its eye within 
the range of motion of the hooked points of the 
luoper, and the motions of the needle bar and 
looper are so timed that one hooked point of the 
looper passes by the needle and enters the loop of 
thread carried by it, as the needle rises and per- 
mits the loop to swell outward from its side. The 
hook points of the looper are arranged to pass 
close to the stem of the needle at the side nearest 
the cam I. 


BISULPHIDE OF CARBON PRISM. 
By G. Bartow. 

Several years ago, having a desire to become 
practically acquainted with the nature of the 
prismatic or solar spectrum, I eoou found that it 
was impossible to conduct experiments with any 
degree of accuracy in the absence of a first-class 
prism. Being acquainted with the great refractive 
and dispersive powers of bisalphide of carbon, I 
determined to see what could be done with it in the 
way of making a prism by enclosing it between 
plates of patent plate glass; at that time I was not 
aware that it had already been used for that pur- 
pose, and was ignorant of the method employed 
for cementing together the glasses. For this pur- 
pose I tried many substances, and at length found 
that gelatino possessed qualities in many respects 
highly desirable, being unaffected by the bisulphide 
after being immersed in it fur aconsi-lerable period. 
The next point was to ascertain the best mode of 
applyiog it to the ecges of the glass; this I con- 
ceived would be best accompli-hed by saturating 
bibulous paper with it, and so covering the joints 
with a film of gelatine supported by the fibres of 
the paper. This plan answered pretty well, but 


the gelatine contracted so in drying as sometimes | 
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to cause the paper to turn up from the glass; tbis 
was especially the case when a strong solution bad 
been used. To remedy this defect I added to the 
gelatine a little glycerine to give it elasticity. 
When, in addition, proper precautions were taken 
to free the glasa from every trace of greasy matter 
(which is apt to get on during the putting together 
of the various parts) this combination was found to 
answer admirably. I found the glass most readily 
freed from oleaginous matter by a weak solution of 
carbonate of soda carefully wiped off with a wet 
cloth and finished with a dry one. 

At frst I constructed the entire case of glass : 
the top. bottom, and one of the sides being com- 
t osed of strong brass. The annexed figure exbi- 
bits the brass pertion of the instrument. 

It may readily be made out of one piece of 
rolled metal by turning down the ends to form the 
top and bottom. In one of the ends a hole is 
drilled in which a cork is inserted. 

The gelatine will adhere equally to the metal as 
to the glass, providing the same care be taken to 
remove grease. In practice I have found it neces- 
sary to give the inside a coat of the same gelatine 
which is used to cement on the glasses. This prevents 
the bisulphide from acting upon the metal, an effect 
which takes place in the course of a few months, 
and which is rendered evident by a yellowish 
deposit on the glass. 


After having made the brass frame of the size 
and shape desired, and for accuracy having arranged 
the sides a and b parallel, the glasses being already 
ground to the right size and shape may be cemented 
to tlie frame with a little of the gelatine solution, 
which should be allowed to dry with the object of 
keeping the glasses in their place. This makes 
the last operation—viz., that of applying the strips 
of bibulous paper saturated with the gelatine eolu- 
tion, comparatively easy. The strips of paper 
should turn over on to the surface of the glaes 
from one-eighth to three-sixteenths of an inch. 
The following is the best formula for the gelatine 
solution :—Gelatine 100 gr., glycerine 26 drops, 
water one ounce. The gelatine used by me cost 
ls. 4d. per pound, but probably commoner kinds 
would answer equally well. 

I may remark that I have found bisulphide of 
carbon prisms sent out with spectroscopes which 
were cemented with shell-lac. In prisms thus 
constructed I have observed the formation in the 
liquid of numerous small bits which float about in 
the liquid, and must be more or less detrimental 
to its perfect working. 

Those who are not aware of the fact will be 
pleased to learn that a bisulphide of carbun prism 
will enable them to see some of the celebrated 
Fraunhofer lines with considerable distinctness by 
simply looking through the prism at a fine rect. 
avguiar slit made of two knife edges. I do not 
claim this as a new discovery, but I am satisfied 
that it is a fact that many persons well versed in 
physics are unacquainted with. 

The lines are best seen by using diffused solar 
or direct lunar light. . 

To those interested in spectral researches the 
bisulpbide of carbon prism is both a cheap and 
most valuable instrument when properly made, 
and will enable any one to make bimself practically 
acquainted with the solar or prismatic spectrum 
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who otherwise might be debarred the pleasure, as 

a really gond glass priem is quite beyond the 
means of all but the few ; besides which several 
arg required to do the work whicb one bisulphi-le 
of carbon prism will perform.— Extracted from 
the Chemical News, January 19. 


shown in the cut. 


course, removed. 


PEPPER AND TOBIN’S IMPROVED APPA. 
RATUS FOR ILLUSORY EXHIBITIONS. 


As shown, Fig. 1 is an exterior, and Fig. 2 a 
horizontal, section of a wooden box or chamber for 
containing the objects and subjects of representa- 
tion and illusory exhibitions. a, a, are two doors 
hung at the ungles of tbo box and capable of 
closing on tho post d, or of ling back in a recess 
in the sides as shown on the right-hand side of the 
box. These doors, a, a, have glass mirrors on 
the sides f, f, f, and a fresco or design at the upper 

part of the box, suitable for the illusion to be re- 
presented. The post d, is set at the junction of 
the lines, bisecting the angles of the back and 


by a correspondent. 


Howes, of Curtain-road, Shoreditch. 


their ideas, but went no furtber. 
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drill, the drill being guided by the steel bush, as 
The small hole made by tte 
drill is afterwards enlarged by a boring bar and 
cutter in the usual way, the template being, of 


FASTENINGS FOR DOORS, WINDOWS, &c. 

The following has been placed at our disposal 
It describes purposed im- 
provements in fastenings for doors, &c., by My 
Meek, of Crane-court, Fleet strect, and Mr. 
These 
gentlemen secured provisional protection only for 
S me one else 
may be able to improve on the “improvement,” 
which relates to certain peculiar constructions and 
arrangements of spring bolts and sockets for the 
same, latches and locks for securing doors, window 
sashes, and drawers, and applicable generally to 
cabinet furniture, in which doors or drawers are 
required. According 40 one part of this invention 
it is proposed to make the socket for receiving the 
end of a bolt when applied to the bottom of a 
door, and made to shoot downwards into such 
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PROGRESS OF SCIENCE. 


How To Maks GoLD.—M. Frantz, a metallur- 
girt. and M. Henri Faure, editor of the France 
Medicale, have just announced to the Jearned 
world that they have discovered a method for 
transmuting silver, copper, and mercury into gold, 
“ which,” they say, are only ove and the same 
metal in different dynamic states.” 

M. Sayers has recently discovered a substitute 
for the magnesium light, which promises to be of 
much service to photographers, Twenty-four 
parts by weight of nitrate of potasb, seven parts 
of flowers of sulphur, and six parts of red sulphide 
of arsenic, are thoroughly mixed. This compo- 
sition, when set on fire, affords a most brilliant 
light, and the negatives produced with it give 
excellent positives. 

THE construction of a new spectroscope is de- 
scribed by Mr. Josiah P. Cooke in the new num- 
ber of the American Journal of Science, and 
illustrate 1 by woodcuts, He states that a number 
of prisms are go arranged that the angle of mini- 
mum deviation for any ray may be accurately 
measured and its position in the solar spectrum 
determined. Mr. Cooke gives the results of various 
observations and the measurements based thereon. 


socket, which is to be let into the floor, so that no 
accumulation of dirt may take place in the socket ; 
for this purpose a sliding metal plug is fitted in- 
side the socket, which should be of a tubular 
form, such plug being forced upwards by a helical 
spring inside the socket, and maintained flush 
with the top of such socket, so as to close the hole 
when the bolt is withdrawn, and thereby Iprevent 
the entrance of dirt therein. Any ordinary belt 
may be used with this socket; or a spring bolt 
may be employed of a peculiar construction. This 
spring bolt is contained within a tubular socket, 
and is forced outwards by means of a helical spring 
witbin the tubular socket; the bolt is drawn back 


Two notes on the surface of the sun, by Pro- 
fess r John Phillips, appear in the new number 
of the Proceedings of the Royal Society, with 
engraved illustrations. In the first the Profeesor 
remarks on what he terms the porosity of the sun's 
surface as di-closed by a powerful glass, when it 
previously appeared even and marble-like, with- 
out any dark patches. In the second note he 
records the various positions of asun-spot observed 
at intervala during one rota' ion. 

MECHANICAL Power FROM SUNSHINE.—M. 
Babinet has recently communicated to the Academy 
of Sciences an account of eome experiments by 


sides. The box, as shown, is rectangular. If, for 


convenience, or for the purpose of any particular 
representation, the box is to be wider at the front 
then at the back, the post will still be placed at the 
junction of the two lines bisecting the angles made 
by the back and two sides, but any considerable 
departure from the rectangular form would be 
found inconvenient. b is a door of clear thick 
plate glass; cis the the external door. A lamp 
is hung at the top of the post d, to light and assist 
in ventilating the box, by promoting an upward 


socket. 


a slight turn of the bolt. This socket and epring 


by means of a small handle, the sbank of which 
pases through a slot in the side of the tubular 
A bayonet slot 18 employed to hold the 
bolt back when withdrawn, aud a slight return 
slot or notch is made iu the bayonet slot to retain 
the shank of the handle wher brought therein by 


bolt may be applied to the side of a door or toa 
sash frame ; or the spring bolt and socket may be 


current, and a mat or rug is placed at the bottom 


of the box or chamber. 


The patentees claim, „a box or chamber con- 
structed and arranged with mirrcrs, as above de- 
scribed, for the purpose of illusory exhibitions.“ 


Newton's Journal of Arts. 


DRILLING TUBE-PLATES. 


Weextract the following from the second number 
of Engineering, a journal got up with considerable 
talent, and to which we cordially direct the atten- 


tion of our readers :— 


“ When a number of similar tube plates have to 
be drilled, the form of template shown by the ac- 
The tem- 


companying figure will be found useful. 
plate in this case consists of an iron plate J or § in. 


thick, in which are drilled all the holes to be 


afterwards formed in the tubeplate. Into these 
hole is fitted a steel bush or nut, having tbrough 
its centre a hole in which a round shanked drill can 
work, The template is placed in the proper posi- 
tion upon the tubeplate to be drilled, and secured 
by cramps. The steel bush is then placed in each 
hole successively, and the holes in the tubeplate 
drilled through it by means of a rounded shanked 


— 


veed as a substitute for the ordinary safety chains 


of doors by placing the spring eocket some little 


distance back from the door, and fitting an anti- 
friction roller to the botoom of the spring bolt, eo 
that when the bolt is released and the door opened 
the roller in the bolt will run along the floor and 
drop into the spring socket, thus preventing the 
closing again or further opening of the door til] 
the spring bolt has been raised. It was also pro- 
posed to make spring latches for outer and other 
doors by introducing a hollow sliding latch bolt 
inside a tubular socket, such latch bolt being 
bevelled at the outer end so as to sneck into the 
catch plate, whilst its inner end is pressed against 
by a helical spring contained inside the tubular 
socket. The latch bolt may be withdrawa by a 
knob or handle inside the house, aud may be opbned 
from the cutside by a latch key adapted to any 
convenient or well known tumbler or other lock, 
placed inside the hollow latch bolt. 

Another part of the invention relates to a form 
of lock intended to bc used as a substitute for 
mortice locks, and consists in fitting the latch bolt 
so as to slide freely in a tubular socket, which is 
to be let into the door. The latch bolt is withdrawn 
in the ordinary manner by a spindle and levers or 
tappets, and is forced outwards by a helical spring 
inside the tubular socket. If desired a key may be 
also applied to these locks or latches with a view 
to preventing the latch bolt from bzing withdrawn 
when the key is! partly turned round, thereby 
fixing the latch bolt. This key may be made to 
act on a sliding catch or bult inside the hollow 
latch bolt, such sliding catch or bolt being forced 
against the levers or tappets, and so preventing 
them from moving and drawing back the latch bolt, 
Ir ik desired the key may be made to shoot the 
latch bolt further out from its socket or case. 
India-rubber springs might be substituted for the 
helical motal springs in these various fastenings. 


a 


M. Mouchot, Professor of Mathematics at Alencon, 
on the mechanical effects produced by confined 
air heated by the rays of the sun. In these ex- 
periments ^M. Monchot employed a cylindrical 
vessel of thin silver, blackened ou the outside, 
and enclosed within two cylinders of glass, placed 
one inside the other. The office of the glass 
cylinders, of course, was to prevent the heat 
which might pass through them to the blackened 
silver cylinder being radiated back again—glass, 
while atfording a free passage to the direct rays of 
the sun, being practically opaque to radiant heat. 
The silver cylinder was half filled with water, and 
an air-tight cover was then fitted on it; a tube, 
fitted with a stop cock, passing vertic lly through 
this cover to very nearly the bottom of the vessel. 
Thus arranged, the apparatus was placed in the 
sun, whereupon the air in the upper part of the 
vessel speedily becume sufficiently heated to cause 
it to exert so much pressure on the water under it 
that the latter, on the stop-cock in the tube passing 
through the cover of the vessel being opened, 
escaped in a jet more than ten metres high. This 
very remarkable result led M. Mouchot to onn- 
struct an apparatus on the same plan, which 
yielded a continuous jet of water as long as the sun 
was shining on it. M. Babinet is of the opinion 
that machines on this principle might be found 
useful for raising water on the great scale in 
tropical countries. 

IMPROVEMENTS IN SHIP'S Compasses.—A highly 
interesting paper has been prepared by Mr. Evan 
Hopkins, F. G. S., upon Terrestial Magnetism, with 
special reference to Iron Ships’ Cumpasses—their 
deviation and its remedy, which will be read before 
the United Service Institution, on Monday, Jan. 
28. The subject is one of such general importauce 
to all who employ that valuable instrument that 
Mr. Hopkins is sure to be favoured with a large 
audience In our next we shall be enabled to 
publish an abstract of the paper, the utility of 
which will be at once appreciated when it is con- 
sidered that he propuses to describe a compass 
which shali be entirely free frum the inconstant 
variations now the suurce of so much danger and 
inc nvenienoe, and at the same time, to avoid the 
application, as remedies of fixed magnets and 
similar arrangements, which in practice can only 
augment the evil. 
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ART NOTES, 

Earliest art is to have a special division at the 
Paris Exhibition. The first and earliest of imple 
ments aud rude carving pertaining to the dilu- 
vian period and the age of stone will be placed 
by themselves, under che care of M. de Lartet, the 
dis'inguished geologist. 

Mr. GIBSON, THB SCULPTOR. — Last week the 
Moraing Post announced the death of Mr. Gibson, 
the sculptor, on the previous Sunday, and several 
daily journals repeated the statement. The Times, 
however, states: We are glad to learn, by letters 
from Rome of the 19th instant, that this eminent 
sculptor is gradually recovering from his late 
attack, aod that hopes are entertained of his re- 
storation to health.” 

PHOTOGRAPBY AND PatntINc.—The reproduc- 
tion of great works of art has long been regarded 
as one of the most useful, as it is certainly one of 
the must legitimate. applications of photography. 
It ia accordingly sstisfactory to note the increasing 
number of co-ies of great paintings which appear 
in the windows of our prin srllers. In this way 
acqusiutance with the masterpieces which adorn 
foreign galleries, as well as with many of the 
chef a’ceuvres of contemporary art, is being dif- 
iused, and pleasing memorials of foreign travel are 
provided. Our own photographers have still their 
position to make in this tield of enterpise, and it 
ìs therefore satisfactory to take note of a beginning 
well made. Messrs. Lucas and Gr 'om,of Wigmore- 
street, have published a set of photugraphs from 
pictures by modern artists, which show in an 
azceeable manner how much may be dove in this 
way with the camera. It is believed that the 
excellent effects which they are able to produce 
are dus toa skilful management of the falling of 
the light upon the picture while it is being copied. 
However this may be, the result is admirable. 
Among their publications is a reproduction of 
Armitage’s ‘ Eether’s Banquet,” Girardot's “ In- 
dustry and Idleness,” aod two storm scenes by 
Duncan. 

TELEGRAPHIC NOTES. 

GOVERNMENT MANAGEMENT OF THE TELRORAPH. 
—aAt a mevting of the Edinburgh Chamber of 
Commerce last week, Mr. George Harrison, vice 
president, made an interestiug statement on the 
subject of telegraphic management, in moving that 
the Chamber petition for a Royal Com, uission on 
the subject. He read a letter which he had 
received from M. Corr von der Maeren, president 
of the Brussels Chamber of Commerce, in which he 
says that by constant battling they had succeeded 
in bringing down the charges to half n franc for 
dhe interior of Belgium. he charges crigivally 
were from Brussels to Paris 10f., to Marseilles 
17.50f., to Berlin 15f., and to Konigsburg 20f. 
The charge to all these places is now 3. To 
London the charge was originally 15/., it is now Sf. 

A pneumatic tube, on the same priaciple as those 
used in London, will shortly be laid m Paris, be- 
tween the te egraph stativus at the Bourse, and the 
Ministry of the Interior, in the Rue de Grenelle. 
Telegraphic mess tiges will be tiansmitteed through 
this tuve instead of by carts as at present. 

THe RusstaN AMERICAN TELKGRAPH — The 
progress of the wo. K on the Americau- Russian 
telegraph is most satisfactory. The reports of the 
suoeriutendent and his party, who have just 
returned from the sum:ner’s Work, are very favour- 
able. The route has nearly all been determined. 
A number of doubtful geographical questions of 
much importance to the l. cation have been solved. 
Behriog’s Straits aud the sea south thereof were 
sounded, aud the shore examined, and both bottom 
and sbore were found well suited for the safety of 
a submarine cable. New Archangel, St. Michael, 
St. Paul's, Petropaulowski, and the other Russian 
stations, were visited. The Russian officials every- 
where received the expedition with great attention. 
The governor of Russian America, who is also 
director of the Russian American Fur Company, a 
858 extensive sad influential organisation, gave 
to Colonel Baikley a circular instructing his sub- 
otdinates to give him every assistance that he 
might want, even to furnishing him with men at 
his requisition. 


CHEMICAL NOTES. 
“DEopoRISATION AND Distnrection.—Dr. J. H. 
Barker, in his prize essay on Deo-lorisation and 
Disinfection,” sums up the results of several series 
of experiments in the following propositions :— 

1. For the sick room, free ventilation, when it 
can be secured, together with an even temperature, 
is all that can be required. 

2. For rapid deodorisation and disinfection, 
chlorine is the most effective agent known. 

3. For steady and continuous effect ozone is the 
best agent known. 

4. In the absence of ozone, iodine exposed, in 
the solid form, to the air is the best. 

5. For the deodorisation and disinfection of 
fluid and semi-fluia substances undergoing decom- 
position, iodine ia best (empl yed in the form of 
tincture). 

6. For the deodorisation and disinfection of solid 
bodies that cannot be destroyed, a mixture ot 
powdered chloride of zinc, or powdered sulphite of 
ziuc, with sawdust is best. After this. a mixture 
of carbonic ecid and sawdust rauks next in order; 
and, following on that, wood-ashes. 

7. For the deodorisation and disinfection of 
infected articles of clothing, &c., exposure to heat 
at 212° Fahr, is the only true method. 

8. For the deodorisation and disinfection of 
substances that may be destroyed, heat to destruc- 
tion is the true method. 


M. Gaudin, the eminent French chemist, states 
that by adding to iron, when in a state of fusion, 
peroxide of manganese and phosphate of iron, a 
degree of excessive hardness is acquired, which 
makes the metal especially valuable when used in 
machinery. 

A very interesting experiment devised by Kraut 
is described in the Annalen des Chemie und Phar- 
macie for October, ‘The author hangs a platinum 
apiral in an open wide-mouthed flask containing ro 
much strong ammunia, that the liquid nearly 
reaches to the enl of the spiral. Having made 
the spiral and the smmonia hot, he pases a stream 
of oxygen through the liquid. The active decom- 
position of the ammonia, which now takes place. 
ranon brings the platinum spiral to a bright red 
heat, and the mixture of gases is exploded. The 
explosion reduces the tempera- ure of the spiral for 
a moment, but the action proceeding, the wire is 
again made red hot, and anther explosion is 
produced ; and so on as long as the experimenter 
wishes. By introducing a very rapid stream of 
oxygen near the level of the anmonis, and close to 
the epiral, a continuous combustion may be kept 
up. producing the long-drawn sound which is beard 
when a jet of hydrogen is burned in a vessel ot 
oxygen. In the first stage of this reac ion before 
the ammonia is made hot, Kraut shows that the 
ammoniacal vapours are oxidized, aud nitrous acid 
produced, which combines with uudecomposed 
ammonia to form the nitrite. 


PRACTICAL HINTS. 
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LAcQvuer ror Trv.—Any god lacqner laid upon tin gives 
it the appearance of cepp-r, or bra-s. It is made by co'- 
ouring iae varnich with tirmeric to impart the colour of 
briss to it, and with annotto, to give it tae colour of cop- 
per. 

fnonze Varwisn Fog StaroaRy.—Cut best hard soap 
50 pirts itto fine shavings. disso.ve in belting water two 
parts, to which add the solution of blae vitriol 15 parts, in 
pure water 6) parts, Wash the copper soap with water, 
dry it at a very slow heat, aud dissolve it iu spirits of tur 
pentine. 

TO t REPARR A VARNISH FoR Coatina Meras —Diges 
one part of bruired copal in two paris of absoluts ale hol: 
but as this Varnish dies too quickly it is preùrable to 
take one part of copal, one part of oil of ro-emary, aud two 
or three parta of absolute ateohol. Thi- gives a cloar var- 
ni~h a8 limpid as water. It should be applied hot, and 
when dry it will te found hard and durabie. 

VABNISHES FOR OIL Paintings aND LitTmocrapus.—l. 
Dextrine 2 parts, alcohol 1 pait, water 6 parts. 2. Var- 
nish tor drawings and lithographs—dextrine 2 parts, alco- 
hol 4 pirt, water 2 parts. These should be prepared 
previously with two or three coats of thin starch or rice 
b iled and strained through a cloth. 

To VARNISH ARTICLES OF IRON ann STE FL.—Disso've 10 
pris of clear Rains of mastic, 5 parte of camphor, 16 
parts of sandarach, and 5 of elemi, in a sufficient quantity 
of alconol, and apply this varnish without hea. The arti- 
(les will not only be preserved from rust, but the varnish 
Will retain its traoxparency and the mervallic brilliancy of 

s tho articles will not he obseured, 
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GLEANINGS FROM SCIENTIFIC WORKS. 
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Strat rivetted joints are about one fifth weaker than 
the orig n l plate. This does not include the loss due to 
the metal punched out, 

Iopixs is almost entirely wanting in young sea-weed, and 
jt has reached its maximum quantity when the plant is 
thrown off in drift. 


Lierta s‘ates that 40 Ib. of finely ground bones contain 
22 Ib. of pure phosphate, and are the best agents to supply 
phosphate to the soil. 

TRE name of the mineral jet is said to be derived from 
Gages, a river of Lycia, whence the ancients derived their 
supply of this substance, : 

Mr. FataBatry’s experiments showed that the strength 
of a double rivetted, as comp:red with a single rivetted 
joint, is asten to elght nearly, 

Fr M drawings inthe Egyptian tomb:, and from objects 
found in t:em, it appears that expert glass blowers 
pbuuuded in Egypt 2,00. years B. c. 

In 1822 the pr ncipal railways, or rather trams, in 
Wales, were the Cardiff and Werthyn, 263 miles long; the 
Caermar hen, and the swansea line, 


TRow cana! borts were first made about the commence- 
me t of the presen’ century. There is evidence of 
their ex.stence in <tafforushire in 1812 and }813, 


Tne result of the mnalysis of the Turanaki fron 
sini is ns folows:—88 45 peroxide of iron, 11:43 oxide 
of titanium with silica, aud only o' w. ste in one hundred 
parts. 


Frox Professor Airy’: pendulum experiments at Warton 
Co livry, the mean speciùc gravity of the earth is found to 
b- 6 564, : 

Tur Stherian plumbago differs considerably from 
thit obtained in Cumberland, inasmuch as it is almost 
impossible to erase tue marks of the former by India- 
ru ber. 

Ir requires as mny as 2,009 tons of cal to produce a 
em Il circular blocs of aniline, 20 inches high by 9 inches 
wide, This quantity is sufficient to dye 309 miles of silk 
fabric. 


OxLY 6) parts by weight of charcoal are required to pro- 
duce 100 of Austrian : harcoal iron. The or, is a brown 
decompose! spathose ore, containing when roasted 52 per 
cent. of iron. 


Iv 1850 the value of the steam engines exported from 
Great Bri nin was only £423 977, and of the general ma- 
chinery 4618 189; while in 86) the respective values 
Were £1,235 333 and £2 599 488. 

By means of the machine for microscope writiag, in- 
vented by Mr, Petes, itis stated that the word. Mat. 
thew Marshall, Bank of Eng aid.” con be grit en in the 
two aod-a half millionth of an inch in length. 


Tur French Exhibitions or Nationai Exposit'ons date 
from the year 77, when the first was hell oth: pacs of 
St. Cloud, with the o ject of reviving the indus:rial re- 
sources of Fiance, which had tuffered much duri g the re. 
volution. 

PLANTS living in running waters, or in large collections 
of water capable of being agi ated by the wind co tuin 
more iodine than those growig in stagnant Water. 


Wren Mahomet II. besieged Con-tantinople in 1£43, he 
made u.e of cannon th owing stoue balls of 1.20 10. 
weight, They could not be fired more than four times a 
day. 

Iy determining the velocity with which light travels 
throug, leaves of various metals, Mr. Quince found that 
it trave s faster through gold and silver than through a 
vacuum 

Twat cotton paper was in use in the eleventh century 
muy be invferre-i f om the year 10650 being the date of a 
muuuscript written on cotton paper, and preserved in the 
Imperial Library at Paris. 


INDI4-RUBBER was first introduced into France in 1776. 
Dr. Priestley says th.t in 1791 he saw a specimen of tae 
gum at a -tationers, where it was used to erase pencil 
marks, hence its name, 


TOERES are sometimes a succession of north and south 
po es in the ame bar mignet A bar of the kind œn 
easily be produced by softening certain portions of its 
length by the ald of the blow-pipe. 


FR sr. irre potatoes are sweet from the spontaneous 
conver- ion of t eit starch ioto sugar. The same effect 
takes place when pot toes sprout in the spring, and they 
are cousequeatly of less value „s food. 


Tn manu actare of soap in London first began in 1524, 
beore whic time the city was supplied with white soap 
from abr ad and With grey soap, peckled with whi.e, from 
Bristol Which was sold .or a penny a pound. 


Tux joints of an iron rive ted beam have sustaincd up” 
wards of 3:00 (00 changes of one fourth the breaking 
weight without injury. The beam broke with 314,00) 
addition l changes when loaded to one-third of the break- 
fog weight, 

Ix every twenty-four hours the electrical condition of the 
atmo-phere twice increases and decreases in strength and 
is weakest tetween twelve and four; but heat and cold 
ulways cause considerable variation. 


Ix 2422 observations different persons were 252 times 
extern ly p.-itive in e ectrical state, 771 were neg tive, 
and 339 imper eptible In sitting at rest, Hemmir foand 
himself 332 times positive, 14 negative, and 10 times im- 
perceptible, 
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ON PURE WATER.” 
By Epwin Lancaster, M. D., F.R.S. 


(Continued from page 218.) 


Now let us see if we can in any manner account 
for the presence of matter in water which can exer 
such an injurious influence on the system. If we 
take four or five pints of water and allow it to 
stand for a few hours, and then decant off the clear 
part, leaving a small portion behind, say from two 
drachms to an ounce, and then place a drop or two 
of this remaining portion under the microscope, we 
shall find we have a variety of living beings. They 
are chiefly unicellular organisios belonging to the 
animal and vegetable kingdoms. The number and 
variety of them will give an approximation to the 
naa pak ed of the water. They are of different kinds. 
and where the filaments of fangi and certain forms 
of animalcules abound there the water may be 
regarded as most impure. As a test example, 
sewer-water may be taken, and when similar organ- 
isms to those found in sewer-water abound, the 
specimen examined is to be most suspected. In 
making this investigation care should be taken to 
have fair samples of the water. The purest water, 
if exposed for a long time to the air in close vessels, 
or taken from pipes or cisterns which havea long 
time been exposed to the air, will present these 
organisms. The only fair way of using this test 

to take a specimen of the water from the masa 
of the water in the river, reservoir, or other source 
from which the water is obtained. The purest 
water, even distilled water, when kept for a length 

of time exposed to the air, will contain the fila 
ments of fungi and a variety of animalcules 
Under any circumstances, living organisms cau 
only be regarded as indicating the probability that 
water in which they are found contains organic 
impurities, which by their decomposition have 
ufforded the elements on which the lower plants and 
ani are nourished. That they are more 
abundant in water contaminated with sewage and 
other organic impurities shows the importance of 
using the microscope as a test of the purity of 
water. 

It is, however, the death of these living organ- 
isms and the introduction into water of animal and 
vegetable matters in a state of decomposition that 
renders water impure and dangerous to the health 
of those who drink it. Both river and spring 
waters are liable to these contaminations. In recent 
times our rivers have been rendered impure by 
making them common sewers of the great towns 
and cities situate on their banks, It is in this way 
the Thames has become polluted, so that the legis- 
lature first interfered and required that all water 
companies supplying London should obtain their 
supplies above Teddington Lock, beyond the 
influence of the sewage of London, and subsequently 
passed an Act for the carrying of all the sewage of 
London down to a point in the Thames in which it 
could not be brought by the tide into the river as 
it passed through London. 

It must not, however, be supposed that all 
organic matter produced in rivers or thrown tbere 
remains unchanged. No sooner is organic matter 
placed in water than a process of oxidation com- 
mences, by which the nitrogen of the organic 
matter is coverted into nitric acid, and the carbon 
into carbonic acid. This is effected by the oxygen. 
which is natorally found in all water expo-ed to 
the air. As long as there is sufficient oxygen in 
the water to oxidise the organic matier, so long the 
water remains free from those constituents which 
are injurious to health. It too often happens, 
however, that all the oxygen is exhausted and the 
organic matters enter into a state of change in 
which dangerous compounds are generated. What 
the nature of these compounds is, neither the che- 
mist nor the pathologist has been able to demon- 
strate. It is, however, well known that water 
under these circumstances becomes tainted ; that 
it gives off sulphuretted hydrogen and other stink- 
ing gases: and that, when taken internally, it 
produces sickness, diarrhœn. and other symptoms of 
disease. It does not follow that these conditions will 
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From the Popular Science Revtew.— Robert Hard- 
wicke, Piccadilly, 
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occur at all times. In cold weather water holds 
mare oxygen in solution than in hot «eather, and 
it frequently happens that it is only at certain sea 
ors that water holding organic matters in solution 
becomes injurious. Heat not only robs water of 
its oxygen, but favours the rapid decomposition of 
animal and vegetable matters, so that it is most 
frequently during the warm season of the year that 
water becomes injurious. 

How to detect dead organic matter thus becomes 
a matter of great importance. Now, it has been 
found that this matter exists in water in two forms 
—suspended and dissolved. The suspended organic 
matter can be detected with the microscope. It is 
generally heavier than the water and settles at the 
bottom, although sometimes it floats on the surface. 
In either case it may be detected by the microscope, 
and is found to consist of minute, shapeless particles 
of animal and vegetable bodies. When these are 
in any appreciable quantities, the water is i:opure. 

When the organic matters are in a dissolved 

state, the microscope can no longer detect them. 
Chemical agents must be employed for their dis- 
covery. The method adopted by analytical chemists 
is to weigh the total solids of the water left by 
evaporation, and then to incinerate the portion 
left, and to weigh again. The matter lost by 
incineration is then regarded as organic matter. 
Chere is, however, another method, which, although 
less accurate, is easily applied, and requires no 
chemical knowledge to vse and appreciate. This 
process consists in adding a quantity of permanga- 
nate of potash or soda to the suspected water. All 
the permanganates have the power of giving a 
beautiful purple colour to water. A small qu ntity 
of organic matter will, however, decompose the 
permanganate and prevent its colour from being 
developed, or annihilate it if it has been once 
established, The best method of procedure in this 
case is to employ a solution of permanganate of 
potash of a known strength. I employa solation 
of five grains to the ounce of distilled water. Half 
a pint or a pint of the water to be examined may 
be then taken, and five drops of the solution of 
permanganate added. According to the colour left 
in the water will be the amount of organic matter 
it contains. The quantity of permanganate may be 
So arranged as to give an approximation to the 
quantity of organic matter in the water when such 
a quantity of permanganate has been added as to 
afford the slightest possible tinge. If a large 
quantity of permanganate has its colour thus des- 
troy ed, a large quantity of organic matter must be 
present, But for ordinary testing it is better per- 
haps to have a standard water,—pure distilled 
water, or some water whose quantity of organic 
matter has been ascertained,—and then compare 
the colour it gives with the permanganate with the 
colour given by the suspected specimen of water. 

By this test the impurity of water from dissolved 
organic matter can be ascertained with very 
tolerable accuracy. It should, however, be recol- 
lected that it is not applicable to water containing 
iron, as a very small quantity of iron will discolour 
the permanganate. The quantity of organic matter 
in waters supplied to our great towns differs from 
one to three or more grains per gallon. Suspicion 
should be aroused when the organic matter of 
water reaches two grains per gallon. 

Having said thus much with regard to the nature 
of water and the mens of ascertainiug its impuri- 
ties, the question may be still dealt with a little 
further as to the nature of the evils produced by 
drinking impure water. I have more particularly 
referred to cholera, and the evidence of a large 
number of other cases is most convincing as to the 
production of cholera by impure water. It is a 
question to be determined as to whether any specific 
cholera prison is conveyed into water which thus 
gains access to the individuals attacked, or whether 
the organic matter of the water is in such a state 
as to bring on a state of the system in those who 
drink it to predispose them to receive the poison of 
cholera from other sources. At any rate, our 
sanitary aciion in this case should lead us to cover 
both iesues of the question, and protect ourselves 
frum the direct poison of the water as well as its 
predisposing action. 

With regard to other diseases of the bowels, there 
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is abundant evidence on record to show tbat 
diarrhea is produced by drinking impure water, 
and that such cases of diarrhoea have only ceased 
when pure water has Leen had recourse to for 
drinking and cooking purposes. The organic im. 
purities are much more likely to produce this effect 
in warm weather, for reasons I have before aHuded 
to; and this is the reason why diarrhcea is so much 
more frequent in summer, and why water should 
be much more carefully watched in the warm 
seasons of the year. 


(To be Continued.) 


ELECTRICITY. 

The highly electro-positive metal magnesium 
would be invaluable to electricians if it could be 
got for the same prico as zinc ; already it is being 
proposed for use ia certain electrical apparatus, and 
at a recent meeting of the French Academy, M. 
Bultinck presented a note on the Use of Magnesium 
in Voltaic Piles in place of Zinc. The author 
shows that a short chain of twenty elementa, each 
composed of thirty-five millimetres of thin silver 
and magnesium wires, wound about pieces of 
caoutchouc and properly connected, will produce 
all the effects, chem cal, physical, and physiologi- 
cal, of a long Pulvermacher's chain, when simply 
moistened with pure water. 

It is announced that the two lighthouses at 
Havre, will now be definitely illuminated by 
electricity, that all difficulties in the way: f pro- 
ducing a constant light by induction machines 
have now been overcome by the Alliance Company. 
The machines will be driven by a six-horse power 
locomotive engine, which will also compress air 
for whistles or trumpets to be used as fog siguals. 

M. Duchemin proposes t construct Ampere’s elec- 
tric boat upon a sofficiently"large scale, and to use 
it as a warning buoy on shoals, &c., he proposes to 
float, by means of cork, a carbon cylinder within 
a hollow cylinder of zinc, the connecting wire to 
be made to strike a bell in the usual way. He 
speaks of small cylinders, but gives no suggestion 
as to the the size necessary to operate a bell large 
enough to be heard at any distance. 


PHOTOGRAPHIC NOTES. 

BLISTERS IN ALBUMENIZED PAPER.—A corres- 
pondent says:—‘‘I bave been in the habit of 
floating my albumenized paper upon a 70 grain 
silver bath for from four to five minutes at night. 
Next morning they generally had a yellowish or 
creamy tinge; printed well, toned slowly, and 
blistered awfully as soon as put into the hypo, the 
marks of the blistera showing darker than the reat 
when finished. I now float on a bath of the same 
strength for seven minutes, and the paper keeps 
quite white, tones quicker, and the blisters have 
disappeared.” —Photographic News. 


WINDOW FOR THE ILLUMINATION OF A PBoro- 
GRAPHER’S DarK Room. — Obernetter mixes an 
acid solution of sulphate of quinine with some gum 
or dextrine, and paints the mixture over a thin 
sheet of white paper. With this he covers the 
window panes, and he states that on the brightest 
day a window so prepared will allow no actinic 
lizht to pass.— Berlin Ph tograph Mitheil, No. 16, 
1865. 

PHOTOGRAPRING ON PAINTERS’ Canvas.—Coat 
the surface with collodio-chloride of silver, expose 
under a negative in the usual way, aod tone and 
fix as a paperpicture. Of course, after the printing 
is completed, the canvas can be stretched upon a 
frame for use in the ordinary way. Care should 
be used in selecting a suitable sample of collodion. 
If it be of the tough and horny kind, it will be 
liable to leave the canvas, and spoil the work, 
when it is, perhaps, completed. But if it be of the 
kind distinguished as giving a powdery film, it 
will adhere with perfect tenacity, and can only be 
removed by the use of a solvent. If the ground 
be laid with a mixture of wax and as ia 
Truchelut's process, when the photograph is oom- 
pleted, the wax on being melted by heat will 
suffuse the whole picture, which thus becomes 
bedded in the ground, and the danger of 
off is removed.— Year Book of Photography. 
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BALLOON AS CENTS.—I.“ 
Illustrated on Page 254. 

Lonc years ago an ingenious mechanic — the 
first to work the stereotype process in Scotland 
which he did in the University Printing - office in 
Thistle-street, Edinburgh—who could not see his 
way very clearly t> a balloon, speculated on a pair 
of wings, on which he bestowed much care and 
elaborate preparation, intending as he did to soar 
—where, he was not exactly certain. To true 

nius courage of a high order isa close atten- 

nt, and Mr. Howe had enough for a regiment 
of Highlanders. At length the wings were 
finished, fixed on, and fluttered in the back yard ; 
they operated in a leap from the dust-bin, hence 
it was reckoned they would operate well in a 
flying leap from the Castle wall. There, one day, 
he betook himself, mounted his wings on the 
parapet, flew off, and—O horror !—came down 
flat to mother earth, to the injury of his limbs 
and science. One of the poor man's legs 
had a twist ever afterwards. The fate of 
poor Mr. Howe’s scheme has not deterred 
many from following his flight and coming to 
grief. But the balloon seems to have enjoyed the 
most favour for venturous spirits, and, if sculpture 
lies not, in the days of Nineveh there were flights 
of balloons. For, doth there not exist stone pic- 
tures from that ‘long-hidden city on which are 
re nted a whole convoy of asingle-decked 
acrostators! Of course there is: and so, if Tenuy- 
son’s dream of merchantmen careering through 
the air be ever facted, why, it will only be to 
prove—if the sculpture can be relied on—that 
there's nothing new under the sun. 

Coming back to more modern days—Nineveh 
in the reckoning—in the days of Lord Bacon, 
aerostation occupied some attention, though the 
attributing the idea of the balloon to that 
philosopher is a mistake. In 1670, one Borelli 
had something to say on the matter, and he, to 
his own satisfaction, refuted the idea that man 
could take unto himself the wings of a bird and 
do more than flop. In 1766, Mr. Henry Cavendish 
ascertained that hydrogen gas, used in ballooning, 
is at least twelve times lighter than common air, 
and in 1782 the true doctrine of aeronautics was 
announced in France by the brothers Montgolfier. 
On the 15th of September, 1784, Signor Lunardi 
made the first attempt in England to navigate the 
atmosphere, taking his departure from Moorfields. 
In the year following, Blanchard and Jeffries 
started from Dover and passed over the Channel 
to Calais, and a rise was made from the Rane- 
lagh Gardens, Dublin. Afterwards Mr. Arnold 
went up from St. George’s-in-the-Fields, and 
pitched into the Thames; and Major Money went 
up from Norwich and fell into the No Sea. 
Luckily for the rash major the mishap was 
noticed from the deck of a revenue cutter, and he 
was picked up very wet but not much hurt. Pass- 
ing on to 1812, we find a person named Sadler 
falling from his ballnon into the sea near Holy- 
head, from whence he was rescued. Thirteen 
years afterwards, Sadler, junior, falling from his 
balloon, was killed; aod in the year preceding 
Lieut. Harris met the same fate. On July 24, 
1837, Mr. Cooking ascended from Vauxhall to try 
208 ee the descent, which was pluckily 

e, the parachute collapsed, and so did Cock- 


ing; when picked up he was dead. Mr. Green 
about this time achieved great notoriety by his 


ascents; on Nov. 7, 1836, the great Nassau 
balloon started from Vauxhall on a wind” for 
a trip, with three persons on board, and after 
having been in the air for 18 hours, descended at 
Weilburg in the duchy of Nassau. Previous to 
this, in 1828, Mr. Green ascended from London on 
a horse attached to a balloon, and he repeated this 
cruel joke on a pony in July 1850; starting from 
Vauxhall. The honours of this sort’ of equitation 
belong however, to M. Poitevin, of Paris, who, in 
1858, was nearly drowned in the sea near 

while descending from his balloon. Lieut. Gale, 
an English officer, ascended in 1850 from the Vin- 
a The major part of the matter of this article is extracted 


from a paper in the Popular Science ‘ James 
Glaisher, F. R B.; the illustration is. also from the same 
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cennes hippodrome, with a horse in tow. On 
descending and detaching the animal from the 
balloon, the people let go the rope too soon, and 
away went the balloon with the lieutenant. Next 
morning he was discovered on the ground dashed 
to pieces ; the balloon in tatters about a mile from 
his remains. Most of the London folks remember 
the disgraceful ascents of Mdme. Poitevin, from 
Cremorne, on a bull attached to a balloon, and 
the parties appearing before the magistrate at 
Bow-street, for cruelty to animals. 

But all this time no contribution had been made 
to science by aeronauts, and it was not until 1858, 
that Mr. Walsh made some ascents for meteor- 
ological purposes. Their repetition was recom 
mended to the British Association in 1860-61, and 
in 1862 the king of seronauta, Mr. Coxwell, 
steered Mr. James Glaisher up into the ethereal 
vault in a balloon provided with apparatus. The 
ascent was made from Wolverhampton, on July 
17, when a height of five miles was attained. The 
two gentlemen have often gone aloft in company, 
(twenty-five times in all, we believe), since then; 
and on the subject of his investigations and re’ 
sults, we will now leave our intrepid philosopher 
to speak :— 

It will be convenient here to speak of the sub- 
jects of research by means of balloons with which 
I was charged. 

‘‘ The first in importance was the confirming or 
otherwise the result obtained from the observations 
on mountain sides, on the decline of temperature 
with increase of elevation—viz., the lowering of 
temperature of the air 1° for every increase of 
elevation of 300 feet. : 

‘t The next in order of importance was the law 
of the distribution of the water in the air, in the 


invisible shape of vapour, near the earth, near 


clouds (but below them), in different kinds of 
clouds, and at high elevations above the clouds. 
These determinations to be made by the use of 
different instruments—viz., by Daniel's hygrometer, 
Regnault's condensing hygrometers, by dry and 
wet bulb thermometers, or ordinarily used, as well as 
when under the influence of an aspirator, so that 
considerable volumes of air could be made to pass 
over both their bulbs at pleasure. 

‘ To compare the results thus found together: 
firstly, to determine whether Daniel's or Regnault's 
hygrometer were the better instrument ; secondly, 
to compare the results as found by the use of the 
dry and wet bulb thermometers, as in common 
use, with those under the action of the aspirator ; 
850 to determine what confidence could be 
pl on the use of the dry and wet bulb ther- 
mometer at high elevations, but particularly up to 
those heights where man may be resident, or 
where troops may be located, in the highlands and 
plains in India. 

“To determine the effects which the sun produces 
upon delicate thermometers, exposed to its full 
influence, at different heights, in excess above the 
readings of equally delicate thermometers protected 
from the direct beams from the sun; and also the 
effect the sun exercises on the readings of Hers- 
chel’s actinometer, at different heights, when fully 
exposed to his rays at different elevations, in com- 
parison with the increase of poten in the same 
interval of time when on the ground. 

“To determine whether the solar spectrum, when 
viewed from the earth, and when examined far 
above the earth, exhibited any difference; whether 
there were more or less black lines crossing it ; 
whether these lines were better defined or not; 
and whether, towards sunset, there was any in- 
crease in the number of these lines. 

4% To compare the readings of mercurial barome- 
ters and aneroid barometers together ; to determine 
the electric state of the air; to determine the 
oxygenic conditions of the atmosphere by means 
of ozone papers; to determine the intensity of 

etism; to collect air at different elevations ; 

to note the kinds of cloud; their heights at their 
lower and upper surfaces; their density, &c. ; to 
collect information about the currents of the 
atmosphere ; to make observations on sound ; to 
make physiological observations; to note atmos- 
heric phenomena in gener lll. 
“The kind of instruments used, and their ar- 


>. 
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rangement in the car of a balloon, are shown in 
the illustration, as prepared for observation. 

‘t Near one end of the car was placed a board or 
table, the extremities of which rested on the sides 
of the car, and were tied to it. Upon this board 
were placed suitable frameworks to carry the 
several instruments, arranged as shown in the 
Plate. At the extreme left hand (1) is shown a 
blackened bulb thermometer with its bulb in a 
vacuum tube; just above it (2) is placed a very 
delicate blackened bulb thermometer—both these 
instruments were exposed to the full rays of the 
sun ; at (3) and (4) were placed delicate dry and 
wet bulb thermometers, these instruments were 
covered with double highly-polished silver caps, in 
the form of a frustum of a cone, open both at top 
and bottom ; that for the dry bulb is shown at (5), 
being removed to show the form of the bulbs of 
these thermometers ; 5 3 i 
placed in situ. At times, ition ion 
was applied to these instruments. Tegen wot 
bulb (4) the conducting thread is seen passing from 
the muslin covering the wet bulb beneath the 
silver cone to the water vessel (6), from which 
water was conveyed to the wet bulb thermo- 
meter. 

The next instruments in order are a similar pair 
of dry and wet bulb thermometers (7 and 8): these 
were inclosed in two silver tubes placed side by 
side, and connected together by a cross piece 
joining their upper ends, and over both were 
placed double shades with spaces between them 
(nop shown in the Plate), as in the other pair of 
thermometers. In the left-hand tube was placed 
the lower end of the stem and bulb of the dry 
thermometer ; and in the right-hand tube, the 
same parts of the wet bulb thermometer ; towards 
the lower end of the left-hand tube there was an 
opening ; by means of the aspirator, to be spoken 
of presently, a strong current of air was drawn in 
at this aperture, then passed the dry bulb, in its 
upward passage into the small horizontal tube, 
aud from thence into the right-hand tube, passing 
downwards over the wet bulb, and away by the 
flexible tube to the aspirator under the table. 
Near to these instruments was placed a watch or 
chronometer (9) adjusted to Greenwich time, rest- 
ing on the table, but hanging to a hook in the 
framework. The next instrument on the frame- 
work was a Regnault’s hygrometer with a single 
silver cup (10), with a tube leading from it with a 
glass terminal of sufficient length, that when blow- 
ing into it by the mouth, any other instrument, at 
any part of the table, could be read. Next to this 
instrument was the mercurial barometer, a per- 
foration being made in the table admitting its 
lower branch to descend below (11), leaving the 
upper branch (12) at a convenient height for ob- 
serving, with respect to the other instruments, 
Near to this instrament was placed a large aneroid 
barometer (13), its lower part resting on the table, 
while its upper part was fixed to the framework ; 
above this instrament, placed on the framework, 
was a second Regnault’s hygrometer (14) with a 
pair of gold cups ; in the lower part of its central 
supporting stem there was an open projecting 
pipe, with flexible tube attached, leading to the 
aspirator below. A Daniel's hygrometer (15) 
occupies the next position, conveniently placed for 
inversion with the right hand, and admitting a 
ready perception of the first appearance of dew, 
being nearly central among the instruments ; 
beyond these are placed two exceedingly delicate 
thermometers, the one with a spiral bulb (16), and 
the other with a gridiron form of bulb (17) ; be- 
neath these, resting on the table, are two spectro- 
scopes (18 and 19), and at the extreme right band 
(20) Herachel’s actinometer ; on the table, besides, 
is a lens with bottles of water and ther. Beneath 
the table the aspirator (21) was fixed, near the 
centre of the table, so as to be conveniently worked 
by the hands, by taking hold of both sides, or by 
foot resting on the trestle beneath. Holes 
were cut in the board to admit the of the 
flexible tube from the dry and wet bulb ther- 
mometers and the flexible tube from Regnault 8 
hygrometer, jously referred to, both of these 
tubes being furnished with stop-cocks (22 and 
23). 


that for the wet bulb is z 
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ARRANGEMENT OF INSTRUMENTS IN CAR OF BALLOON, 


“Whilst this operation was proceeding, the read- 
ings of other instruments were taken and recorded 
till the time approached when undivided attention 
was required to the right hand gold cup of in- 
strument 14, in comparison with its left-hand 
gold cup, to note the first dimming of the bright 
surface of the former by the deposition of moisture 
upon it, then to cease working the aspirator to 
read both the instruments of 11 and then to read 
instruments 7 and 8. 

„The mercurial barometer employed was a Gay- 
Lussac’s siphon. The inner diameter of its tube 
is J of au inch. The graduations were made on a 
brass scale from its middle point upwards and 
downwards; each division was about 0°05 iach in 
length, representing twice that value; so that an 
observation of either the lower or upper surface of 
the mercury would give the approximate length 
of the column of mercury. 

‘ The barometer was furnished with its own ther- 
mometer, whose bulb was immersed in a tube of 
mercury of the same diameter as that of the 
barometer. The readings of this thermometer 


frequently read from 30° to 40° in excess of those 


of the sensitive thermometers. 

“ The bulbs of the sensitive thermometers were 
long and cylindrical, being about ?-inch in length, 
and one-twelfth inch in diameter. The gradua- 
tions extended downwards to minus 40°, and were 
all on ivory scales. These thermometers, on being 
reinoved from a room heated 20° above that 
of an adjoining apartment, acquired the tem- 
perature within 4 a degree in 10 seconds; but on 
taking the thermometer back to the heated apart- 
ment it took nearly double the time 20 rise to 
within J a degree of the true temperature. They 


were sufficiently sensitive, therefore, for my pur- 
poses, and no correction ordinarily is needed for 
sluggishness except only when the balloon was 
moving with great and unchecked rapidity. 

Besides the instruments shown in the illustra- 
tion, there were oz»ne papers pianed to the table 
and to the cordage near, a compass, magnetical 
instruments, my note-book, & 2. My position was 
in the front of the table, almost equidistant from 
the extreme right and left instruments. 

„The successful working of these instruments 
depended very much, as I have before said, on 
their arrangement, a quick eye, and the orderly 
habit of a trained observer; the arrangements of 
reading of every instrument, and of every 
subject of investigation were such that the ons 
constantly checked the other; any erroneous 
readiag of the dry bulb thermometer, for instance, 
was shortly detected by the reading of differently 
graduated, spirit, or gridiron bulk thermometers, 
and any systematic error in the reading of the wet 
bulb thermometer was checked by the observations 
of the hygrometers, whose readings, though related, 
were very different. Thus the arrangements in- 
cluded a system of checks, so that it was not 
possible to continue erroneous readings, when 
either the instru nents needed attention, as the 
wet bulb requirinz more water, or the water not 
frozen on it wheu it ought to be, or still frozen 
when it ought not to be (in the latter case re- 
quiring the immediate application of heat, the only 
source of which in the balloon is the mouth), or 
from the painful state of the observer at times, 
losing to some extent the power of accurate obser- 
vation. These arrangements were necessary, the 
situation of an observer in a balloon being so 


ore and there being no means afterwards o 
iscovering erroneous observations, if not dis- 
covered at the time, or the means of discovery be 
included in the arrangement of the series of 
observations. It remains to mention that the 
arrangements must also include that every instru- 
ment be screwed down to the table or framework, 
so that no lurching of the balloon, no vibration 
of the car from dropping the grapnel, and no 
accident, can displace them; everything else must 
be tied with rope of sufficient length for use and 
safe when out of use; for instance, the lens, 
which comes into active use when at high eleva- 
tions, where the eye loses some of its power, must 
be fixed to cordage near the right hand with 
string of sufficient length that it can be directed 
to any instrument ; in fact, every instrument 
must be screwed down if to be kept firm, and 
everything else tied, and all so arranged as to be 
readily removeable. . . . . «© « «© 

Ia every ascent the series of observed tempera- 
tures, when compared with the calculated tem- 
peratures at the rate of 1° decrease for every 300 
feet, were found to be very different, and that 
these differences, with different ascents, when 
compared, did not agree. The most marked 
differences, in this respect, were found dependent 
on the stat) of the sky, which exercised a great 
influence, and the experiments had to be divided 
into two groups, one with clear or nearly clear 
pr yes and n other krh cloudy skies ; the decline 
of temperature being more rapid with skies 
free from cloud. à 

“ I will first speak of the results with cloudy 
skies as based upon all the experiments under 
those circumstances,” 
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THE LATHE AND ITS USES.* 
III. 


It is most important that the ends of a rod or 
ehaft should be squared up first before the body is 
turned, for the removal of some slight inequality 
subsequently may cause the whole shaft to run out 
of truth. The centre must be drilled with a small 
drill aod slightly countersunk. When the end is 
tquared up, the centre must be run back a little so 
that the tool point may project over the drilled hole, 
and thus make it all true about the centre, as in 


Fig. 4. This will make the work push over to 
one side of the centre, but that is of no conse- 
quence. Let it run as it will; so long as it does 
not come out of the centres, there need be no ap- 
prehension. 

Here is another kind of roughing tool to do 
heavier work with. 


There are two kinds of tools used in foot lathes, 
called straight and heel tools. This is a heel tool. 


Tt is so called from the heel which is forged on the 
lower end. One form of the straight tool has 
already been shown. The heel tool is used on 


| 
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part of an in 


heavy work, and tbe object of it is apparent, 
namely, to hold on the rest and so impese but little 
labour on the workman to retain it in place, or pre- 
vent it from receding. It is generally forged from 
half inch or five-eighth steel. The steel is held in 
a handle twenty inches long, grooved on top to fit 
the steel, and furnished with a handle at right 
angles. This handle has a square eye in the top 
that the tool passes through. A nut at the end of 
it screws up the eye and binds the tool fast in the 
groove so that it cannot slip. 

Here it is complete in Fig. 6. Tho lower handle 
enables the workman to have great power 
over the edge and to direct it from or to the 
work without danger of catching. The tool 
is used by resting the end on the shoulder, 
as in Figure 7, and turning the lowest 
handle. Since the heel holds the tool from 
slipping, there is no occasion to bear against 
it. Ia fact, there is no occasion at any time 
to force the tool from the workman, but it 
must be turned sideways, back and forth. A 
piece properly centred may be cut in any way 
without destroying its truth. 


HORSTMANN’S GAUGE. 
ATTENTION bas been frequently directed in this 
journal to the subject of gauges for measuring 
wire, sheet metal, &c., and various suggestions 
have been made to us respecting the attainment of 
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Horstmann, of No. 8, Bladud’s Buildings, Bath, 
which we have illustrated from a beautiful little 
model he kindly forwarded to us for inspection. 
He states that he has had it in vse for six years, 
and would like to see it in general use: its being 
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and m to the 1-10,000th 
is salable e in his business 
of watch and clock maker. The long screw A is 


cut in 100 threads to the standard inch. The nut 
on the wheel B, fixed to ths long screw A, is again 
divided into 100 parts ; consequently, each division 
on the nut B is the 1-10,000th part of an inch. 
The jaw C is a fixture; D is the slide, which is 
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moved by the long screw A. The jaw E, affixed to 
the slide D, is moveable, to prevent delicate parts 
in watchwork being crushed. The division plate 
F is the index-plate, to show the number of turns 
the screw A has made. The moveable jaw C ac- 
tuates the small hand affixed to the side of the 
slide, and which travels over the index shown. 
The illustrations sufficiently explain the uses of the 
gauge to those who require such. We take this 
opportunity of thanking Mr. Horstmann for bis 
kindness, and to compliment him for the neatness 
and finish of his work. We have tested it with 
various Nos., and found it true to a breath.“ 


BRITISH GOLD. 
By Rosert Hont, F. R. S.“ 
(Concluded from page 233.) 

Our readers will be familiar with the amal- 
gamating process, by which gold is separated from 
the earthy minerals with which it is mixed. The 
extraction of gold by amalgamation is, however, 
attended with serious difficulties. Whenever 
Sulphides, Arsenic, Bismuth, or Tellurium are 
present with the gold, they frequently tarnish the 
metal, and the mercury cannot act upon it. 
Technical language informs us, that the mercury 
‘‘ sickens,” that is, it grows thick, or that it 
cı flours,” meaning that it becomes pulverulent. 
These conditions are dependent upon the presence 
of other metals. Under either of those circumstances 
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ing. The most | much of the gold escapes the influence of the 
forwarded to us by Mr. mercury and is lost in the “tailings,” whilst 


much of the mercury itself is carried off in the 
washi Mr. William Crookes, F.R.S., the 
discoverer of the new metal Thallium, has intro- 
duced an improvement, which promises to be of 
the utmost advantage, in all our operations for 
obtaining gold in quartz-mining, or when it is 
combined with other minerals. 

Mr. Crookes's process posessess the following 
important advantages :—By the judicious admix- 
ture of a certain proportion of sodium with tbe 
mercury its amalgamating powers are, under all 
circumstances, preserved and intensified. It will 
extract gold from Sulohides, and from such other 
minerals as have hitherto resisted the ordinary 
process. It will seize spon gold tarnished by any 
of the metals named above, and which woul 
untouched through common mercury and be lost. 
It will absolutely prevent “sickening” an 
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“ flouring, consequently the yield of gold is 
augmented, and a large saving in mercury is the 
result. 

A series of experiments were made to determine 
the action of the sodium, under such circumstances 


* Extracted from the 


Quarterly Journal ef Siene for 
October. Churchill and Sons. 
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as presented unusual difficulties, and the results 
of these trials were as follows :— 

It should be stated that the mercury contained 
ene per cent. of sodium. 

1. When a little of the sodium amalgam was 
added to ordinary mercury, the affinity of the 
latter for gold was greatly increased, so that when 
pieces of gold were dipped into it they were 
instantly covered with mercury, although when 
dipped into mercury to which no sodium had been 
added, amalgamation was very slow, and difficult 
to obtain. 

2. Floured mercury immediately ran together 
into a single globule, on the addition of a little 
sodium amalgam. 

3. When iron pyrites (bisulphuret of iron), 
magnetic iron pyrites (sulphuret of iron), or copper 
pyrites (sulphuret of copper and iron), were 
triturated with sodium amalgam, the pyrites were 
decomposed, and on the addition of water, a 
black precipitate of sulphuret of iron was obtained. 

4. Triturated with sodium amalgam—a, Ar- 
senical pyrites was decomposed and arsenic 
amalgam formed; b, Galena (sulphuret of lead) 
was decomposed, and lead amalgam formed ; c, 
Blende (sulphuret of zinc) was decomposed and 
zinc amalgam formed ; d, Litharge (oxide of lead) 
and white lead (carbonate of lead) were decom- 
posed and lead amalgam formed. An extensive 
series of experiments has been made at the mines 
near Dolgelly, and in every case, a oonsiderable 
increase in the quantity of gold has been effected 
by the use of the sodium amalgam. The only 
thing which appears to be necessary to ensure the 
usefulness of the sodium amalgam in all cases, is 
preliminary experiment to determine the quantity 
of sodium which should be used with the mercury. 
When too much sodium is employed it attracts 
the other metals nt—in some cases to the 
rejection of the gold ; but when jadiciously applied 
it works with wonderful facility. This discovery 
promises many advantages to the adventurers in 
the auriferous mines of Wales, and it will probably 
lead to the successful working of some of the poor 
quartz lodes through which the sulphides and 
arsenides of the baser metals are disseminated, 
and thus prove a solution of the problem, 
Can British gold be worked with commercial 
advantage ? 


VAN CHOATE'S SUBMARINE TELE- 
GRAPHY. 


II. 

It is stated that the two wheels C, C, are 
arranged and supposed to be turning at the same 
time and speed, having started at a corresponding 
similar point, and that the wheel at the sending 
station has brought one of its projections in contact 
with the other point at d, and that the space ¢ is also 
temporarily closed. Now suppose at precisely the 
same instant wheel C, at the receiving station, 
should bring one of its metallic projections in 
contact with the end of the conductor at g, this 
. would complete a perfect metallic conductor from 
the sending station to the receiving station, whereby 
the electric current might complete its circuit from 
battery B (sending station) to battery B (receiving 
station), and through the earth or water R, us the 
case may be, in the direction of the arrows back 
to the starting point. A repetition of the current 
would pass through this circuit, while the space ¢ 
(sending station) was kept closed as often as the 
projections of the two revolving wheels C, C, 
synchronously came in contact with the proper 
mechanisms and closed up the two spaces ¢ 
and g. 

As to the function and operation of the sending 
or manipulating key or device :—In order that 
the synchronous closings of the open spaces ¢ and 
g (Fig. 5), and the consequent passage of the 
electric fluid through the circle may be practically 


utilized for tel ic it is necessary that 
the key h eee weal should be arranged in 
connection with the other parts of the mechanisms, 
so that it should correspond by proper contrivances 
with a certain signal of the indicator. Suppose the 
device A so arranged that when de or 
moved the space was closed at e when the signal 
representing the letter A arrived at a certain point or 


place ; there being but one: letter or signal A for 
each revolution of the revolving wheel c it would 
show that at every revolution of the wheel C the 
same letter A would appear at the same place. 
As the sending and receiving revolving wheels 
C,C, and signal mechanisms exactly correspond, 
and both wheels start at the letter A and 
revolve in the same space of time, the same 
letter would arrive at both stations at a 
corresponding point at the same time. These 
points and times corresponding exactly to the 
depressed key or moved lever would consequently 
produce closings of the spaces e and g, and the 
electric fluid would also pass through the circuit at 
the same instant, producing the effect at the 
receiving apparatus, which would notify the clerk 
of the corresponding signal or letter at that 
moment in unison with the depressed key or lever 
at the sending instrument, and also the character or 
letter corresponding to the one indicated by his own 
receiving apparatus. A sufficient number of these 
keys or levers are arranged in this manner to cor- 
respond with and represent the signal alphabet. 
To produce the various signals, characters, or 
letters, the same repetition of movement is per- 
formed. 

The important feature in this invention thus 
arranged (Fig. 5), consists in the fact that the 
circuit at the receiving apparatus is mechanically 
and perfectly disturbed at certain intervals. 

The wire or conductor is kept free from all 
influences of return currents, circuits, &c., and all 
„principles of Leyden jar,” &c., are entirely ob- 
viated. The battery current never passes upon the 
line until at the instant of closing the spaces e and 
g, when a single flash is transmitted through a con- 
ductor free from all influences of abnormal circuits, 
as the open spaces e and g are in both cases 
between the battery and the conductor or cable, and 
the intermissions of the circuit, or breaks and 
closings of the spaces e and g (Fig. 5), are so short 
that the ground circuit or return currents do not 
have time to set in or form the clear metallic con- 
ductor transmitting the instantaneous flash in much 
less time than it takes for the ground or abnormal 
circuits to form. Mr. Van Choate claims that his 
apparatus is capable of producing these disturb- 
ances of the circuit, breaking and closing at the 
rate of fifty-eight in a second, and may be increased 
toa much more rapid speed. The letters of the 
alphabet may be printed through cables at this rate 
if an operator can be found so expert as to finger 
the keys correspondingly. In order to write or 
operate back from the other side it is only necessary 
to close the key / at e, and open and manipulate 
the key f at the other end. 

The second feature of the invention is the appa- 
ratus and manner of operating lines and cables at 
least twice the distance that can possibly be done 
by any other system. 

In Fig. 6 will be seen precisely the arrangement 
and apparatus described and shown in Fig. 5, 
except the additional mechanism and plan of the 
circuits at the middle of the line or cable. This 
additional contrivance is a self-adjusting repeater 
or relay magnet, consisting of only one small spool 
of two to four ounces of insulated copper wire, and 
a perfectly balanced armature or vibrator, arranged 
and combined in such a manner as not to require 
an adjusting spring. It regulates itself to the 
variations in the strength of the magnetism pro 
duced in the ceil by the electric current, and works 
as well upside down or on its side as it does in any 
other position, and it will also work as well while 
the magnet or helix is in constant motion as when 
it is stationary. The size of this repeater is such 
that it may be incased in a box about three inches 
long, two inches wide, and two inches deep. This 
relay or repeater is inside of a hard or 
bone-rubber case, hermetically sealed, the proper 
connections of the conductors being made, after 
which this box containing the repeater is itself 
incased in another vessel or contrivance similar in 
its exterior appearance to a bombshell, as shown at 
1553535 7 and 8. This shell is formed 
in two parts put together by means of a screw 
thread. On each side of it are two projections, y 
and z, which are designed and arr. for making 
a perfectly tight joint at the places where the 


cable or conductor passes through to the interior 
case and repeating device, and they are arranged 
something like packing-box joints in steam engines 
and elsewhere. This outside case is made of 
copper, or any substance to resist pressure in deep 
water. The repeater being properly arranged and 
the moveable pivots set in jewels, the electrical 
points of contact armed with a metal which does 
not corrode, the whole is securely placed in the 
hard rubber or other suitable case and hermetically 
sealed ; then this case is fixed inside of the bomb- 
shell-like case, when the cover is fastened down aud. 


‘hermetically sealed by brazing or otherwise. The- 


cable or line conductors project out at each side, as 
shown in Fig. 7, at 20 and æ. 

The mode of laying the cables and repeating device 
may be as follows: — At mid - ocean, or other given 
point, after the proper splices and connections are 
made between the repeating device and the ends ef 
the cables, and after the connections ane 
made and tested, the repeater may be thrown 
overboard with tbe cable from the carrying vessels, 
which may then sail for each shore, paying out the 
cable or line as they proceed; or a vessel may start. 
from one shore and proceed to the other, and when 
at the desired place to have the repeater, proper 
connections may be made, when the frepeater may 
be thrown overboard, as in the first case, and the 
vessel proceed to pay out the balance of the cable. 
The necessary ground connections of the repeating 
circuits may be made with the outside metallic 
casing, or copper chains with amchors may be 
arranged for such connection, and serve also to 
anchor the repeater down. By this arrangement it 
will be seen that the patentee hermetically seals 
and submerges operators in the middle of the ocean, 
which practically perform the duties of signal 
officers. The signal being sent from the starting 
point to them (which may be at a distance equal tc 
the extreme length that an electric impulse or wave 
can be transmitted through a conductor or cable), 
these signal men, as it were, automatically send it 
on again to the next point or station, which may be 
just as far as the first stretch. This arrangement 
is called the double-stretch circuit, while the one 
represented in Fig. 5 is termed the single-stretch 
circuit. The mode of operation of the electric 
current through the circuits, and also the office and 
action of the mechanism of the repeater, differs but 
little from the plan in Fig. 5. The apparatus and 
batteries are exactly the same. The only difference 
being in the repeater and the change of the single 
circuit into a double one. The first circuit beiag 
formed by commencing at battery B (sending 
station) and passing through wheel C, line or cable 
D, and coil E of the repeater, and to the ground 
F, L, back to the battery. The second stretch 
commences at the battery at the receiving station, 
and passes through wheel C, and line or cable J, 
and armature or vibrator H of the repeater or 
relay, and on through G, K, and A, back to battery 
B. It will be seen by this arrangement that the 
line is divided into two parts, and each circuit is 
broken or disturbed at two distinct places in each 
section. The more a line or circuit can be broken 
up the more effectually is the return current 
destroyed and prevented from forming. It has 
been shown before, Fig. 5, that two breaks or 
openings in the circuit were produced in the ar- 
rangement for the single stretch. Suppose this line 
or cable to be one thousand miles long. Now, ia 
Fig. 6 the repeating si or circuit closing and 
breaking apparatus is p in the middle of the 
entire ce, which, is, say two thousand miles, 
so that each stretch is just as long as the single 
stretch im Fig.5. Under the former system of 
operating there never need he any difficulty at the 
sending station with the ground or return current, 
as the circuit breaker or key can be placed between 
the line and the battery, and when an opening or 
break is made at this key point the battery current 
is entirely and effectively cut off from the line, but 
under the old system it is not so at the receiving 
end or station, where there is no break or disturb- 
ance produced in the abnormal current and circuits 
formed at the receiving end by the receiving 
battery. In this plan itis quite different. The 
8 at e, Fig. 6 (receiving station) is kept open 

ternately, accordingly as a tooth or notch of the 
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revolving wheel C comes in contact with the 
corresponding mechanism which closes and opens 
sp-ce e (Fig. 6). In order that no ground circuit 
should be produced from the con'ioual intermission 
of the battery current by the continuously revolving 
wheel C, another opening is formed in the receiving 
circuit at I, and armature or vibrator H This 
opening is never closed except when th: vibra r H 
in the repeater is attracted or drawn forward by a 
5 of electricity acting upon magnet or helix 

The msgnetization of the coil E, and consequent 
attraction of the vibrator H, takes place precisely 
at the same instant that the tooth or point corres- 
ponding to the depressed key closes the spaces e 
and 6, and the current from the battery produces 
the effect upon the magnet E, & , at the same time 
the vibrator H is drawn forward which closes the 
space at I, and the wheel C at the receiving atation 
being in unison with the sending revolving wheel, 
the space at e is synchronously closed with I at the 
repeater, and e, b at the sending instrument. The 
resultant action being the indicated signal or letter 
at the receiving station. In order that the receiv- 
ing mechanism may be used to send back to the 
other or sending side, a double conductor and 
corresponding connections in tbe repeater are 
necessary, or a double arrangement of the repeater 
with a single conductor may be employed. 


GRADUATING LUBRICATOR FOR STEAM-ENGINES.— 
With a view to produce a lubricator wi'h few parts, 
constracted and arranged in a simple manner, and 
yet retaining the character of graduating the flow 
of oil, so that the operator shall be able to control 
it, aad also containing a feed op ning, independent 
of and separate from th: valve-stem, Mr. John 
Broughtoo, of Center-street, New York, has 
invented an improved arrangement. 


CuPoLas AND BLAST-FUnxACES.— The invention 
provisionally specified by Messrs. Grierson and 
Rigby, of Manchester, consists in a method of 
working cupo as and blast-furnaces without the 
aid of a fan, or such other a»paratnus. For this 
purpose th-y close the upper end of the cupola or 
blast-furnace, either by a movable or permanent 
cover, and anply a flue thereto, leading to a steam 
engine, or other chimaey. Where several furnaces 
are employed separate flues from each may pass to 
one chimney ; or, by another plan, instead of dis- 
continuing the top of the cupola or blast furnace 
at the height required for the charge, they erect 
a chimney thereon of suitable dimensions for the 
necessary draught. 


Bricxs.—The quantity of bricks making for the 
Portsmouth harbour works is something enormous. 
At the Chatham Dockyard Extension Works there 
are three brick making machines, each of double 
delivery. One is Messrs. H. Clayton and Co's., 
and the others have been working with Mr. Clay- 
ton’s delivering rolls, or ‘‘ revolving dies.“ About 
1,000,00 bricks per month have been made by these 
machines during the past season. The nine kilns 
at work will contain each about 120 000 bricks, and 
about 40,000 bricks have been used in the con- 
struction of each kiln. The kilns go a month, in 
all, between charging. 


SrzaM-Bor.er.—The invention of Mr. James 
Connery, of Wilmington, U.S., relates to a steam 
generator, the fire-box of which is completely 
surrounded by a water-ja-ket. Suspended from 
. the crown sheet of the fire-box is a cylinder, which 
communicates with the water space sf the boiler. 
The outeide diameter of this cylinder is much 
smaller than the inside diameter of the fire-box, 
and the annular space thus formed ia the fire-box 
is occupied by a series of pipes emanating from the 
lower part of said cylinder, and terminating in its 
upper part, in such a manner that a very large 
heating surface is obtained, and the water is caused 
to circulate freely throughout the boiler. Frm the 
crown sheet of the. fire-box rise a series of tubes 
through the upper part of the water space and 
through the steam space of the boiler; and by 
these means the heating surface of the boiler is 
still further increased, and the steam in the boiler 
is dried and partially superheated. 


LETTERS TO THe EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


THE VELOOIPEDE. 

Sir, —I think it the du y of every subscriber to your 
va uable paper to endeavour to benefit h s fellow workmen, 
and as you have been so very kind and liberal in your 
offer to assist us I venture to address you on the subject 
nf the v. locipede, as manv of your readers seem interested 
in it. Begg ag yonr correspondent G W. Walton’s pardon, 
I mu.t say he overlooked one important point, name y, 
going down hill. If he were to attempt it with a velocipede 
made on his present pan he woud soon arrive at the 
hottom, for his ratchets would give way if he held bacx 
his lever, then the wheels would slip aud away it would 
go. Nowwha Mr. Walton proposes to do with two pair 
of ratche s without being secure, I propose doing with 
one pair and that most safely. 


IRON GIRDERS AND BEAMS. 


Sir,—After reading the letter on iron girders by Thomas 
Carzill, O E., in your last number of the ExGiiso Mg- 
chaxic, I am induced to offer a few remarks for the infor- 
mation of your readers respecting iron girders, beams, or 
Carlings. They can be rolled ither with double tee flanges 
or with single lee and bul flanges in one piece up to 11 
inches deep the former are suitebe for brid res and the 
lower decks of large ships ; the latter for upper deck beama 
of any siz3 vessel Beams or carlings of any depth can be 
made by rolling them in two pieces and welding them along 
the web or middle 1 as practised by the 
Butterley Company, and are e to any required form 
without riveting. Consequently, the beam or girder is in 
one piece when finished. If the frames of the iron ships 
of the Royal Navy and large merchant vessels were manu- 
factured in this manner, greater strength could be ob. 


t ined wi ha great saving in weight, the frame being in 
on piece iastcad of a compound of plate, angle iron, aad 
rivets. 


Joun ELLIOTT. 


If I wera to mike a velocipede I should secure one 
wheel fast to the driving shaft, and keep the other loose 
to be fas'ened with a pair of face ratchets, one side cast on 
the nave of the wheel, the other to work loose on tne shaft, 
to slide on two keys bedded in the shaft to be thrown in 
gear with the hand wheel F and fork lever c c, when wanted 
for up or down hill work or thrown out of gear 
when turning a corner, the hand wheel f to work on 
a screw vastened to the sid- of the velucipede ; a. a, is the 
driving wheel, f is the hand wheel o work the fork lever 
c for throwing the ratchet out or in gesr; eis the side of 
the velocipede, made of 11ln. angle iron, shown in Fig. 7. 
Fig. 1 is a side view, and Fig 2a top view. showing it in 
working order. Fig. 3 shows the fork, Fig, 4 the hand 
wheel, with groove for one end of fork; Figs. 5 and 6 the 
knuckle joint The fork lever works in a kuuckle joint at 
d, in Figs. 1 and 2. J. Rosinsow. 


— — 


PHOTOGRAPHIC PICTURES IN NATURAL 
COLOURS 


Sir,—I was much struck with your first number of the 
Mirror, and the remarks subsequently made in the Exa 
LISE MECHANIC On the subject of photographic pict ires in 
natural colours ; these ted me to take in your journal, as 
photography in natur- co ours is a subject I have been 
working at since 1852, At that time, when in a remote 
part of Burmah, I commenced a set of experiments with 
chemicals procured from Button and Diamond’. in Holborn 
for the p se I was not at that time aware of what had 
b-en don- y others. I was, however, for the mo-t part 
unsuccessful until, about three years ago. when, after ex. 
perimenting in the same way at Masulipatam. I was re- 
queste by my wifo to ‘giv. up messing and do a good 
photograph of the house to send home.“ I commenccd at 
about half an hour before sunset and was surprised to find 
the biue, yellow, and red of the sky rendered in the nega- 
tive, and also the same colours inversely in the 
reflection of the skyin a tank in the foreground, The 
picture was astereoscopic one. I tried another immediately 
afterwards in precisely the same manner, but acer a 
trace of colour was to be seen. The colours. such as the 
were, remained, and about two months afterwards, a friend, 
on looking at the pictures, remarked that the green of a 
particular tree was just ike shat of the original, to which he 

inted. I could however, only discover a very falnt green 

n 2 icular light. This was the last of a particular 
collodiou I had myself made, and the bath soon after pot 
disturbed, and was dried up ducing my absence on a 
mirch. The photog.a;h in question was left in some 
baggage, which had not arrived at Madras when I quitted 
on sick have. When I return to Madras I intend pur- 
suing thesubject asfar as my professional engagements will 
permit; butin the meantime I think it a probable 
that the art will be discovered by some of the learned in 
this country, | E. D. Evszarb, Surg, Madras Army. 


VELOCIPEDE MOTION. 


Sir,—I have before me a drawing of the driving wheels 
of a velocipede, which appeared in your journal at page 60. 
Now, there is no need of 2 clut-hes. M hl e one wueel is 
free, you can turn any corner he it right or left ; the teeth 
also, are cut in aslinting direction, and woud only hold 
one Say: being of no use while the machine is being 


Annexed isa drawing of the hind wheels of a steam ma- 
chine I have nearly finished. 


A, clutch (withdrawn from face of nave to show the 
working) which slides on axle. 

B, spring which holds clatch in position till withdrawn, 
which is done by means of a chain from driving seat. 

C, face plate of nave for the 55 of clutch, A. sliding 
into. A. W. Forsxs (Edinburgh). 


Esrata.—In No. 43 of the Ezorisg MECHANIO, 
197, last line but one of my article on cutting screws by 
et ange wheels, there occur five marks of equality =. Of 
these, ro:ain the first, omit the second, and convert the 
third iato full stop .; same line for 22} read 48} ; next line 
omit the =. Hts K 
RBE? Huust, 
Enfield, N. 


“OUR SUBSCRIBERS’ NOTES AND QUERIES. 


CVT CAL Macuixg.—Will any realer inform me 
how many revolutions a centrifugal sugar drying michine 
makes per minute, or of any work which contains a 
description of such machine with its price, and where it 
is to he had? Macis ET MAGIS. 

Varxiss. Can any photo correspondent tell me how to 
mange a varnish that destroys the tilm whilst drying 
before the tre? Iam aware that a weak solution of gum 
as a preliminiry to the var ish will do, but th t is too 
much trouble ty one whose time is very much taken up,— 

W 


DV. W. 

Preseevina Instacuents.—Cao any rcader inform me 
how to preserve mathematical instruments without using 
vil or gr ase? A. . 

Water Presscre —Can any reader tell me how much 
mor water should I get froma lin. pipe in the hour by 
iocrea ing the pressure 2 3 and 4 times say tu sart 
with, I get 1.00 gallons per hour,? T. GRE. 

Heaver’s Cacck,.— Will H. H. inform me in what work 
oo turning I can tind a description of tHealcy’s chuck 
mentioned vy him i; No 42 of your journal? T M. 

CoG WHr BLS —Will ny reader iufurm me how to find 
the pitch IL bes of cog wheels? - Wu. GALE. 

LEATHER STR.PS — an any reader inform me how T can 
join driving straps with cem-ni witout laces ?— W. FARN. 

CANADA BALSAM. —Can «ny read r inf.rm me of any 
mea is other thin that fheatb. which Icn render Canada 
Ba sam which has set hard io a boitle, soft and tit for use, 
permanently preferred? —Micnos, 

Dark Tent Can any reader give me instructions for 
makiug a Dark Tert as used by photographers in the 
field ?—CrystaL PLS 

ASTRNoMICaL I strument.—Can any of your e rres- 
pondents inform me how to make an instrumen to com- 
paire the spectra of the sun, met-ls, &c., or describe the 
method employed ?—E. T. HARTLEY 

Sraixinc LEATIER.— Ca ı any realer infor» me how to 
stain leathe a buff colour and so howto grain leather 
that is curried a dark colour in tbe grain? J R. 8. 

Coorg DAur.—Cau any reader inform me bow itis that 
if the airte withdrawn from a co:l mine, it is found on re- 
occup ina to be fil d with chose damp. 1 am qu.te aware 
of the form „ion of cheke-damp after an evpius:on vrut 
it is where no such accident his oceu red that I hive 
difficulty in acc unting fer the production of that noxious 
fluid. FOS 

Bossex's Battery —In vol.1. No. 18 of the ENciisn 
Mec.uANnro a de cription is giv n for maki g the carbon 
for a Galy uic Battery: but to be mounted the same as 
what mee’sis therefore. t! ey have to be © P-atinised ” 
Could any subscriber ive fall pa ticu ars how the Cnarcoal 
Cylinders are mide, and what they are made ..ffo Bunsen’s 
Battery. aud iso the size for a quart vattery?—D Ba HAM. 

Liquip LK —Can any reader give me informa jon on the 
fo loving su fects :—1. I want u Solvent for Indian Ink but 
one th t will not hurt he pen), or a recipe for making 
liquid ink? 2 How to colour traciogs on cloth ?- 
DRAUGHTSMAN 

HypravLio Excine.—Can any correspondent explain 
how a steam engi.e is wor.et by hydraulic pressure, 
instead of steam? I understand there is an engine on this 
principle in the lead mines at Silverdule, Cumberlaud — 
ARCHIMEDES, 

Hyproaeyv Gas.—I am often using the above gag about 
6 cubic fect at a time. I have tied several times to ma e 
it with d luted sulphuric acid and zinc, five of water to 
one of acid in a Wolfs bottle that wil contain about 3 
pints Oa esch trial ith 8 proved a very slow p ovess. L 
ouly get about 2 cubic fect in o e h ur will sny reader 
inform me o' the asie-t and most expeditious method of 
makiug the „bove gas in quantity simi ar to my require- 
ments? There is a m-thud by passing a jet of steam 
through au enclosed chucosa fire the oxygen being 
absor.ed by the charcoal, while the hydiogen passes 
through I have not ried ths.—J P. Lewis. 

Dark Poatraits —I | tely purchased a second-hand 
camera «nd lens with chemical apparatus, &., thinking to 
ob an good portraits from it. but all that I have tak n 
have proved so ve y dark thit I get laug ed at fur my 
pans. The room [ take the po r.its in is about 13ft 
square, with one ~indow in it. I use white cur:ains for a 
bickgr und. Will avy hiad correspondeut assist ?—AN 
Usdocckssrrl AM\iTBUR 

NEGATIVE OLLODION.— Many tha ka to R. H. P. Will any 

reader of he Mecaanic ans ve me the fol owing question. ? 
1. How to make a go d keeping negative collodiun, uit- 
able for in>ta..tanevus portraiture? 2 How caa the stain 
be removed fenn siuined gl.ss so that it may appear iran- 
a I want to write jetters on it or ornament it.— 
A. P. 
Macxesit Wiese - Can any of your reader: give me 
any information as to the practicability of burni g mag- 
nesium wire, either alone or in comb, nation with cotton as 
the wick of a smell candle or taper? J. E. H. 


REPLIES Ta QUERIES. 


MICROMETER. —I am not resident in London, and cannot. 
off. hand, supply T W. B. with he drawing of Mr. Las eib's 
mounting which he requests; but if he will wait until I visi: 
town, I will try and wet him what he wants In the 
shape of a s etch or ske ches of Mr. Lassell’s (and also 
of r de la Rue's) equatorial mountiog fora reflector I 
may mention focidentally that Mr. & ack, the editor of the 
Intellectual Observer exhibited. what seemed to me. a very 
efec ive mouvtiog atthe -oirre given by the President of 
the Roval Astronom cal Sicicty at Willis’s Rooms on 
Wednesday night Mr. slack is a personal stranger to me. 
wat I have no doubt that an application to him by T. W. B 
wou'd meat with that courteous attention which {s always 
accorded to cuch applica:ions by eminent sci-ntifie men, 


ENGLISH MECHANIC AND 


With reference to the spider lins position micrometer 
(«hich. of he two. I consider the b tter instrument fo an 
am*teur) I will describe my ovn, now Ising b-fore me, 
rs beiny of dimen ion- suitable for such a telescope as your 
correspondent possesses. It consists then, of a circular 
brass plate, 4 inches in diame er anl Ot inch thick. 
toothed on its periphe y and divided into 36 °. Ths is 
read to 1“ by means of a vernier attached to the part next 
tobe mentioned. Upon the perfor.ted axis of this circle 
turns arects: cular brass box 3 5 inches long, 1 8 inches 
wide, and 06 inch deep. This box con'‘ains two forxs 
which slide one within the other in opposite directions, 
Across them are stretched the spider lines with which 
mensurements of distance are effected. To each of these 
forks is atrached a screw 0'2 inch diameter cut with 199 
threads to the iuch : these screw. project through th- ends 
of the brass box, and enter two milled heads with each of 
which is connected a circle, 195 inch in di meter, gradu- 
ated into 100 pirts, and r ad from «s line cut upon a small 
brass arm, one of which projects from each end of the 
box. Of course the motion of either of these Heads th ough 
one division of the circle moves the screw and itsa'tac:ed 
fork 0 Ol inch The for s ac pressed in directions oppo- 
site to those in which they are drawn ny the screw.. by two 
wea: springs Th re is alsoa blac ened metal plate con- 
tained inthe box with a combon one side of it; which 
comb is cut y the sim» screw tool as the mier meter 
screw. The zer>div.si n of this in the centre terminates 
in acircular hole, and every fifth and tenth division is 
made ionger f r facility of c unting. The oject of ths 
comb is to read off whole revolutions of the micrometer 
screws. Paral-l to the edge of this comh, and most 
accurately at ri:ht angles to the dir ction of the two move- 
able wires, is stretched a fixed one forthe measurement of 
pos tion. It will be obvious that th-se three wir. s must he 
as nearly as poss.ble in the sa e plane. w they have to be 
viewed simultaneously with a powerful marni ier This 
magnifier is an ordinary positive or Ramsdea” eyepiece, 
s ding into «tube atthe t-p of the hox and of these eye- 
pieces three at least will be require! Finally. the whole 
box, microm: ters, screws, eye-pirce and all, moves round 
the axis of the passition circle oy means of a mi led head 
and pinion working at one end of an arm immovenbly 
fixed to the bottom of the bax The other end of this arm 
carries the vernier +s mentioned above, for reading the 
position circl:, My own micrometer is one of the late 
Andrew Ross's. Troughton and simms' differs from it only 
ia the fact that the part carrying the vernier in their 
lustrumentsisapl te a d notan arm, I miy just mention 


one subsidiary contrivance and that is of the top pate of 
the mi rometer hox, which moves by ara k and pinion. so 


as to bring the eye pie-e centrally over each wire and so 
avoid para lax, 


the telescope, This as in the double image micrometer, 1s 
for the adjustment of the zero of position The double 
image micrometer co :sists, in effect of an ord'nary terreg- 
trial eye.piece, the hird lens from the eye end being 
bisected The semi-lens moves accu ately in the direction 
of the diameter of the lens and consequ otly at right angies 
to its «xis AS to the relative practical value of it, and 
that of the wire micrometer, I apprehend that there is but 
little to choose between them I think thouch, as I com- 
men ed hy »aying that the amateur can employ the wire 
micrometer more easily than the dou le image one; al eit, 
the l st possesses thy unquestionable advantage in the 
case of faint o:jects of requiring no artiiicial illumina- 
tion 

One word of caution to T W. R. in conclusion. Let him 
on no account attempt to make a micrometer himself 
Very very few . pticisns c.n turn cut even a med r.tely 
decent oue. The «xtraordinary difficulty at‘ending the 
cutting of a perfect screw s. in limine an almos insuper- 
at le onstacle o the mass of tradesmen. Wh-t then can an 
amateur possibly hope to do? I think that if T W B. 
conld dissect a high class micrometer, he would scarcely 
need my advic in this respect. Let him, if ce wants to 
save his time »nd money. go to Troughton and Simms, 
D.l meyer. or Dol.ond I should add Co ke's name but, 
for the fact that his exquisite micrometers are made prt 
and parcel of his telescope tubes themselves) I feel 
mor lly certain hat the comparison of one of th ir instru- 
ments with a chef d gurre of his own wo id induce him 
to thank m- sine rely for this hint Verbum sat sapienti. 
—A FELLOW OF THB ROYAL ASTRO .OMIC.L -OCIRTY, 

Et-ctric.—In nswer to A N Ibegtosa that I have 
a cylinder machine (home made) which acts s..mewhat 
simiiarto his. 1 find mine performs ‘et er by throwing 
the silk hac: off the cylinder. Lat ribute the loss of elec. 
t icity to its flying off f om the fine alaments round the 
silk, «nd from the dust which collectson the outside In 
machines made for sale the silk ap ears to ba varnished 
Icannot say whether hat prevents it -ARR w. 

EvectricaL MACHIN®.—In reply to \ V, in No. 43 I 
beg to say that I have an electrics! machi e very similar 
in co struction to the one he describes but ~maller, being 
Only 10} in hes in leagth and 7 iuches diameter. The 
only inportant differen es are. first, hat the cu hion in 
mine is not insulated, but, on the contrary when in ac jon 
is connected by a chain with the ground. The one de 
scribed Ri A. N ap ears to na perf-ctly insulated, Se 
condly, that the whole of tho ends of the cylinéer, as well 
asthe caps ae covered with sea ing wax varnish and 
this is, I delieve really nece sary. The hole in the cap of 
which A N. spea 3 would make no diffe ence whatever, 
especially when the ends are covered with sealing wax 
Mine has power suffic ent for all ordin:ry purpox<es, 
‘though it is + very old one, and h.s m y defects “pps 
rent:y much more serious th n A. N. has to compl in of 
Ith s a woole. -xle through the centre, „ hola 1 6th of 
n inch in one of the c ps, «nd is by no means true to its 
centre. I ch ll be gl d to lein if A N. succeeds, and 
ai atte hippy to give him any further inform ition.—J, 


MIRROR OF SCIENCE. 


I should, perhaps, als sa that the entire 
mi-rometer (position cir le and all) moves with very stiff 
frictiou in the tube b. whi h it is screwed to the ey- end of 
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ELECTRICAL Macnixg. - I beg to offer one or two remarks 
in «answer to A. N. who states thut h's Electri-al Machine 
will not net. I made one of ahou the s:me sige an! of 
the same kind a short time sin e. which act d remarkably 
well) The nrst thing [ votice in A. N.'s des riptioa of nis 
machine, is that a. he cushion 's insul ted. a metallic 
ch inor wee having communication with the table or 
earth should be attached to the nac: of the cushion. In 
My machine the cushion was not iosulated. If A. N has 
not provided a chain for his cushion that may be the cause 
of failure. 2odly. If the silk flap from ‘he cashion ap- 
proaches too vear the points of the conductor the mac i.e 
will not act llin is quite near enough. These are theonly 
two circumstances I notice likely to .nterfere withthe act 01 
of he machine, supposing it pertect in other respects A N. 
states tnat his conductor is made of tin jsepanned). I 
suppose he does n t mean th.t it is covered with a non- 
couductio, material. The best conductors are th se m- de 
of brass. an ths next b.s; those made of wood covered 
with tin-foil.- R.T. 

POWER OF Mick so. A correspondent as! s for an 
explanation regarting the powers of his microsenpa Per- 
haps i- may help him out of his difficulty to le ru that the 
power ascribe | to microscopes in advertisements is usuxily 
given accord ng to the upecfleinl area; thus u power of 
6. 00 corresponds to about 77 diameters, so that his p ero 
of moth's wing should app- r 7, inches Log and of the 
8 me bread h. But your correspondent must also remem. 
ber that all persons uuxccastomed t+ microscopes at first 
da to be le s magnified than they real y are. 

BoiLer PRESSsTRE. —Many thnks to Mr. Tonkes for the 
formula he has given But he must he aware that it will 
t ke «less pressure to break or burst a boiler th .¢ has 
been in use for a length of time than it would when n- w, 
For iostaoce, if his tormul: will show correcily the barst- 
ing pressure of a new boiler, does it aiso show the 
bursti. g pressure of a, old boiler? For it is evident that 
a boiler wll be the w rs- for wenr ani ther fore will bear 
less pressure than whea new, Davip Kxioꝝr 

Tur SreaM Dome —W terry wishes fer information 
tending to the dvantages of the steam dome. In all 
welt designed boilers a steam dome or chamber is a posi- 
tive essent al. Every voiler is supplied with à certain 
amount of steam rom, or what, when in use, is considered 
by dome cngin-er: equivalent. For instance. many engi- 
neers wor th-ir boilere when the steam room is not p o- 
perly proportione i ata hixher pressure, hut this pan has 
many ol jections, cau-ing the boier to prime. aud increasing 
the abil ty of explosion lu lengtheniug the hviler or in- 
creasing the diameter the objections are obvious though 
these are means oft n practised. Applying a sep r te 
steam chamber obvia es all these difficulties ; by this plan 
you obt ia the required st-am room with a boiler .f sm ll 
diameter, decreasing the danger of expl sion, your s eam 
is dr er the spray and water caused by primiug of the 
bol er is decreased in its ab lities of entering the cy inder 
by the greater distance it must rise fom the surface and 
the smaller sp ce iu which it has to act Toexplain the 
advan »ges and defects of the diffe ent plans of incr asing 
the ste-m room w thout decre sing tue strength of the 
boiler, would take more time than [can at present spare: 
bu I hope -hatt.e rough sketch of the advantages aad 
def cts for and aga nst the usefulness of the steam dome, 
Will fuflueoce Mr. Berry tow rd having one for dan, er, 

conomy, satisfactory work, and therefore expense all stand 
in its favour. - A. N. 

VENT. LAtIOoN.—I beg to inform Ventilator, No. 41 that 
I have found the “ Arnot Ventilators" answer very wel 
provided a sufficient number be distributed at bottom an 
top of ext rnal walls; ne air brick could not be expected 
to give sufficient ventilation —J. I. 

COMBUSTION -—(James Roner son, Jan. 19.) The Argand 
and all other light-givi ig ga.-burnera ciuse a deposit of 
goot oa wh tever is heated over them Apparently the 
inquirer is u acquainted with the Bunsen Burner (30 
named after its inventor, M. Bunsen, Engineer, of -serlin) 
which gives intense neat without the slighte:t deposition 
of soot, ani whic» at the same t'me serves as a stand or 
support for any vrs-el to be heated overit Any ga -fittiags 
manufacturer will supply it and explain the mode of tem- 
Drin the exact propo tions of gas and atmospheric air 
as is requisite in using ths most as fu imyemeot. The 
price is from 4s. 6d to 78. 6d. exclusive of a short piece of 
Indi -ru , ber tube to congect it with che gaS-uracket of the 
room -O 8. 

CuomBustiow Instead of the Argand Burner lel James 
Robertsou u-e a numb r, more or less according to the size 
of his ask, of small vas jets, and place his flask over but no 
quite touching tnem ; he will then ootan .reat heat, aud 
will not de annoyed w.th smoke or soot gathering on his 
flask If it be a small flask 3 jets will do very well —MaGis 
ET Magis. 

Latus Motion. —If F. G. B. would give a botter ex- 
plan ti n of whathe wants, I mightbe able to assist him. 
If hed sires to obtain a slower motion with increase of 
power there are sever, eas. modes of obtaining it: all, 
however are acombin.tion of pulleys Sho ild be use a 
Set of pulley. overhea!, I should advise him to give them 
a literal movement, so chat, f necessary he can briug 
any pulley he desires over any corresponding pulley ou 
the the ty suen a combin tioa of pulieys he will be able 
to obtain a great varie y of speeds and powers I see no 
p‘rticulsr objection to his masing his he self a ting in 
the way he pr.poses, I know of a lathe so arranged, and 
it ects sa isficcorily, If he -prinkies his straps with 
5 resin, the straps will hold tirmer.—ApDRtAs 

BISON 

` PEED OF Larax.— In ane wer to F. G B. I muet rer ud 
him that by whatever means he lowers the speed of his 
lathe, he does not increase -he bite on the coue-pul er, 
The proper way to give his lathe more power wou d be tu 
make it doubie geared. The way I improved my own single 
Scared liue was by m iking a face plate to acrew oa nose 
of mandril (as large in d ameter as posible) with sheave 
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groove on edze, and fitted with centre &., to drive like a 
railway wheel lathe. It turned off shavings very nicely 
I also fitted ore as a drill chuck wih which I used 
a 1” drill, I must add that my lathe is a, 6“ cen!re.— 
ARROW. 

Laran anp Frer Saw.—F. G. B had better get a double 
geared head to his ‘athe if he wants to tate a stiff cut 
He cao hear further about it by writing to me. John 
He b rt inquires about fret saws Dy writing to me he can 
have any loformation Ican also give him some hints on 
the moulding machine he enquires about.—E, L., 5, Plai 
sance cottages. Jersey. 

BLU. PICTURES. R THE CravoTyre Process. - In answer 
to Iodine, very pretty blue pictures may be produced Fy 
this process. as follows :— 

Ammonia-citrate of iron, , 40 grains. 

Distilled wa'er ... 900 ae . . L ounce. 

evenly over the paper, by means of a flat brush or 
a gives rod, the above solution. Allow to dry. Exposeto 
light under the negativo for a few minutes in the sun, or 
from half an hour to one hour in the shade, depending on 
the intensity of the licht. Spread over the paper in the 
same manner as above the following: 

Ferro-cyanide of Potassium _... ve 1 drachm. 

Vater ié see eee one «„ Ll ounce. 
Which immediately on being applied hecomes of a blue 
colour, Allow to remain a few minutes, then wash in 
water, and a blue positive picture wil“ be the result To 
prevent the picture fading, apply a solution of carbonate 
of ammonia which turns the picture of a lavender colour ; 
then wash in wate: and dre, when the blue co our will he 
restored. If the pic ure has not been exposed long enough, 
it will he very faint —A. P. 

A Corioca Acoustic Fact.— Under this heading appears 
in No 23, vol 1, of the ExoLisn Mecmaxic an article 
respecting the absence of sound in the ce tre ofa be I. whil 
at the same moment it was sounding loudly outside. As 
Acoustics have a bearing of no little importance on matters 
of every day life. Ihave thought an explanation of my 
my the might be useful. Presuming that the 
theory of vibrations ig general'y uvder-tood I may com- 
mence by observing that the aeria' wive< or pu'ses pro 
pagated by the external surface of the vibr:ting ell flow 
freely outwards in all directions and being unre‘arded in 
their course may reach the utmost par s of the cham er or 
beyond But inside the hell it is quite a different ma ter 
the eerial waves flowing from the inner surface f the bell 
have no -xit there, but are met und checked equally at all 
point- by pulses in exactly opposite directions, thu- 
completely coun'eractine each other before they reach the 
cen're, where in cons quence there can be nosound An 
occu'ar proof will be a wooden hoop thrown into the water 
you mav agitate sufficient y to cause ripples to extend 
severa yards outside the hoop while they will only extend 
from he inner surface a few inches towards the centre 
where the water wil remain c mpuratively smooth, This 
afford: a hint for the construc’ ion of , quiet chamber, 40 — 
Youve Ipea, 

Parrr. xd Macio Larterss. — For painting magic lantern 
slides I always diaw the outline with India inx. and fling 
in with any of the following colours or mix ures of them: 
Carmine. lake, burnt siensa, s pla incigo, g mboge. and 
Prussian blue The. olaurs must be used as thin as poss:- 
ble, and varnished with Canada balsam to render them 
transparent.— E. T. H. 

PRANSFER VaBNIsS.— The following may suit John 
Taylor: 

. Genuine pale Canada balsam and rectified oil of tur- 
pentine equal parts. 

2. Mastis in te irs and sandarach each 4 ounces; recti- 
fied spirit l4 pint ; dissolve, and add pure pale Canada bal- 
sam half pint 

Both excellen: for his purpose for Diaphaule, engravings, 
lithographs 40 T. K. 

A MopsL Exotne CTLIvoER.— Thoma Crowe can ob'ain 
a brass cylinder o the -size he requires at the Phanix 
Works Molver ampton, price twenty sh.llings.—0 J. 

Macker [+ s0Lation.—I thank Mr. Ale · auder for putting 
me onthe right tack in reference to his Patent Compass, 
I consider it quite orisinal and very clever and I wish him 
every success, But I stil) r tain my opinion on the pos- 
sibility of insulating a magnet and : ope goon to : ommuni- 
cate some of the exp riments on which it is founded, — 
R. W. WILLIS. 

To Cusax OLD Brass WO. k For LACQUBERING,—Mr 8. 
Ste vens might try the following and state how it suits. 
First boil a strong lye of wood ashe-, which you may 
strengthen by soap lyes ; put in your brass work, aad he 
Iscquer will immediately come off; ther have ready a pic le 
of aqua forti- and water strong enough to take off the uirt, 
wash it immediat ly after in clean water, dry it well and 
lacquer it.— DAVID KS In 

Dissolvt G G Lo AND SILVER.— Young Mechanic will 
find that nitro muriatic acid (a mixture of nitric and mu- 
riatic ac d) will readily dissolve go d and nitri acid silyer, 
I believe that alcohol poured on the surface of the solution 
of gold will ta e up the gold from the acid, and by being 
applied to the steel will g'ld ir.—E F H. 

RM ghTS.—Armenian —Dissolve 5 or 6 bits of gum mas- 
tic, each about he size vf a la ge pea in a- much rec ifled 
spirit as will suffice to render it liquid, and in another 
vessel dissolve «s much isinglass previously coftened in 
water (the water not to be used), in French brandy or 
rum, as will make a 2 ounce phial of very «trong glue, 
adding two amall its of gam ga bauum or asmmoniacum, 
which must be rubbei or ground till they sre dis-olved ; 
then mix the whole with su@icient water. Keep the glue 
in a closely stopped phial: when intended for use, set the 
phial iv boiling water Chinese. - Fines: paie orange 
shellac. broken small 4 ou:ces; rectified spirit (the 
strongest 58, o p.) 3 ounces, d gest together in a corked 
bottle in a warm p:sce unt | dissolved ; it should have the 
coosistence of treacle. Both the above are very strong, and 


the very best for wood, glass, ivory, jewellery, and all i 


fancy works.—T. K. 


Cnocknd —I forward a sketch of a double cone chuck 
for holding rod metal. which may answer this correspon- 
dert'a purpose; fie 1 isa plan of the chuck shew'ng the 


hexagonal nipping nut; fiv. 2 is a sectional elevation 


through the centre shewing the arrangem nts of the parts: 
fig. 3 is a plan and elevation of the double cone. The 
spindle of the lathe is bored up and the rod is inse - ted 
leaving as much projecting in fro t of the nnt as will 
ma! e say two nails, then tighten» the nut, which will make 
the cone advance, and nip the rod tight when the first 


wie 3. 


two are finished and cut off, slack the nut and draw ou! 
the rod as he fore. and so on ill the rod is exhausted. The 
co e is made of steel with three slots in e ch end, ending 
in a emali hole as 8 ewn iu the gsetch (No 3) this allow. 
the cone o spring a little and so retain the rod quit- fast 
when the nut isscrewed up tight. This chuck is both 
convenient and true in its opera ion, and by hiving se eral 
cones of different diameters internally m.y ve made to 
take a var ety of sizes.—J. D. 

STEAM D Ne —In answer to W. Berry (No. 43,) r spect- 
ing a st am dome on his bol er: When steam is generated 
wi h great :apidity, aud in smal! spaces, it mixes with the 
water, 30 as to produce a foamin,, which is often very 
troublesome and even dangerous; also sometimes water 
passes off ac. ng withthe steam. To obviate the lw ter, which 
is termed priming the steam is allowed to asc nd to an up. 
right chamber cailed a dome. where, being ina state of com- 
par tive rest, it deposits ths water and after being fr ed 
irom it passes into the ste.m-pipe and thence to che engine. 
- D\VID LAY THOMSUN . 

GOLD LACQUER Fox Briss —Take of rectified spirits of 
wine two quarts, and of seed lac three p unde. Pick the 
seed lac particularly clean and cle 'r off all black and 
brown specks and pieces as upon that depends the en ire 
besuty of the lac; „dd them toe her ke-p them warm, 
and shake often; wheu the lac is dissolved it is fit for use. 
—D.vip Kyicat. 

MILL FOR RI DIG Pelxtina I-. In answer t» Jno, 
Langley—the aint or colour mills are used by m st 
Printing Ink Maoufacturefs They are easily cleaned snd 
are made by Joseph Rhodes, Grove Iron works, Wake- 
field, 8 L. 

Excnance.—As I have a quantity of Fossil Teeth out of 
the Bisck Shale which overlics the low m.in se m of Coal, 
I will exchange hem to any»ne for apy rare object for the 
Micros ope. DAVID Ksicat,—Telfoid’'s-buildings, Dudley 
Colliery, Northumberland. 


ANSWERS AND NOT CUS TO OOR- 
RESPONVENTS AND RUDAD ERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet- street. 


P. H 8 (Richmond road).—Your scheme is a very in- 
renious one—h ve you tr ed it on a model? (We suppose 
you have done so). Its deine an improvement” is quite 
another question, and a diff uit oue to answer in the 
face of the numerous existing methods. It is better, 
perhaps. than some, and is patentable. The arrange- 
ment of pasts in very good, a d the control god. We 
would advise you to try it on your. model, carefully 
noting your re-u ts If zou don’t think of p. tenting, 
we wil J publish it for you. 

N. SouLe.—it was done years ago in the Adelaide Gallery. 
A negro head was fastened to the body by m-ans of two 
magnets, and the lecturer used to try to cut the head 
from the shoulders by means of a knife, in which, of 
ceurse, he did not succeed—though the knife pa.sed 
through. 

A EroTOg writes to us thit his church Is in a woful con. 
ditio Just now, all attempts to warm i beinz unav.iliog, 
it being *‘ perishing co d round by the walls whilst in 
the body of the church, the heat is inconstant, but 
generally far too great.” There scem tn be cleven 


large windows to the building These rapidly cool the air. 
The cue tempora-y. is this: To cach window level 
wih the inner wall fit a frame, over which ha- beea 
stretched stout calico Test the temperature, aud you 
wil find thereafter that it will be equal, nearly all over 
the building The reason fo- the evil is that the glass 
of the many windows has a tenideacy to carry a vay that 
heat from the air which has not b'en abstrac ed hy the 
large surface of cold wall. The draughts also will be 
s opped by the same means. 

A. GiLuovp. ~Y ur invention seems original and worthy 
of adopt ion. Tou are no rich enough to patent it ; then 
do as many a good man has done before you, ma e a pre- 
se t of it tothe world. If you do not like ths idea in 
this lacht. you will doubtless profit by handit. g it over to 
your emp oyer. 

On Messrs Shand and Mason of Upper Ground- 
street. Blac friars road, will give you all the necessary 
inf rmation you desire. 

J. Measv«ts.—Apply to Mr. White Bedford-street, 
Covent-garden, who is the priocipal agent: the descrip- 
tion you requiro will co-t bout EA ts.. but the app.ratus 
can he had sep rate at a very moderato figure, and 
printed instructions ziven for fixing it up. 

N. 84MWIL.—A taking title, but we don't think it will suit 


you 

G. Saytas.—The author is Charles Knight. Try at his 
eatad'ishment in Fieet-street. by Punock office. 

A Panapox.—Bourne’s is a fi-st-class work: it is ap- 
pearing in parts, and in this respect will ault yoa 
weil, 

OLD PHILOSoPHER.—You can get the numbers of the 
MIRR og trom the pub ishers of this journal. 

W. Megrs —Your figuring is quite correct, your basis 
wrong, so it all falls through Were you correct we 
might anticip.te dread ul disasters through the uso of 
the apparatus We h ve no the disasters, the thing 
works well; go very fo.tunately, you are wrong. Don't 
waste your time. 

THoMaS JaMes TURNER. — Received. 

F. J..x+8.—The catalogues of Spon, Weale, Virtue, and 
Atchley, the booksellers. may assist you but we do nos 
tina there fs any work publish d tr at ng sufficiently 
on the sudjects you ame to make it worth paronan. 

J. F. AroHE Ley —Stupi'l, we grant, but will draw atten- 
tion and good will come of it l 

R. O. B,—If vulcanised. you can obtain it at any of the 
large Inula-rutber manufactories. 

RoBakT Watsov.—You cin obtain such a wort of Wea'e, 
Hookse'ler, High tio born Respecting the castings, 
you had be ter seek the information through an adver- 
tisement 

T. DxIELS.— There sre many agents who live by preying 
upon youug men in search cf such employment. Mave 
vo hing to do with these, but advertise in the Railway 
Journals 

eran P.oved.—An American invention—not patented iu 
us land 

SIAM Sa I wins. — Thanks but already answered 

J. P B.— Better try and se l the idea to some honourable 
firm. Do not ris a p tent. 

Mo. E. V.— Illustrations have appe red ia hack numbers. 
Your other quest ons would require more space to answer 
thao we can well spare. 

Q. Z K.—We try our u most to supply the wants of onr 
subse. ibers, but we must really decline incurring the 
expense of engraving atin er’. whee -barrow. It «ould 

be, we are iuclined to think us less to tne majority of 
our readers, Why not ex.mine oe yourself? Th-re 
are plent, to be fou d in the streetsuf the suburbs. 

. W. N —#ketches received 

Leataer Laas can obtiin the article through any of the 
lar. e dealers in shoem :ker's materials. 

HxBxT T.Oxd. — Thanks fo your offer. 

C. J. (fitchfield-street) Can you forward us the plan ?- it 
will de returued to you. 

A. P. Yeu do not state whether the watch ia an English 
one; bu. in any case, if the watch nakers can do 
nothing with it, the sooner it is out of your po session 
the b: tter 

J P. Aap. Drawing r ceived. 

WM. Fars.—Fr.m wh.t are the blua and starch manufao- 
tured? Explein yourself more oan 

Ax OLo HaND.— Ihe committee of the exhibition will 
guarantee you so far as they are concer ed; but such 
guarantee amounts t» uothiug. You are powerless after 
the exhibitio» is closed, and even while it is open the 
Americans can be pirating your inve.tion. Thanks for 
drawing our attention to the article The w iter is an 
amateur ouly, and perfect y open to correction. The 
author bas not noticed he queries, he resides, at a coo- 
si.erable dlst nce trom Loudon. We shall be glad to 
hesr from you at any time. 

WI. Lias Winks —There is some ingenuity in the idea, 
but we are afraid that it would be difficult to work out, 
Do not ri ka pateut. 

R. ı.—Wr te again Your las’ may have been mislaid. 

D. WusttTon.—We shall be very glad to receive your con- 
tribution. 

E. R B.—1. Try pon publisher, of Bucklersbury. 3. We 
shall publish one sh. rtiy. 

Brazisx.— We cannot assist you. 

Matrison —Thanks, but scarcely worth engraving. 

d. e should prefer the drawing of che ve o- 
cimer r. 

Tuos. Da VZT.— Lockwood. Paternoster row. 

J. E. H.—in small quantities a: any chemical reposlitery. 

A. B. C. — he question has beou already answered maay 
times io thia Jourual. 

T. Suyta«. We real y eannot sty. 

J. H. Ronssr. - Your zug. es ion is good, but we are 
afraid tu.t we cannot entertal. it. 

STREL.—The p.ates can ve made, bu’. they will be expen- 
et Any re-pectable manufacturer would undertake 
the Job. : — R 
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G. O 0.—Received, 

EsGuisH Macuamo,—Articles have already appeared on 
the subject. 

Lsynes Jaz.—Many other answers have arrived. 

A. K.—We should like to see some of the crystals. 
You have heen f. rtunate in your experiment. 

BoTtLED A: &.—Through any mechanic«l engineer 

T. T. K.—See back numbers. Bronzing and soldering 
have both had attention paid to them. 

Lixcolx — Apply to Weale, Bookseller, High Holborn. 

Jos TA Straance.—Our correspondent forgot to keep his 
promise, or was perbaps, unsuccessful in his experi- 


ment See letters ou the subject in the present 
Pune 
A1 PA. —- We have seen a machine somewhat similar, 


but it was never looked upon as anything but a curious 
toy. 

ALFRED RIXD III. - Received. 

BottgxworTH.—Will appear shortly 

E M. J. Savace. - Of any of the American agency offices, 
We do not know the price, but not expensive. 

Waxr HITr.— Purchase a book on the subject from Spon, 
Pubiisher, Buc«iersbury. 

A Tove o Jzuws Lizz will find a recipe in one of the early 


numbers. 
Locxsurrn Advertise in the mechanical papers. 


„% We have to ask our correspondents to sign their com- 
munications that they may be able to recognise the 
answer. “A Subscriber” is no signature -we have 

them by the thousand, the same with Well Wisher,” 

& o 


ERRATA.—PRACTICAL PHOTOGRAPHY, Pan 2233,—Collodion 
should be : 


Plain 3, parts, 
Iodising solution, 1 part, 
INTENSIFIEB. 
No. 2. 
P rogalic Acid EI 


to the 
ounce. 


10grs. 
C tric Kei 20grs. 
Water 50% % % % %ꝗ% %%% % %% („%% % %% %%% „% %%% Sa] 3 ounces. 


PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal. 
APPLICATIONS FOR LETTERS PATENT. 


146, Georze Mellor, York, improvements in machinery for 

the manufacture of nails and spikes. 

164. Francis Preston, Lancashire Steel Company, Manches- 

ter, improvements in machin. ry and apparatus used 

in the manufacture of steel and iron. 

Cornelius Varley, Kentish-town-road, improvements 

in electric telegraph apparatus, parts of the invention 

being »pplicable to other purposes, 

William Sumner. Manchester, improvements in 

machinery aod apparatus employed iu casting metal 

tubes and other articles. 

Richard Olark, Pinner. improvements in steam engine 

hoilers and raliway rolling stock 

George Tanner, Lambeth, a new or improved apparatus 

or device for producing tneatrical or stage il usions. 

. George Tomlinson Bousfield, Loughborough Park, 
Brixton, improvements in machines for graining in 
imitation of woud and marble, -A communication. 

. William King Hal, Sheerness, improvements in 
steam boilers. 

. Thomas Hutton, Derby, improvements in submarine 
telegraph cables, and in submerging and raising sub. 
marine telegraph cables 

. » iliam Thomas, Dudley. improvements in m-chinery 
for making moulds for casting metals. ~ 

Charles Wyatt Orford, King’s Norton, Worcestershire, 

a new or improved force-pump and garden engines. 

207. David Jones, Commercia- rad, improvements in 

bolts for doors and other purposes, 


% Specifications will be forwarded from the Commissioners of 


165, 


Patents’ Office, Southampton- buildings, Chancery-lane, by post on re- 


ceipt of the amount of price and p stize. Sums excecding 3s. must 
be remitted by Post-office Order, male payable at the Post-office, 5, 
High Holborn, or Mr. Bennet Woodcroft, her Majesty's Patent Office. 
We cannot undertake to forward Specitications, or Books advertised 
rom the office of Tar Excuisa MECHANIC. 


PROPERTY RECORD, 
—o— 


SALES AT GARRAWATS. 
By MR. RoBWAT Raln. 
Leasehold residence, being No. 39, Fitsroy- square, term 
23 years uvexpir d, at £28 5s per annum —sold for £635. 
Freeh id house and shop, bei g No. 18, Gilbert-street, 
Clare- market, let at £20 per annum — £450, 


Freehold house, with gerden and stabling, situate at 
Holmesdale, Lewisham, let at £16 per annum— £455, 


Leasehold house. being No 17. Northamberland-street, 
Marylebone roas, let at £50 per annum, term 26 years unex- 
pired, at £7 7s. per annum 500. 


Leasehold improved ground rent of £10 per annum for 
69 years. arising out of a residence, being No. 17, Tich- 
bourne-street, xdgware- road —£16u, 


Lea; ehold improved ground rent of £12 12s. per annum 
for 48 years, aris-ng out of a residence, being No. 14, Man- 
ch: ster-square, King’s-cross—£ 194, 


Lersehold improved ground r nt of £17 10s per an- 
num, for 64 y ars arising out of three houses being Nos. 
pA 8 22, Coburg - street, Drummond street, Rust. n-road— 
Leasehold house, being No, 9, Charles-street, Blackfriars- 
road, let at £37 per annum, term 18} years unexpired, at 
£4 per agnum—£155, 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


Ereetion of Smethwick Public Buildings.— Particulars 
of Mr. Y. Thomason, 40, Bennett'a-hill Birmingham. 

Erectiun of New Church, Paronage and Schools at 
9 near Bilston. Particulars of Martin Baldwin, Esq., 

ston. 

Execution of Masonry and other Works connected with 
the erection of a deep water qy wall, at Newcastle-upon- 
Tyne. — Particulars at the Engineer’s-office, Town Hall, 

Tho completion of the Pier and Floating Stage at New 
Brighton, and the construction of a Bridge to unite the 
samo.—Particulars of H. A. Sewer, Public-office, Egremont, 
near Birkenhead, 

Constraction of an Engine shed for the Works ia connec- 
tion with the Normanton Station, Yorkshire.—Particulars 
at the Engineer's. offise, at the Station. 

Construction of New Brick Scwers and underpinning 
various Sewers for the Vestryof the Parish of St. Mary- 
lebone.—Particulars of Mr. Robert Scace, at the Court, 
Marylebone. 

Erection of a large Goods Warehouse, at Forth Banks, 
Nonoai upon Trae for the North Eastern Railway 
company. articulars of Mr. Prosser, Architect, New- 
castle. 

Construction of a Gasholder Tank, 63 feet 6 inches by 
26 feet, for the Directors of the Grantham Gas Com- 
pany. — Particulars of T. Winter, Esq., Clerk to the Com- 
pany, Grantham. 

Erection of New National shools at Great Dunmow.— 
Particulars of the Rev. W. L. Scott, at the Vicarage, Dun- 
mov, 


TENDERS SENT IN FOR BUILDING 
WORKS. 
For warehouses and shops, Park Lane, Liverpool. 
Meser ns Picton and Son, architects :—Martin (accep- 
rection of eight model cottages at Slough, Mr. William 
Sim, architect: —Liddiard. £1,261 ; Cales, £1,196 ; Knight 
and Son, £998: Atkins, £944; Hards, £930. 


For fittings for the Railway Hotel, Notting-hill, Mr. T. 
Mansy, itect :—Selleck, £461 ; Moultrie, £377 ; Mudd, 


Erection of residences ani offices, St. Cuthberi’s, Bed- 
ford, Mr. Usher, architect: — Dickens, £349 ; Corby, £819 ; 
Day. £813; Cunvin, E 93; Wenir and Foster, £765. 

or supplying and erecting cast-iron palisade and 
oo round Chapel Field, Norwich : — Boulton (accepted) 
For alterations to house and shop, Kingsland, for Mr. 
reer :—Wilushire, £330; Bennett, £306 s Toliey, junior, 


For labourers’ cottages at Twickenham, Mr. Mo - 
ee Huger els nate. 
annay, 3 ple 7 o, £436; 
£376; Wibble, £350 ; Neale, £35), e 


LATEST FRICES OF METALS. 


PPER, 
£ s. d. 2 
British—cake and tile.,.........per toa 96 0 0 0 5 0 
Sheet CCC do 101 0 0 0 0 0 
Bottom. .. . . 0 „eee ee 106 0 0 000 
Irox. 
Pig in Scotland . . ... . . . Per ton. 8 7 oO catch. 
Welsh Bars, in London.. . do 715 0 8 0 0 
Staffordshire ... do 815 0 ae 
Sheets, single in London . , 10 15 0 os 
Hoope, first quality.... . 9 15 0 =. 
LEAD. 
Pig. Foreign. . e per toa 20 12 8 21 0 0 
Red or minlum . . do 2210 0 = 
Quicksilver ..... . . . . ... , per DOttle 718 6 800 
STREL 
Swedish faggot . . . . .. .. per ton 16 0 6 eas 
9 Kegs... idcnsisesssneeces do 15 0 0 — 
Tm. 

English Block (LATEKS AKTET EI KILET] per ton 102 0 0 — 
90 Bars LEELLE J OF Fee Set ogeeceee do 103 0 0 1 
PRICES CURRENT OF TIMBER. 

Per load — E 8. E 5. £ . 4 6. 
Teak %%% %% %% 11 10 12 10 2nd do % 12 10 14 0 
Quebec, red pn. 8 6 415 St. Petereburg 

yellow pine — — vel. eee 10 10 12 0 
Memel ETTET ee 0 0 0 0 Finland ETE „„ 0 0 10 0 

elm .... 3 10 5 0| Memel . 0 0 0 0 
Dantzic oak. ., 810 6 0 Christlanla. per 

fr eesgenes 2 5 3 10 C. 12 ft. 

Memel * 8 0 310 by 3 by 
Riga ....... . „. 8 8 810 9 in. yellow 18 0 28 0 
Swedish ........ . 3 O 2 10 Deck, Plank 
Masts, Quebec, Dan tzio, 
rd. pine... 610 8 10 per 40 ft. 
yellow pine 5 0 6 0 5 iu. O14 1 6 
red pine... O 0 0 0] Staves,perstand- 
Lathwobd, Dant. ard M. 
mm...... 5 10 6 10 Quebec, pipe ... 80 O 85 0 

St. Peter's.. 7 0 8 0 e 0 25 0 

Yellow Pine, per Baltic crown 
reduced 0. pipe eee 17O 0 190 0 
Canada, ist qual. 17 0 19 10 
MISCELLANEOUS. 
2 8. B. B E 38. 
Ponton STONE pr Olive. Gallipoli... 860 0 0 
tunn . . .. 6 0 8 0 Cocoanut, Coch. 
OILS, 40. ton . . .. . 62 0 52 10 
Seal, pale pr. tun 50 0 0 0 Palm, tine ..,...... 4410 0 0 
Sperm dody 115 0117 0 Linseed ........... 37 10 0 0 
Cod O08 CHAS OSS FEO OC ESE 63 0 0 0 Rapeseed, Eng. 
Whale, Sth Bea pale. . . . ... 56 0 7 0 
pale . ., 48 0 50 0 Cotton, ceed... BG 0 43 10 


Fesruary 2, 1866. 
LONDON COAL EXCHANGE. 


—0— 
Prices or Coal PSR Tox. 

Hastings Hartley, 163. 3d. ; Holywell Meio, 18s.; Tan- 
field Moor Butes, 15s. 3d.; West Hartley, 16s 8d.; Walls 
Eod Riddell, 15s 9d.; Walls Ead Braddylls Hettoa, 
178 6d.; Walle End Hetton, 18s. 6d.; Walis End Heiton 
Lyons, 168. ; Walls End Kepier Grange, 17e. ; Walla End 
Pensher Primrose, 168. od.; Walls Ead Russel'’s Hetton, 
17s.; Walls End South Hetton, 188. 6d.; Walls End Stew- 
art's, 18a, 6d.; Walls End Casson, 17s. 6d.; Walls Ead 
Hartlepool, 183. 8d.; Walls End Kelloe, 17s. 6d.; Walls 
End East Hartlepool, 18a. 3d. ; Walls End Suth Durham, 
}6e. Od.; Carway and Duffryn Malting, 24s. ; Shaw's 
Hartley, 188. 6d. ; Walls End North Staffordshire, 174 


II 1855 the locomotive power on the Great Northern 
Railway cost an average of 8 20d. per train mile run; in 
18-6 8Old.; in 1857, 8-26d.; in 1858, 8 24d.; in 189, 
7°94d.; in 1860, 8-O07d.; in 1861, 8-15d ; in 1862, 879d. ; 
in 1863, 847d. ; and in 1804, 9 05d. 


THE MECHANICS’ EMPLOYMENT LIST. 
SITUATIONS VACANT. 


APPRENTICE.—(Qutdoor), to Learn the Carpentering 
10 oining.— Apply to 4, Brewer- street, Golden-square, 

APPRENTICE.—Apply at H. Distia and Cos. Military 
Musical Instrument Manufactory, 9 and 19, Great 
Newport street, St. Martin s-lane, W. C. 

APPRENTICE.—By a Draughtsman and Engraver.—App'y 
to R. W. Malle , 200, Fleet-street, 

LANTERN MAK BRS (GAS .— Apply to 21 snd 52, High- 
street, Bloomsbury, Lautern Makers to the trade. 

GLASS TRADE —A MAN who thoroughly understands 
the table glass trade. — Apply to Mr. H. Defries, 16 and 
17, O mmercial-street, it-bapel. 

TAR DIStILLER.—Who thorou zh y understands rectify- 
ing Naptha, snd separating it into the various qualities 
required for the French market. S7 to Holloway 
Brothers, 7, Jeffrys square, London. E. C. 

WATCH JOBB:R.—apply to Mr. Dalgety, 79, High street, 

eckham. 


JEWELLER —Apply at 9, Upper Charies-street, E. C. 
TIMBER TRADE. -A FOREMAN.—Apply at Brock's Saw 
Mills, Whitecross-street, 
sie tag for PAVEWURK.—Apply at 18, Frith-strcet, 
o. a 
PLUMBER and GASFITTER.—Apply to Mr. Tengant's, 
43, Kentish-town road, N. W. 


First-Class ARCHITECTURAL DRAUGHTSMAN.— 
Address, A. Y., Mr. Wheeler's, Newsagent, Manchester, 

CABINET MAKER as Foreman.—Apply to W. W., 7, 
Bank Buildings, Lothbary. l 

GLASS PAINTER and BTAINER, Good General Work- 
man,—Apply, A. Beer, Stained Glass Works, Exeter. 

BUILDER'S CLERK.—Application to be made to E. C.» 
at the Office, Herrington Koad, Kensington. 

To STAIRCASE HANDS.—vune or two First-class Work 
men, to work by the day or piece wor —Apply to Mr. 
Lewis, Builder, &c., Worcester Park, gston-on- 
Thames, Sarrey. 

Good GASFITTER. Must be a steady man.—Address, 
Gasfitter, Royal Library, Weymouth. 

WOOD-MOULDING Machine Worker.—Address, Z. W., 
office of Tne Builder.” 


ARCHITECTS ASSISTANT.—Address, stating age, sa- 
ay 5 and references, to V., Office of The 
uilder.“ 

CLERK in a Builder“ Office, one who understands prime 
cosst, abstracting time and materials, and the geveral 
Guties of an office.—Address, 8. L. M., Messrs Smithes 
and Co., 216, Upper Thames Street. x 

MOULDERS, a Few Good Steady Foundry Hands, 
accustomed to Railway Work, Arte Boxes, APPT 
to R. Brotherhood, Raiiway Works, Chippenham, 

A Highly Competent MANAGER of Hematite Furnaces, 
Bessemer Steel Works and Rolling Muis, in the district 
of Furness, North Lancashire, — Address, J. Harriss, 
Woodside, Dartington. 

A FOREMAN, thoroughly acquainted with the business, 
to Superintena the Fitting Department of an Agricul- 
tural Implement Worksa.—Applications to Piekaley, 
Sums, and Co., Limited, Leigh, Lancaghure. 

in a Builder's Office, a JUNIOR CLERK.—Address, E. 
G., 13, Aldersgate Buildings, Aldersgate Street, B.C. 

ARCHITEC1'3 ASSISTANT.—Apply to B. A., 6, Albion 
Terrace, Faversham. 

MANAGING CLERK, accustomed to Classic work, and 
thoroughly accustumed to construction.—Apply at No. 
6, Muscovy Court, Trinity Square, E. C. 

A MANAGING and ACTING SEORECABY. The Bath 
Stone Company require a General Mapager.—applv to 
18, Norihgate Street, Bath. 

TRAVELLER iu the Timber Trade.—Address, Traveller, 
care of Messrs, Skipper and Kast, Great Tower Street, 

In a Builder’s Office an able YOUTH, who can write a good 
hand uud trace drawing.—Address, O. T. O., Post-ufiice, 
Camberwellyreen, 8. 

In the Officu of a Surveyor, a JUNIOR ASSISTANT.— 
Adaren, 468, Midland Counties Herald Office, Bir 
mingham. 
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INSURANCE CON- 


PANY. 


Heap Orricas, 
LONDON: ROYAL INSURANCE 
nen LOMBARD- 


ET. 
LIVERPOOL: ROYAL INSUR- 
ANCE BUILDINGS, NORTH 
JOHN-BTREET. 
Total Annual Revenue exceeds 


,000. 
Accumulated funds in Hand over 


pro as follows :— 
. »-£151,733 | 1860 . . . 262.978 
. 198,148 | 1862 .... 300,690 


The ROYAL INSURANCE COMPANY has juvariably been dis- 

for its promptitude and liberality in the settlement of 
` LIFE DEPARTMENT, 
and position of this Branch will be best shown 


The ra; rogreas 
dy the f. Being statement of the New Life Business effected for the 
years 
Net Sum Assured 
on New Policies after Net Premium: 
H 1 . £ . d. 
180 440,241 16 3 % % %%% % 18.079 17 10 
SI. 621,101 17 0 6 „ %% %% % % % oe 16,637 18 0 
15 %%% . 701,427 15 3 oc ce „ „6 $2, 33 13 3 
1883... .. . 753.546 18 10 % „ % „% %% „ „% 66 „6„ 24,089 13 8 
1884......... 0+ 1,014,897 11 58 ev eee 33,708 lo 7 
Large Life Bonuses every Five Years. Those hitherto allotted have 


the largest ever continuously riven by any company. 
* Security for both Fir and Branches. 
Capital, £3,000,003. 
PERCY M. DOVE. N Aie Actuary. 
Skano COMPANY will giv E cats 
f ROYAL INSURANC ve a 
E ii to be derived from the Reduction of the Duty on 
p’ lnsuranots 


“THE ARTIZAN.” 
ATENT OFFICE & DESIGNS REGISTRY, 


Office of The Artizan ” for Scotland) 
BOMPBON & Co., 20, Buchauan-stres & Glasgow, 
teut Agents, 
in 

LLIAM SMITH. . QE.. Director of the Artisan Patent Office 
1 z — Editor of the “ Artisan,” a Monthly Record 
of Regineering and the Industrial Arts, TRANSACT ALL BUAINESS RE- 
Ame ro Burrs asp Forsicx Patrarre von Inventioxs, AND THE 
REnorrrn arrow oy Dem, ARD EXECUTE Prava AND BPECIFICATIONS OF 
ALL ima or MAOCRBINERY IN THE MOST CORRECT MANNER, AT THE LOWEST 
4 nal Protection, £8 3a. Ordinary Charges 


ven free on 
atamped en- 


and all business for it in Scotland may 
e Office, 20, Buchanan-street, Glasgow. 


NO SMOKE. 
FORTABLE STOVES FROM 12s, 

FE AC 
THE ONLY EFFICIENT STOVE 


FOR 
GREEN HOUSES, 


CONSERVATORIKS, HALLS. 
SHOPS, CHURCHES, ROOMS, 
OFFICES, &0. 


Will burn without attention from 9 
to 24 hours, To one supply of 
uel. 


R. DAVISON, 
MAKER, 


120, NEWGATE-STREET, E,C. 
(frst floor). i 


PATENT FUEL, 
588 
BUSHEL. 
PROSPECTUS 
BENT 
FREE. 


LANS ELEVATIONS, Ko., Made, Copied, 
Traced Reduced, or Enlarged, in the best manner, at moderate 
eharges by J. J. GREENE, 63, Upper Stamford-street Blackfriars, 


DUBLIN 
INTERNATIONAL EXHIBITION. 


No. 6832—Criass D—Szorion 22. 
PRIZ MEDAL 


AWARDED TO 
GR AT WOOD 2 
PATENT SAFE AND LOCK COMPANY 
(Limited), 
LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, 
FOR THEIR 


FIRE-PROOF SAFES, LOCKS, &. 
WITH SPECIAL MENTION OF THE 


‘WEDGE PROOF FASTENINGS” 
or 


CHATWOOD 


W. X. N. 


personal 

velope is enclosed. 
The Artisan sv 
be transacted at the a 


BENEFIT SOCIETY. 


TIE VICTORIA 
Enrolled Pursuant to Act of Parliament (18 and 19 Viet., cap. 63.) 


Chief Office, 49, Fleet Street. London. E.C., with Branches th roughout 
the Country. 


VICE-PAT BONS. 
Richard D. Alexander, Esq. Rev. Jabez Burns, D.D. 
Mr. Sergeant Atkinson. Rev. Frederick Trestrall. 
Rev. Thomas Aveling. Harper Twelvetrees, Esq. 
J. Broomhall, Esq. 

TRUST RES. 

James Abbiss, Esq. | John Francis Bontems, Esq. 
Charles Henry Elt, Esq. 


AUDITORS. 
Hy. J. Phillips, Esq., F. f. B. | ee Walford, Esq., F.. B., 


A. Shrimpton, Bg. 

G. M. Murphy, Esq. eee ceoph A. H Raq 
N. Murp osep Horner. . 

Edmund Fry, 120. Henry Thomson, Esq. 


« PHYSICIAN. 
James Edmunds, Esq., M.D., L. R. C. P. 


STANDING COUNSEL. 
Samuel Pope, Eq. 


BANKERS. 
The London and Westminster Bank. 


ACTUARY. 
W. 8. B. Woolhouse, Keq.. F.R.A.8., &c. 


More than 20,000 for Assurance have been received, and 
upwards of £10,000 in claims. 

This society is pted to every class, saves all the expenees of 
Public House Meetings, which are forbidden by the rules. secures all 
the advantages of a Sick Endowment and Burial Club; divides the 
whole of the Profits amongst the Members; and is enrolled under 
Act of Parliament, and certified by J. Tidd Pratt, . 

It provides a Weekly Income during Sickness, a on in Old 
Age. £10 to £900 at Death, and Endowments up t £900. ls. 7d. per 
month at 23 years of „ Will secur: 156. a Week in Sickness, with 
Medical attendance Medicine. 4d. month at 18 will 
secure £10 at Death. 1s. Id. per month will secure £10 at a period of 
13 years hence. Agents wanted in Districts not represented. Rules, 
6d. Tables and every information may be obtained by applying to 


the Ageuta, or 
FREDERICK AUGUSTUS NEW, Secretary. 
‘ Agents Wanted in Districts not represented, 


AUTION to ARCHITECTS and BUILDERS. 
In con nos of complaints arising from the substitution of 
INFERIOR and SPUBIOU< ARTICLES instead of 
SMITH'S PATENT DOUBLE-ACTION DOOR SPRINGS: 
SNMITH’S PATENT WEATHER-TIGHT WATER BAR; an) 
SMITH'S PATENT WBEATHER-TIGHT CAREMENT FASTER ING 
for FRENCH WINDOWS © 
The above are meat res requested to observe that all 
GENUINE ARTICLES are stam with the NAME and ADDRESS 
SMITH. Patentee, 69. Princes-street, Leicester-aquare, London 
and SUCH ONLY are WARRANTED. 


PTICAL AND PHOTOGRAPHIC WARE- 


HOUSE -I. SOLOMON, 22,R ed Lion-square, London, Paten- 
tee aK 15 Lamp for Burning Magnesium. IIlustrated Catalogue on 
application. 


PO ARCHITECTS, MACHINISTS, and PRAC- 

TICAL ENGINEERS. An exper enced man is desirous of ab- 
2 asituation in any y in one of the above firms. Apply 
to T. B. C.. 34, Grenville-street, Jersey. 


TO TELEGRAPH INSTRUMENT MANUFACTURERS AND 
ESSRS. WELLS AND HALL have always 


in stock every description of India-rubber. Silk, and Cotton 
Covered Wires for Electrical Instruments. Bells, &c. 
Also, Zinc and Lead Wires. 
THE NRW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied; 


MANSFIELD-:TRELET, SOUTHWARK, 8. B. 
Ax 60, ALDERMANBOURY, EO. 


One Volume, post 8vo. with portrait, price 3s. 6d. 
Contribution towards a History of 


ELECTRO-METALLUR GY, 
Establishing the origin of the art. 
By HENRY DIRCKS, C.E, &c., 
Author of The Life of the Marquis of Worcester,” &c., &c. 
London : E. & F. N. SPON, 16, Bucklersbury, E. C. 


This day are published in 1 vol., 8 co., cloth price 8s. 
O the Strength of Cast-Iron Pillars, with 


Tables for the use of Engineers, Architects, and Builders. By 
JAMES B. FRANCIS, Civil ineer. 
London: TRUBNER & Co., 60, Paternoster row. 


In 1 vol., Crown 8vo., Cloth, price 7s. 6d. 


HE Cadet Engineer: or Steam for the Student. 
By JOHN H. LONG, Chief Sell U. B. A., ani R. H. 
BUEL, Asistant Engineer, U. 8. N. itb numerous engravings 
London : THU BNER & Co., 60, Paternoster-row: 


12mo. cloth, 5a. 61. 


HE Mechanics’ Calculator; comprehending 
Principles, Rules, and Tables, in the various Departments of 
Mathematics and Mechanics ; useful to Millwrights, Engineers, and 
Artisans in general. Fourteenth edition, corrected and greatly 
enlarged. Ry WILLIAM GRIER, C.E. 
London: BLACKIE and SON 44 Paternoster-Row. 


i Imo., cloth 9s. i 
TIHE Mechanics’ Dictionary; being a complete 
Note-book of Technical Terms, Rules. and Tables, useful in 
the Mechanical Arts. Ullustrated by Engravings of Machinery, and 
8 200 Cuts and Diagrams on Wood. By WILLIAM GRIER, 


London: BLACKIE and SON, 44, Paternoater · row. 


OLLOWAY’S OINTMENT AND PILLS. 


—EFFECTSOFCOLD. Numerous and severe are the diseases 
resulting from exposure to low temperatures. skin, muscles, lunga. 
and circulation becume disordered and serious illnesses succeed unless 
the derangement receive timely attention. For all cutaneuus affec- 
tions, neuralgic or rheumatic pains Holloway’s soothing ointment, 
well rubbed on the afflicted parts, isan inestimable remedy, When 
the lungs or heart have Irregular action this ointment mu t be rubbed 
on the chest, and assisted in its curative efforts by Holloway’s Pilis. 
These noble medicaments mutually assist each other. All disorders 
springing from neglected colds, chills. wet, and other atmospheric 
vicissitudes are thu- safely aud speedily checked in their course and 
freed from pain and danger hy Holloway's preparations, 


W. HARTS HIGHLY ALBUMENIZED 


e and other PHOTOGRAPHIC PAPERS, 8s. 6d. per Quire post 
free. Paper prepared for Wholesale houses. 

F. W H.'3 VOLUMETRIC APPARATUS. 

F. W. H.'s COD and SILVER SAVER. 

F. W. H's sNOMIC FILTER and PERCOLATER. 

F. W. HALK.’S MAGNESIUM LAMPS, the first and best intro- 
duced. from 5. upwards. Wire or ribbon, &c. 

N.B.—F. W. H. having seen unprincipled imitations of his inven- 
tions, he cautions a generous public against be imposed on. All 
genuine articles bear his name and Trade Mark. Illustrated Circular 
of the above and other inventions on Application. 

52, CANTERBUEY-ROAD, near Kivgsland-gate, London, N. 
Post-office Orders on Kingsland green Office. 


BOCIETY OF ENGINEERS. 
Lower Hall, Exeter Hall, Strand, Ja uary 25th, 1866 


TEE next Meeting of this Society will be held 
on Monday. February 5th, 1886. 

A Paper “ON SLIDER VALVES” will be read by Mr. Thome 
Adams. The Chair will be taken at Seveu o'clock precisely, 

The Ballot for Members and Associates duly prop^aed takes pars 
at this m ALFRED WILLIAMS, Hon. 

N.B.— sactions of the Society for 1830, 1961, 1862. 1833 
1864, may be obtained of Messrs. E. and F. N. Fpon, 16, Bucklersbury, 
City. 


TANDABD GAUGES, Surface Plates, Straight 


great accuracy and of all sizes. Screwing Tackle, &c. 
H. GARSIDE, 17 Coupland-street, Uxford-street, Manchester. 


MERICAN MECHANICAL AND 
ENGINE: RING BOOKS. Trubner & Co., 60, Paternoster-row, 
London, have always in Stock the best American Mechanical and 
neering Works, and are receiving additions weekly. Books not 
in Stock car be in about five weeks. ° 
TBUBNER’S AMERICAN and ORIENTAL LITERARY RECORD, 
Inblisbed monthly. ös. per annum post free, contain full particulars 
of every new scientific book published in the United States. 


EVERAL New Vertical Tubular BOILERS 


for BALE, with ounge complete, from 4 to 6-horse power: 
also several Horizontal Evgines, 8, 10, and 18-horse power. Terms 
moderate. Also asecond hand 4-horse power Table Engine complete, 
and in first-class condition.—Apply to JOHN SMITH & Co., Engineers, 
27, Leadouhal)-street, E. C. 


OUCRUR.— An Interest in a very important 
property will be anlgned to any Gentil man who can secure 
for the Advertiser (a C.E, with eighteen years’ experience in various 


tions strictly confidential.— Address, Q. O., care of Messrs. Kirkman 
and Co., 43, Parliament-etreet. . 


ARTNERSHIP.—-The Advertiser, a Builder 

and Timber Merchant, in the country, is desirow of meeting 

with a PARTNER. He must have a thorongh knowledge cf the 

business, and can command capital, and would not object to keeping 

oie boone eee particulars, addrem, C. L. M., Offi-e of * The 
ullder.“ 


SPADE AND SHOVEL HANDLE MAKERS, 
ANTED, one or two Steady Men.—Kvery 


encouragement given to men of good character and abilit 
—Apply to Thomas Black & Sons, Berwick-on-T weed. J 


TO AGRICULTURAL ENGINEERS. 


Respectable Young Man wants a Situation 
as FOREMAN or ASSISTANT MANAGER. Good references 
—Address, A. B.C., Post-office, Stroud, Gloucestershire. 


RT CLED PUPIL.—It is Desired to meet 


with a professional man (engineer head gal in London who 

is willing to take a PUPIL or APPRXNTICE.—<Address, stating 

culars, vith terms, to Mr. W.T. ELLIOT, Solicitor, 5, Verulam- 
Idings, Gray’s-inn, W.C, 


Engineering Establishment, either as 
orks.—Addres, W. RAIKES, 


A Young Man, with Good references, and 

experienced as a DRAUGHT 5MAN, seeks an ENGAGEMENT 
with a Surveyor.—Addrem, ALPHA, care of Mr. Groom, Bookseller, 
Eversholt-street, N.W, 


Address, X. J. B., Kennington-park Post-office. ; 
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l ANTED, a RE-ENGAGBMENT as SHOP 

or GENERAL FOREMAN in a Builders’ office, well up in 
Gothic Work, First-clase references.—Addres, J. T., 80, Kovtish 
Town-road, N. W. 


W ANTED, by a good Plumber, Gasfitter, and 
Plain Zincworker, a SITUATION as WORKING FOREMAN, 
or otherwise. Well up in the palating department. Could take 
charge of any or all the branchea—Address, A. B., 2, Rupert-road, 
Upper Holloway, Islington. i 


— — i ŘŘ—— 


W ANTED, by the Advertiser, an engagement 

in an Architect or Land Surveyors’ office. Is well used to the 
practice of either office, and is nuick and accnrate at his work. Goo. l 
references,— Addreve, A. Z., 90a, Clarence-road, Keutish Town, N.W. 


ANTED, by the Advertiser, who is a 

thoroughly competent Surveyor and Draughteman, &c., of 
euce, BMrLOYMENr in au Bngtueer’s or Bur- 
He ade offica. give references from good offices iu Westmlustor. 
Address, E., 8, Hindon-street, Pimlico, & W. 


O Engineers. — Wanted, by a DRAUGHTS- 

MAN, a RE-ENGAGEMENT (age 22). Accustomed to Bridge, 

Girder, and Roof Work.—Address, x. P. R., Vachers and Sons, 29. 
Parllament-street, London. 
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ENGLISH MECHANIC AND MIRROR OF SCIENCE 


JAN UART 2, 1866. 


UPFI*LD GRE E N, 


JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, E. C., 


LITHOGRAPHER, 


PRINTER, 


ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIF:CATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. 


TUCE’S PATENT 8TEAM PACKING. 
Foi STEAM. EN OIN ES, PUMPS, &c. 


ADVANTAGES.—A more perfect va- 

cuum is obtained, Friction reduced, 

SNe. Packing 1 ig in oil and talluw, aud the 
gradually and coampleiely 

worn ay 1 becoming 

Thue obviating the necxæity for 

drawing the old Packing, 


J. H. TUCK AND CO. 35, 
CANNON STREET, ICO. 
Wos, LAMBETH. 


J. H. TUCK AWD co., 
beg to call attention to the annexed 
“TRADE eget whid in future 
wili appear 
\ TUCK’s PATENT PACKING, as also 
upon their other Rubber Manufac- 


tures, 
. Valves GUARANTEED QuaLny. 
Saxer INDIA-RUBSGER, 
Host, Tunixu, Baxpixo, BUFFERS, 
A., &. 


J. H. TUCK AND co. 35, 
CANNON STHELT, E. C. 
WORKS, LAMBETH. 


HART'S. 
ILLUSTRATED CATALOGUE 
OF 
CHEMICAL, ELECTRIOAL, and other PHILOSOPHICAL 
APPARATUS. 


Free by Post, 
W. D. HART, 


8, NORTH COLLEGE STREET. 
EDINBURGH. 


TRADE MAREK. 


W. & A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TOL MAKERS, 
191, Ol. D KEN ROAD. 
SMALL SOREW CUTTING, TURNING, AND PLANING. 


JOSBPH STAN LE, 

(Late Foreman at David Hart’s,) 

ENGINEER AND BUILDERS’ PATTERN 
MAKER. 

33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged from instruction according to 
requirement, 


JAMES LEWIS, 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS 
(Late of 6, Wych-street, Strand.) 


Machinery made to Drawing» or Patterns, and Worked 
out to Scale. 


LEATHER DRIVINd BANDS 
for Machinery, (Well Stretched) 
Leather Hose Pipes, Fire Buckets &o. 

W. GOODWIN, AND Co., MANUFACTURERS, 
73, SUN STREET. BISHOPSGATE STREET, 
LONDON. 

Price Lists Free. 


J. H. Mc MORRAN. 
ENGINEER AND MODELLER, 


140, SALISBURY COURT, FLEET STREET. 
Castings supplied. 


ONEY ADVANCED in sums of any amount 
5 or more sureties required, except 


given. Life. assurance it 
1 S Vit Sept or GUA 15117 4 AD UBANGE COMPANY 
(Limited), Oxfurd „ Bloomab 5 


C. SUFFELL V 
J. INSTRUMENT MAK EM, 11, BRIDGE TREE 
WESTMINSTER, begs vo call alteutiun to bis improved 
Level» and The dolites as mauutactured for 

Maje i Aa ete Government. The pocket sete of 5 
from 1 ; Telescopes, 5 miles range, from Gs. 6d. : 
10 1 ait, Sa = “ed. and 10s. 6d., Boxwood scales, engine 
di nares, Ia. to 5e,; Measures and Rule- 
of ai aaa. fice oruera payable at Charing 
Cross branch. Lists of prioesforwarded on application. 


h length of 


EsTABLISHED 1831.— 


MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OT: EWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barn bury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


Registere | 
MM 


Tra’e Mark 
on each 
Telescope. 


THE ‘DYER’ 


WITH LEATHER SLING AND CASE, 10s. 


superficial, an 


will read a church clock at FOUR MILES, and distinguish windows in houses at 


TELESCOPE. 


6d, AND WITH ASTRONOMICAL 
EYE-PIECEH, 15s. 6d. 


This Telescope has an Achromatic Objec!-Glass 11 inch diameter. 


It posesses a magnifying epen 190 a ine 
0 


Asirovemical Ey e- piece and “un-glass, magnitying 324 times superficial, converts it into an Astronomical Telescopes 
showing Jupiter with his Satellites, the solar spots, Lunar mountains, &e. 


Sent CARRIAGE FREE To ANY RAILWAY STATION IN ENGLAND. 
MANUFACTURED ONLY BY E. G. WOOD, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON. 


ECOND-HAND CASES OF MATHEMA- 
TICAL e Levels, Peutagrapha. Quad- 


rats. Sextanta, Universal Cireumferentors, Pris- 
matio aud Beam Compasses, Ivory and Boxwood Scales. d Chains, 
Simms, Elliott, Dolland, and others, at VM. 


Farrit 
Opera, Race, and Tourists’ Glasses, by V 
Hoss, Dallmeyer, and others. Instruments bought or 
Catalogues forwarded on recelpt of three stampa for each. 
CREW CUTTER’S GUIDE, 
Price la. 6d., or stampa. 
Containing i „„ 2,000 Trains of Wheels, all different 


„e for Fap for Engines 4 to 6 inches, G jin. to 
es for oors, as Taps 
3 inches, Mr. ap making for Engi and make. 


rt „ showing a new ‘eer adi gear invented by the author 
0 8 wor 
y be had at James Martin, 19, Wilson-street, New Cross-road, 


Deptiord, Ken nt. 


RACTICAL CHEMISTRY.—Laboratory, 60, 
GOWER. fed dat i ARE. W. C. 
Mr. HENRY MATTHEWS, F. . io red 8 1 INSTRUC- 
TION in all Brauche of PRAOTICA iL CHEMIST Y, particularly iu 
its e to 1 AGRICULTUBE, ; aud COMMER: K 


March. on Mouday and Friday Evenin from Bix to Nine o'clock. 
Hr Maien sis also prepared to undertake ANALYSES of every 


For Particulars and Prospectuses apply to Mr. HENRY MAT- 
THEWS, at the Laboratory, 60, Gower-street, Bedford-square, W.C. 


WORKMEN'S WAGES. 


AXTON’S TABLES: to enable Workmen at 
a glance to calculate their own Wages, and to assist Masters in 


like manner to save their foremen’s 
Mastera’ Edition, bound iu cloth, 2s. Gd 
Workmen's Edition, folded for the pocket, is, 


HENRY LAXTON, C.E. and Architect, 31, Araundel-street. Strand 


MICROSCOPES. 


OW TO USE THEM.—Third Edition. An 

Illustrated and Descriptive remy Jeu containing the names 

of ey 3 objects, Post-free for six stampa —F. and J. 
AMADIO, 7. Throgmorton-strect, E.C. 


T° CONTRACTORS. ENGINEERS, SHIP 
BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
ferwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Beain. Girder, and Dock irou of all sizes; Shect Iron. 
Plain, ing; Black or Galvanised ; Wire Rods for drawing, telegraph, 
or pace angi N ed Galvanised. Wire nopes; Permanent, Colliery. 
r Tra ls; Hoop Iron, Bar Iron, Nail Mods, slit Nut Iron, Gut- 
ter, Bevelled, 5 1 Convex, Half Round. Sah, Tyre, and all de- 
scriptions of Fancy Iron: Bar Iron of all sizes: 
Forgings, Castings, and Railway Material of every description. 
Toan a oma 


Office, 
2, Sr. ANN’S NS ARI ARK, MANCHESTER, 


Wrought Iron 


Now Ready, price Sixpence, 


TE RIGHT and WRONG of BENEFIT 
SOCIRTIES. by 5 Augustus Now. Dedicated to the 
Bight Hon. Lord Brow 

“Few men coald 
societies armed with more knowledge and ability tha 
in the small and ureful work before us he has brought intoa oon- 
densed form more information on the subject than we have ever be- 
fore seen between two covers.“ — The Social Science Beview,” Oct. 
10th, 1963. 

“ He wishes entire success to the work.”-- Lord Brougham. 

London: William Tweedie, 837, Strand. Manchester: Abel Hey- 
wood, Oldham-street ; and may be had of the Ac mts of the “ Vic- 
torla,” or ordered of any Bookseller. 


WEALE’S SERIES. 


Catalogue on Application. 
CRANES AND MACHINERY FOR RAISING 
HEAVY BODIES, by J. Glynn. Is. 


STEAM ENGINE, by Dr. Lardner. Is. 


TUBULAR AND IRON GIRDER BRIDGES 
by G. D. Dempsey. ls. 


LIGHTHOUSES, their Construction and Illumi- 
nation, by Allan Stevenson. 3e. 


STEAM BOILR RS. their Construction and Man- 
agement, by R. Armstrong. le. 6d. 


RAILWAYS, Construction, by Sir M. Stephen ; 
son. Capital and Dividends, by B. D. Chatta- 


way. 2s. 6d. 
London: VIRTUE, BROTHERS, & CO., Amen Corner 


NEW WORKS ON ENGINEERING AND SURVEYING 
PUBLIS ED BY ATOHLEY and UO., 
106, GREAT RU&8ELL-3TRENT, LONDON, W.C. 
NEW ee BOOR POR „ ENGINEERS, 


e, Esq.. Sa. 6d. 
a NEW PRACTICE AL WORK ON MECHANIOAL EK- 
N bai ae of Workshop Machinery! a and 91 wood- 
Campin. Enetneer. 8vo., 
INCI: MENTS 10 THE 8TUDY OF “TAR STEAM 
ENDING Pa Editiou, enlarged. By W. Templeton, I. gineer. 


THE OFFICE AND CABIN COMPANION. 2nd Edition. 
By J. 8 mou Holla d, Chief Draftaman S:eam Branca of the Uon- 
troller of the Nav s Never monr: „5 6d. These Tables are 

ed to be nget the Adinira 

ANEW WORK ON MINING T ENGINEERING, LAND, 
aXe Py te SURVEYING Betas oi d Bro., cloth, 

y H. D. Hosk ald, Mining 
Sean ON 8 "ROADS, fully illustrated. By O. 
F. You C. E, 

THe Tae EBER POCKET REMEMBRANOER, for 

Eugineers, Architects, Bucveyors, Buildere, &c, By Francis Cam 


pin, C.E. Cloth, Ba. 6d, 


o ne eck of writing on benet 
ig v 
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PATENT HOLLOW STEAM PACKING. 
THE great and peculiar advantages of this 
packi 


pg consist in its remaining perfectly elastic, and is so con- 
structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder ; thus the many 
tions to packing previously existing are effectually removed. 
‘alcanised India-rabber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tutiug for Gas, Speaking Tubes. Diving Dresses, Gas 
Baga, Air-proof Goods, or any description f Undia-rabber articles 
made to order. 
Price list or circular, with fall description of packing. to be had of 
the only Manufacturers sud Patentecs of Hollow Steam Packing. 
FOSTER and WILLIAMS, India-rurber 


Works, Cowper-strect, City-road. 


— . ꝛm—ͤ— . 
PATTERN AND MODEL MAKING 
By Contract or Otherwise. 
EXECUTED WITH DISPATCH, 


BY 
J. H. Mo MORRAN, 
40, SALISBURY COURT, FLEET STREET. 
. y 


W. H. PEAR O, 
LATHE AND TOOL MAKER 
N. GREAT SUFFOLK STREET, 


BOROUGH, 8. E. 
Au AT EUR LATHES from 85s, upwards. 


———— 

IHE IMPROVED LEATHER DRIVING 

STRAPS FOR MACHINERY are stron fora given weight, 

more effective, more durable, ad coat considerably less than any 

other kind of Driving Belt. Special Straps for Portable Engines. 

Price Liste 

Patent Strap ard Hose Ca, upany. 

Manufactory, Armit Works, Greenfield. Manchester. Warehouse, 
81, Mark-lane, Londor, . O. Mr. H. FERRA BEB, Agent. 


OSCOR’S SELF.- ACTING LUBRICATORS 
FOR STEAM ENGINES. 


Testimonials and Prices Post free. 
Apply to EDWIN H NEWBY, 
81. CHEAPSIDR. 


The above Labricators grease every particle of steam previous to 
its passing through the valves into the eyliuders. 


NVENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fixed and most 
moderate charges. Tle [nventors’ Mannal free be post, 
or gratis on application.—Apply te Mr. BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
tablished 71 year 


INVENTORS ASSISTED 
Securing, Carrying Out, and Disposing of 
tbeir Inventious.—Apply to M B. BROWNE and CO., 
Foreign Patent Office, G. King William-strest, Londone 


oridge 
A Pamphlet gratis, on Cost of Patents, may do had on application, 
ed 


INVENTIONS secured by Pat: nt or Regis. 
tration, on moderate terms, by application to Mr. WILLIAM 
RROUKE (of upwards of 35 years’ experience in such matters). 
Britiab and Foreign Patent Agency, 62, Chancory - lane, n, W.C. 


rno INVENTORS—GENERAL 
PATENT OFPICES.—L. de FONTAINEMOREAD, 
4, South-street, Finsbury, London ; la, Rue de la Fidelfté, 


Paris; 83, Rue des Minimes, Brussels. Provisional pro- 


nt, £80; French 


tection, £7; to complete 
reular gratis on app ication. 


£6 10a.: Belgium. 221%. 


ATENTS FOR INVENTIONS.—Pall 

instructions may de obtained by applying to Mr. W. 

T. BAWLE, Office of British and Fore atents, 8, Small 
street, Bristol. 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafaigar-square, Charing-cross. Printed 
instructions (gratis) as to the tof PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Oontinental State and in America. 
Established 80 years. Pull information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter te Messrs, PRINCE and Co, Patent Office, 4, 
TRAPALGAR-SQUARBE, CHARING-CROSS, W O.. 


WHEEL, BACK, and SCREW CUTTING. 
A e oes TTA 
length or pitch. Dividing plates drilled or lined. da ane 
Engineer, N George's 


Screws cut to an 
„ Works, Ba, Bk 
A MARVEL OF CHEAPNERESS. — THE 
newly Invented POCKET TI BPIZOR, with handsome gilt 
case, and an elegant enamelled DIAL vais with gold, price 
1309 by post 14 stampe. -JUB ABS, erminster. 


HE LONDON DRAWING A880CIA- 


TION for supplying Engi „ Mechanical 
Architectural, and General Drawing gus, Maps, 
Plana, Tracings, Wood Engraving, rot 7, 
Duk e-street, Adelphi, London, Kaclose stamp for pro- 


spec tus. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 
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CROUCH’S : 
NEW EDUCATIONAL MICROSCOPE. 


The Stand, having coarse and fine adjustments to Body. Axial Jol i ae 
` ; nt for Iuclination, convenient i adapted 
Apparatus, as under), Coucave Mi : 5 aia r are 
se Packed i lished er), potas we ror one Hie pigo, n An. of 12 deg. aud lin. of 16 dez. Ang Aperture. 
iè x ve, ae ud vg in. of 74 deg Augular Aberture os oe oe en ee ae ee on oe oe ae 
Ditto, ditto, with Polariscope, ~pot Ileus. and No. 2 E te h vi 7 i 0 n 7 05 
ins . eus. . 2 Eye - plece. thus giving a ran e of six magnify! ’ 
PRG ditto, with Camera Lucida, Eyc-giass ard Stage Microweters, Condeuser on Stand. Lssphy ts Tro 
oe aa Hand Pliers, and also including a carefully selected series of two duzen objects = : r 


3 

9 ae ee ea 5 

oe ee ee ee 7 
„Lire Box, Stage 

UCH introduce thoir New Educational Microscope as bein ally cous $ e 1 of 3 

ve inexpensive Staud aud Object Glasses, which shall be wor hy the adaptadon uf =the NE E a 3 time egg ry ei 

es supplie l are of their own make and guarautwed. Full particulars furwarded on receipt of two stampe. es 


THE PRIZE MEDAL OF THE DUBLIN EXHIBITION 


NAS BEEN AWARDtD TO 


H. & W. CROUCH, 64a, Bishopsgate-street, Within, F.C. 


FOR EXCELLENCE OF MICROSCOPE STANDS AND OBJECTIVES,’ AND HONOURABLE MENTION 
FoR ‘* CABINETS.” 


“ EXCELSIOR,” “ PRIZE MEDAL” 


EEN : J ; 
E Family Sewing & Embroidering Machine 
i 5 1 -< WITH ALL THE LATEST IMPROVEMENTS. 


S easy to operate, simple to learn, quiet in action i 
y aud not liable to 
T derangement It will TUCK, HEM, ret, GATHER, CORD, QUILT, BRL. 
inary reels, requiraa no i 7 
uch, will not rip. Price from EG fia — Price Lista Free, R 


11 4 AN WHIGHT & MANN, 
e 143, HOLBOKN BA AHS, LONDON. 


ren 


—— 


A MANTUFPACTORY—GIPPING WORKS, [PRWIOR, 


Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 
PATENT WIRE GAUZE JOINT PACKING.. .. le. 6d. per Ib. | INDIA-RUBBER CORE PA KING 
CRICKMER’S PATENT PACKING aa. . . 2 ve Do. 
This Packing takes less Tallow to lubricate it than mr barr and heiug a Pliable Metal'ic Surface 
P PATENT TA 
WELL STRETCHED LEATHER MILL BAND), HOSE PIPES FIRE BUCKETS VALVES, WASHERS, &c., 40. 


CAUTION. ineers, Millowners, aud others are Oautioned against Purchasing a Gpurt Metallic Packin 
an cue GERVIEE DAN ONLY BE OBTAINED FROM &, purporting to be Orickmer’s, 


ALEX. ROSS AND CO. 
GRANGE ROAD, BERMONDSEY, the only Authorised Az ente. Price Lists on Application. 


2 ß ee 
No FITTER or TURNER should be without a STRAIGHT-EDGE. 


The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manuf with MARVELLOUS accuRaCcY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM. | 


Clubs of Workmen supplied at reduced prices. No egual tool is sold ander FOUR TIMES THE PRICE, 
CHANGE WHEELS FUR SCREW-CUrTING LATHES. 


TD 
E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 
Drawings and Prices on Application to 


W. T. HENDRY, & Co., 73, Queen Street, Lonpon, E.C. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 
aR Be a pa his profe 1 1 sor vioes to ee 4 e containing 6 8 respecting the 
surious modes ofsecarng prouts -tluu for tuvent ons at humne aa ruai, ma had, 
or by letter at be OT HR FOR PATENTS, T, BCAPLE (NN, LONDON. R 


EMH. . . 1s. 4d ; 
Do. (CvTION) .. ca 
but little Pressure to 


PATENTS 


R. VAUGHAN, Member of the Society of Arta, British, Foreign, and Colonia! 
ut, 64, Chancery-iaae, W 
with Leteste Patent 


Patent 
Trancacts every description of business cona 
8 guineas. A “Guide to Inventors” free by post, 


SAMUEL BxOTAERS, 


.O. 
for Inventions, Provitiomal protection, 6 to 


———ÄEp — 


Suits for all Cccasions $ 
363. to lids. R — 
586 — 35. 
—— Gd. tO 
128. 


Boys’ Suits 
los. to 35s. 


50, LUDGATE HILL, 


The new Book with 42 Engravings (36 being Portraits). illustrating the most 
fashionable attire, will be sent post frece for six stamps; which sum is deducted from a purchase 


— — — — 2 — — 


2 w — 


No. er i · — — — i 
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W BLACKETT, | 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENGINEERS’,. MILLWRIGHTS, IRON SHIPBUILDERS, AND BOILERMAKERS’ TOOLS, 
FROM NEW AND IMPROVED PATTERNS. } 


The Mechines now on Hand and for Sale consist of Self-actiug, Screw-cutting, and Turning Lathes, 6}, 7, 8, 10, 11, 14}, and 16in. centres, with 
beds 6, 8, 10, 12, 18, 14, 16, 18, and 20ft. Jong. Twenty Drilling and Boring Machines, of various sizes; powerful Slottiog Machines, 12ip. stroke; 
Punching and Shearing Machines for . g. J. f. f. 3, and lin. plate; double-ended ditto, for Ẹ and lin. plate; Shaping Machine, 10ip. stroke; ditto, with 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke 16in.; Plate-bondiog Rolls, Sit. Gin. long; Planing 
Machine, 4ft. x 2ft.; ditto, 24in. x 14in.; Bolt-acrewing Machines, Hydraulic Jacke, Scrow Jacks, and other tools. Apply as above. 


MERCHANTS AND SHIPPERS | 
Will fnd every facility for supplying their orders without delay, as a large assortment of 
ENGINEERS’ TOOLS 


Are always kept in stook, ready for immediate delivery. All goods war: anted to be of sound material and good workmanship. 
For price and further particulara apply as above. 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, 


For Sale, and Ready for Delivery :— 
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COOPER’S ROLLS FOR MAKING AMERICAN CAR AXLES. 


IMPROVED ROLLS FOR AMERICAN CAR 
AXLES 


S machine is designed to roll car axles and 
supersede thereby the old and laborious 
process of hammering. The inventor says he is 
satisfied, after long experience, that this plan is 
erable and that it produces better work. It 

is applicable to shafting of all kinds. 

In rolling the axle, iron, cut to the proper 
length, is laid on the carriage, A, and inserted 
between the rolls at a certain time. The rolls are 
cams, or eccentric-shaped, and do not bite on the 
axle instantly, but gradually draw it in, at the 
same time elongating it until it is thrown out, 


finished, in one revolution. The parts mark: d 
B and C commence forming the axle first, and as 
the operation is continued, the parts C slide from 
B as the bar lengthens. The screws, D, are to set up 
the rolls to suit axles of any dimensions. The 
plates, E, are to draw up the end pieces on the 
rolls, and are worked by the lever, F. The dia- 
meter of the rolls is three feet six inches, but 
can be made larger or smaller. The inventor 
says :— 

„Some may suggest that the rolled bar is not 
so good as the hammered bar. If you understand 
the operation of the rolling and hammering, you 
will agree that there is no difference—one opera- | 
tion gives the same result as the other, excepting © 


that the rolls operate cn the whole length of the 
bar at one time. If the bar is not well heated and 
welded it will show for itself. In this operation 
the grain of the iron is closed as if it was ham- 
mered ; and I am satisfied it will prove an im- 
provement for the reason that the less iron is 
heated the better it is in quality.” 

The patentee, Thos. Cooper, No. 76, West 
Third-street, Cincinnati, Ohio, United States, 
has been in the rolling-mill business for the last 
forty years, and a small-mill roller for twenty-seven 
years. If the operator desires he can throw the 
two ends out and form the middle of the axle 
first, and draw them together again and form the 
ends, or form and make all at once. 
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LATERAL EXTENSION. 

T much abused expression is, in the matter 

we are about to treat, a most expressive one 
—in fact, is the expression, which the communica- 
tion hereto appended will sufficiently explain. We 
may state our belief here that never before, in the 
history of class journalism, was such kindness 
extended to an editor by his readers, in the form 
of wishes and suggestions, as has been and con- 
tinues to be extended to us, and we trust we are 
not the folks to forget it. The letter we refer to 
is as follows :— 


Bir, —I have taken a very great interest in your r 
from its first number, and would, with pleasure. nromote 


ENGLISH MECHANIO AND MIRROR OF SCIENCE. 


ite ety a4 fat us buthble- means will allow. In 
reading yar last impres I think you have taken a wise 
and prudent course its circulation. If think 
well to forward me a few copies, as 1 suggest, for distri- 
bution among my fellow-workmen, will do so heartily 
and cheerfully. In an establishment like ours, it cannot 
help but to do some good, : 

While I have penin hand I wish to make a suggestion 
to you. I think if my fel'ow-workmen throughout the 
length and breadth of the land were to subscribe their mite 
towards a fund for the e of offering suitable 

rises for the best essays upon our present and future con- 
ition as mechanics; as well as upon our sciences and arts, 
those essays to be the genuine production of our mechanics 
I think it might stimulate to the production of some excel- 
lent rs. It would bring out ideas and are add to 
our ilmited stock of knowledge; and I hope would benefit 
us both socially and morally. 

If you think it worth your notice, I am ready at any time 
with my mite, for this or any other of ject, where my 
fellow-workmen's interest is at heart. 

Wishing you every success with your undertaking, 

I am, &c., 
Jonn SHaw. 


Just as received we print Mr. Shaw’s communi- 
cation. The suggestion alluded to has been noticed 
by several and acted upon ; and we have sent and 


| continue to send the copies referred to, to localities 


where our paper is not known, except to the few. 
We are perfectly aware that such men as our 
correspondent is will not abuse our confidence—in 
fact, we 5 to find a person of that class 
among our readers. 

As to the suggestion anent the essays, that we 
leave to our readers. They are those principally 
interested in the matter; their welfare is con- 
eerned; and we shall be most happy to contribute 
towards it, whatever shape the contribution may 
take. Let them think the matter over well, first ; 
then forward the result of their deliberations to us, 
and from those communications we can readily tell 
te which side opinion tends. 


LABOUR PROSPECTS. 
Moe is going tip—the tende with America 

is going down—f ra are underselling 
us—and now what shall we do? Some timid 
individuals connected with the prees have been 
amusing themselves, and us, recently, by playing 
on this three-stringed instrument, to a tune wit 
à lot of variations, and have for onde suteesded 
in afousing attention to their lugubriows chant. 
They point to the Bank rate of discount—to the 
price of money in New York, and the nature and 
quantity of our imports from the great republic 
across the water, and then they wind up by giving 
à few instances in which some orders have been 
secured by continental houses for English require- 
ments. It is not our intention to show why the 
Bank rate goes up and down— how far it is affected 
by continental money wants, and rates of exchange 
&c.; nor to show how it is the trade with 
America does not, and eanhot all at once leap up 
vo the high figure it achieved before the Civil War; 
but we do mean to say a word or two on why we 
have but little reason to be afraid of competition 
with foreigners, knowing at the same tirhe that Mr. 
Gladstone will have about two millions in hand 
when he makes his #tatement. 

The prices of materiais are going up all over the 
Continent ; in France within the last few days the 
increase has been considerable, and workmen are 

tting more money because their services as 
skilled workmen are becoming more valuable and 
in greater request. In fact, we know that several 
contracts have been carried away over the heads of 
French competitors, within the last few days, by 
English houses, and other contracts remain open” 
because the orders cannot be put in hand at the 
reserved figure. As free trade extends, and the 
fear of war abates, continental capital ventures 
forth, and all the busy industries that swarm from 
Rotterdam to Prague reap the benefit. An 
immensity of work is being opened up between 
those two limits, which will keep all hands there- 
away engaged for many a day to come—ay, and 
leave a margin for a decent picking or two for 
English, Scotch, and Irish houses; and it is a real 
pleasure to recognise Irish handicraft competing 
with German and French in France and Germany. 
Russia, again, is opening out, as the consignments 
from its neighbourisg states and from ourselves 
amply testify. Italy is showing ahead manfully ; 
and it is notorious that the trade to India, China, 
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and Japan, large as it is, is nothing to what it will 
, 1 nwsed and ace overweighted. 
For in all cases, as “sporting” folks would say, 
judicious jockeying is a fine paying 
ment. Again, it is believed that the mengures 
which will be carried out with respect to the Sister 
Isle in the Session of Parliament just ashered into 
being will tend very much to restore eonfidence to 
those who are willing to embark capital in that 
section of the Kingdom so highly blessed by 
Nature ; and that again means an accession of work 
to the English mechanie. The war, if it may 
be dignified with that name) is fast dying out in 
New , this will give an impetus toour trade 
thereaway ; and there is no doubt that best part 
of the new Queensland loan will eventually find 
its way baok here—if it goes out in payment for 
consignments in respect of public works, &c. As 
for Australia, we know how the trade there stands, 
and that we have no reason to fear a falling off. 

If we look at home, at the immense works 
jected, and being carried out, there is atill further 
reason found for crying down the craven hearted 
chant of that section of the press we have almost 
dignified by mentioning here. 

No, there is no reason to fear, if besinim be 
conducted in a calm, keen-eyed manner, that we 
shall have much cause to grumble; provided 
always that the rude blast of war be not heard. 
We d not see much reason to fear this, the 

tloal horizon seems pretty clear just nov; and 
we truant that the clang and roar of the hammer 
and forge will soon utterly drown the savage 
howls of the dogs of war all over the world. 


ACCIDENTS IN MINES. 

III. * 

I was promised in a preceding paper. on this 
subject,“ that explanations should be given of 

the various modifications of Mr. Ansell's ingenious 
apparatus for the detection of fire-damp in coal 
and metalliferous mines. That promise we shall 
now endeavour to redeem, but before doing so it 
will be necessary to refer briefly to the law of gas 
diffusion, as long since discovered, but more re- 
cently illustrated, and described minutely by 
Professor Graham. According to this latter 
authority all gases appear to be formed of minute 
atoms which have a natural motion among them- 
selves—trapid or slow—in proportion to their 
several dens ties. The atoms of gases are not 
arrested in their movements by the interception 
of us substances, and such substances are 
Indian rubber, artificially prepared graphite, un · 
glazed earthenware, &c., &. The laws which 
govern mixed gases are of a totally different 
character to those which operate upon liquids. For 
example, the latter are found to arrange themselves 
in layers, in exact accordance with their relative 
3 gravities—the heaviest finding their way to 
» bottom, and the lightest, theirs to the surface 
of the vessel in which they may be deposited. 
From this fact deductions were drawn to the effect 
that the law of gravitation and not that of any 
chemical action governed the disposition of mixed 
liquids. Gases, however, although they may vary 
greatly in density, are not thus separated, but 
incorporate themselves immediately by force of 
diffusion and produce a single gas, so to speak of 
one uniform density throughout. Carbonic acid 
gas is twenty-two times heavier than hydrogen. 
Yet it readily ascends through it, intermixes 
intimately with it, and a uniform compound gas, 
perfectly homogeneous, is produced. Further 
elucidations of the beautiful and extraordi law 
of gas diffusion might be introduced, and it could 
readily be shown that the action of that law 
regulates the condition of the atmosphere we 
breathe, correcting inequalities arising from local 
disturbances, and rendering it capable of sustaining 
in health all animal and vegetable life. For our 
present purpose it is not essential to pursue inquiries 
in this direction, but it must be said that to his 
perfect acquaintanceship with nature’s admirable 
system of diffusing gases, we are indebted to Mr. 
Ansell’s plan of detecting and recording the 
existence in mines or elsewhere of the deadly 
carburretted hydrogen. or flre damp. PETON 
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It has been stated that the primitive mode of 
discovering the presence of the poor miner's enemy 
was that of applying a naked candle to the sus- 

part of the working and observing the 
changing colour and length of its flame. The 
danger incurred by resorting to such a course is 
obvious, but it is to be feared that in some of the 
mining districts of South Wales it is still pursued. 
The covered light of the Davy and Stephenson 
lampe is better, but this too is inadequate and un- 
certain, as fatal experience day by day demonstrates; 
and as witness the very recent accidents in the Ge- 
thin and Wigan Collieries. To avoid the risks run 
by the use ofimperfect medis, Mr. Ansell devised 
his fire-damp indicator, and this, in its simplest 
form, consists of ẹ globe of thin india-rubber— 
such ss children amuse themselves with—mounted 
on a brass disc with a regulating thumb screw 
below, and a tiny and accurately balanced lever 
above, the balloon. A strip of cloth securely 
bound around the latter effectually prevents its 
lateral distension, and ensures that any effort of 
internal pressure shall be exerted vertically. Over 
the india rubber glube and so arranged as to be 
disturbed at once by any alteration in its size, is 
placed a train of clockwork, which, when so 
disturbed, rings at once an alarum. These are the 
main features of the contrivance ; minute details we 
need not trouble our readers with, as they have 
already appeared, accompanied by illustrations, in 
No. 21, Vol. I., of this journal. 

Now, allowing that this miniature balloon is 
filled with atmospheric air on the bank, and then 
is carried into the gallery of a mine, and remember- 
va ea gas diffuses through the minute pores of 
india - rubber as readily as if nosuch septaintervened, 
it will be at once understood how its action takes 
place. If the air in the gallery has been made by 
ventilation to approach in purity that on the surface, 
no change will be manifest in the dimensions of the 
globular indicator, but, if on the contrary, poisonous 
gas be present, it will at once find its way through 
the india-rubber walls of the contrivance, causing 
them to expand—air being diffused outwards at 
the same time—the lever will be lifted, the clock- 
work released, the bell rung, and the miners 
warned of their peril ! 

These things happen immediately that the 
quantity of fire-damp present exceeds five per 
cent., or may be made to do so, even before that 
exten: has accumulated, if that be desirable. As 
fire damp, weight for weight, far exceeds in volume 
ordinary atmospheric air, it cannot fail to be com- 
prehended that its natural diffusion into the balloon 
must cause the expansion of the latter and the alarm 
is given to which we have just referred to. Why 80 
simple, so sensitive, so effectual, and so inexpensive 
an apparatus has not tecn introduced into every 
coal pit in the United Kingdom and into every 
metalliferous mine it isdifficult to conceive. Perhaps 
that question may presently be putin the House 
of Commons. At least it should be so put, for 
the lives of hundreds, perhaps of thousands, 
de; end upon the answer given to it. Mr. Ansell, 
however, has not rested contented with devising 
one furm of indication—he has constructed several, 
and although each modification of it is influenced 
and governed by the same law, each has its peculiar 
excellence. One in particular may be mentioned, 
aod it is his portable fire damp or coal gas detector. 
In form this resembles an aneroid barometer, and 
it may be carried in the pocket without more incon- 
venience than would be caused by one of the obese 
watches of our grandfathers’ days. An inspector 
of mines furnished with one of these might there- 
fore penetrate into the recesses of a mine, and by 
the dim light of a2 Davy” or “Geordie” lamp, 
read from ite indexed face the amount of gas pre- 
sent. The aneroid indicator consists of a brass 
case, fitted internally with a small cylinder and 
piston. The back is composed of a thin plate of 
anglazed earthenware, and there is a sœall valve 
readily opening to the out ward air or closed against 
its actions. Charging the indicator with pure air 
firat, and thus carrying it into a tainted atmosphere, 
constitute all that is necessary to put its indicating 
hand in motion. The gas diffuses at once through 
the porous plate, presses upon the piston with 
more or less force —in accordance with the per 


centage existing moves it along the cy linder, 
carrying with it the hand of the aneroid, which 
again registers the exact amount of gas surround- 
ing the instrument. Three other applications of 
the same principle for the same purpose might be 
described did space allow ; but sufficient we trust 
has been said to awaken interest in the invention, 
and to induce mine-owners, colliery managers, 
and others to give it a fair trial. The dreadful 
catastrophes at Gethin and Wigan, which resulted 
entirely from explosions of fire damp, and which 
have destroyed the lives of seventy odd men and 
boys, furnish powerful arguments in favour of the 
introduction of other and more efficient agencies 
for saving life than at present exist. Would that 
the legislature would take the subject generally in 
hand, and appoint another commission composed 
of really practical, scientific, and unprejudiced 
members, to examine into and report upon minin 

economy, in its mechanical, scientific and soci 

phases. Then we might hope that improvement 
would eventuate, and feel certain at least that 
those who seek to effect it would be encouraged 
instead of being treated, as they now too often are, 
with apathetic indifference—if not silent contempt. 
It may be that we shall return ere long to a further 
consideration of the subject, for it is by no means 
exhausted, bat demands rather persevering investi- 
gation and unremitting exertion until the desired 
ead be attained. JOSEPH NEWTON. 


THE PATENT OFFICE INQUIRY AND ITS 
RESULTS. 
HOSE of our readers who are interested in 
the stability and proper management of the 
Patext Office will have heard with a feeling of plea- 
sure that the final report of the Commission ap- 
pointed to inquire into its condition and manage- 
ment has been printed and is now before the 
public. The inquiry has been a lengthy one, and 
the final report is long. We will only extract 
those parts of it, however, which are of any in- 
terest to the reader of the ENGLISH MECHANIC. 
The charges against Mr. Edmunds and those by 
Mr. Edmunds against Mr. Bennet Woodcroft, 
were particularized in the directions given to the 
Commissioners as special subjects for investigation. 
The action taken by the Government in respect to 
the Edmunds’ affair“ has done away with any 
necessity for pursning that branch of the inquiry. 
No evidence was {orthcoming against Mr. Wood- 
croft, and so the charges fell to the grourd, 
though they were investigated by the Commission. 
The Commissioners affirm their opinion that 
the value and importance of the Patent Office have 
not been duly appreciated, and that the time has 
come when it ought to be put upon a different 
footing, respecting which there cannot be any 
doubt. The Patent Office establishment has 
always been treated as consisting of two divisions, 
called respectively“ The Patent Division,” and 
‘The Specification Division.” The reporters re- 
mark upon the misfortune that a person go unfit 
as the late Clerk of the Patents should have been 
placed at the head of the offices, and that if there 
had not been several officers of ability and energy 
in the Patent Office who exerted themselves to the 
utmost to carry into effect the “new statute,” the 
ee would have derived little, if any, benefit 
rom the change of the law effected by the Act. 
The Commissioners consider that the establish- 
ment imperatively requires to have the superin- 
tendence of a superior officer having the knowledge 
and ekill requisite to enable him to direct and 
control every department of it, according to the 
provisions of the statutes and the regulations of 
the Commissioners (of Patents). We think that 
such an officer should give daily attendance at 
the office (exceot during the ordinary vacations), 
and that his salary should not be less than £1,500 
a year.” They consider that the office of Olerk of 
the Patents, performing his few duties by deputy, 
aa Mr. Edmunds did, ought no longer to exist, 
and that the office of Clerk to the Commissioners, 
as it existed in the hands of Mr. Edmunds, is 
useless, and ought to be abolished. They there- 
fore recommend that the offices should be done 
away with. The Patent Office should (the reporters 
think) be made not only the office of the Commis- 


sioners of Patents for Inventions, but also an 
ottice of the Court of Chancery. 

Concerning the Patent Division” of the office, 
which used to be superintended by Mr. Ruscoe, 
as Mr. Edmunds’s deputy, they think that the 
chief clerk should be a person of skill, who could 
at once give to the law officer in every case the 
information necessary to enable him to determine 
whether the provisional specification sufficiently 
describes the nature of the invention, and whether 
the invention is a manufacture, or an invention for 
which a patent ought to be granted ; and whether 
that information should be furnished to the law 
officer in the shape of a report, by the chief clerk, 
accompanying the provisional specification referred 
to the law officer for consideration. If this were 
done, we think that the grants of patents for 
frivolous inventions would in many cases be pre- 
vented, and more definite information would be 
obtained respecting the nature of inventions sought 
to be patented.” The proposition is a very com- 
mon-sense one, and has been recommended over 
and over again. But, we must add, we want 
less of law, and more of real business logic. The 
appointment of additional clerks is also recom- 
mended, as also the favourable consideration of the 
claims to increased remuneration made by those 
now in office. 

The reporters also think the preparation of 
copies of patents for transmission to Dublin and 
Ediuburgh is a valueless system, and causes an 
unnecessary expenditure ; and they say in closing 
this section of their report :—“‘ It appears t> us to 
be desirable, if practicable, to grant no patent for 
an invention until the applicant has actually filed 
in the Patent Office an accurate specification, con- 
taining clear and distinot claims of invention.” It 
appears that much of the work, and expenses in 
this division, are occasioned by the imperfections 
in specifications and specification drawings, and 
the copies of them, which the patentees are bound 
tofurnish. ‘It is very desirable,” says the report, 
€‘ that persons who thus occasion extra work to 
be done in the office should be made to bear the 
expense,” and it is recommended that a deposit be 
required from each, from which, where necessary, 
to draw for the extra expense. 

In the Specification Division, it is believed, six 
other clerks are wanted. The permanent clerks 
have urged their claims for an increase of remunc- 
ration, and the Commissioners recommend them 
for favourable consideration. 

One class of supernumerary clerks employcd are 
called“ writers,” such as are usually employed by 
law stationers. They have been employed since 
1852, and are paid according to the work they do, 
or the number of hours they are occupied. The 
following exposure is made of a system pursued in 
respect of these clerks, under the régime of Mr. 
Edmunds, and his deputy, Mr. Ruscoe. It should 
be premised that \‘‘ imprest money is cash ad- 
vanced by the Treasury for current expenses in 
the office: Instead of paying the remuneration 
to these writers out of the imprest moneys, the 
late Clerk of the Patents and his chief clerk, Mr. 
Ruscoe, managed to have all these writers paid by 
Mr. Ruscoe's uncle, a Jaw stationer, who charged 
the usual law stationer's profit, viz., 50 per cent., 
upon the sums which he eo paid; that is to say, 
at the end of every half-year he charged the office 
with £150 for every £100 which he paid to the 
writers, although the amount of the imprest 
moneys received from the Treasury at the com- 
mencement of the half-year was paid over to tho 
law stationer. This appears to us to have been a 
most unwarrantable waste of public money. These 
writing clerks, we have been informed, were not 
all of them supplied to the office by Mr. Ruscoo’s 
uncle, the stationer, nor was he in any Way respon- 
sible for the performance of their duties. 

Concerning the library, which has existed sinca 
1855, the report says that, since the public are 
bound at their peril to take notice of patents for 
inventions, they ought therefore to have the means 
of ascertaining with facility what the specification 
of a patent describes and claims as soon as possible 
after the filing of the specification. How much 
this accommodation is wanted, let those say who 
have to make a search, 
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The expediency or necessity for the extension of 
the Patent Office Museum is believed by the re- 
porters to be an idea entertained by many of the 
most eminent persons, both in town and country, 
as well as by the scientific gentlemen who have 
already presented a memorial on the subject. The 
museum ought, the Commissioners think, to be in 
the same building as the Patent Office (it has been 
exhibited hitherto in South 55 The fees 
(now paid in the shape of stamp duties) annually 
amount to a much larger sum than has ever been 
expended for the expenses of the office. The report 
concludes with the following :— 

“t These fees were not made payable for the pur- 
pose of raising a public revenue, and we think that 
not any of them ought to be allowed to form part of 
the general revenue of the country, until the accom- 
modation, , and due working of every de- 
ef of the Patent Ofice have been amply and 

iberally provided for.” 

We print this in italics, as it most emphatically 
expresses the opinion, not only of ourselves but of 
every correspondent who has favoured us with an 
opinion on the matter. 

We trust to find every recommendation carried 
into effect ; and that that old and faithful servant, 
Mr. Woodcroft, may come in fora share of the 
good things proposed. This gentleman seems to 
be a universal favourite, and in an office where 
there is so much civility displayed—so much of 
n desire to oblige one—this is saying a good 

The Commissioners have our best thanks for 
their report, which does not mince matters, but 
goes square at the whole concern. 


PRACTICAL PHOTOGRAPHY. 


VI. 

The amateur may at first find it difficult to 
secure anything like a good portrait from the want 
of some suitable arrangement by which to place 
the sitter in the most convenient position. The 
effect of light falling on the head is to give ita 
bald appearance. Sunlight shining on the face or 
clothes distorts the countenance or imparts a 
patchiness to the garments. Many are the shifts 
and contrivances whicb may be resorted to with 
some prospect of success. euch as an umbrella sus- 
pended over the head of the sitter, or a clothes- 
horse and towelling. Trees, bushes, or an arbour, 
do well in some positions. 

But the way to save trouble in the end is to use 
a little ingenuity at first. Some such arrange- 
ment as the following may be erected at a 
comparatively trifling cost. Against a wall a 


framework of deal or ash. The wood in 
lengths of about 3 in. by 2 thick will be 
sufficiently strong. Nail and clamp them well 
together with hoop iron. Let the dotted line a be 
a stretched wire or cord round the three sides, 
leaving the front quite open. Cover the top with 
a sheet ; the cides with sheets, blankets, travelling 
rugs, in fact, any coloured material you may 
choose to select as a background, suspending them 
from the cord a. Lay down a piece of floor-cloth, 
this need not be large, place the camera in ņ osi- 
tion and see how much ground will be taken in— 
that will give you the size. Of course you will 
add chairs, tables, or any other little addenda. If 
the frame-work is p against a wall on which 
trees are trained, the sheet drawn back on one 
side to show a plant or two, will have a good 
effect. At first you may set aside any idea you 
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may have possessed previously of taking sitters 
with blue eyes, or wearing spectacles. Babies and 
animals are also trying subjecte. to under - 
stand the character of the sitter, let everything be 
perfectly easy, no harry or bustling about. Head- 
reste are disagreesble things; they constrain the 
sitter and sometimes bother the operator. If your 
silter cannot hold his head steady for so short a 
time, it would be better for you to practise on 
some one else at first who can. 

The eye is the object to be tocussed, so as to get 
a sharp picture, and take care that the sitter looks 
at something in easy range, or the effect will be 
unnatural. For example—let a be the lens, and 


Se 
5 — A 


1, 2, 3, reprerent the eye at different angles, 
then 1, on devoloping, will assume, perhaps, 
any idea, from a stare tol an appearance of 
devotion. On the other hand, 3 will demonstrate 
an attempt at humility, or it may be merely a 
frown, the lower part of the face, too, will 
be in shade, while in the first case it will 
be too strongly lighted. Be careful not to take a 
ritter with his knees directly in front of him—keep 
yonr camera square for perpendicular objects, ard 

careful that the sunlight does not pour down 
between the sitter and the camera, or the picture 
will have an appearance of mist over it. The 
background must be adapted to the sitter, even if 
it be of the plainest description or a simple colour. 
For instance, an old man with white hair will lcok 
absurd if taken with a sheet for a background, the 
head from the eyebrows upward will be scarcely 
distinguishable or vice versa. Windy weather is 
very annoying, especially where trees or shrubs 
are included. A moving branch or twig deteri- 
orates from the appearance of the picture exceed- 
ingly. Gnats and flies are taken on the plate in 
the form of minute crosses, *,*, but bear the ap- 
pearance of dust marks, unless examined with a 
strong magnifying glass. The specks so caused are 
too minute to come out in printing an ordinary 
picture. Be careful not to leave the camera about, 
either out of door or in, a fall easily happens, and 
a cracked camera or broken lens is a sad lesson. 
Portraits are easily taken in a well-lighted parlour, 
observing that both sides of the sitter are well 
illuminated, otherwise, on developing the contrast 
will be almost extreme. Occasionally, but not very 
often, nothing can be taken satisfactorily, from 
that remarkable cause, a want of sufficient actinism. 
Let no one handle your plate, not even your 
friend, till after it has been varnished, and not even 
then with impunity, a soratch or chip cannot be 
rep . 
A plain wet plate may be carried in the dark 
slide for about five minutes to take a distant 
object, provided the day te not very warm. 
Sometimes an iron deposit will occur in the de- 
veloping, but some very good pictures may, never- 
theless, be secured. 


A CARBON COMPOUND SENSITIVE To LIoRT.— 
Dr. F. Gottschalk has found that graphitic acid is 
sensitive to light, the minute yellow cryatalline 
scales of which the acid consists blackening very 
quickly when exposed either to direct sunlight or 
to diffused daylight, or to any powerfully actinic 
artificial light. It is possible that the discovery 
may lead to that of some simple and satisfactory 
process of carbon printing. One of the chief 
difficulties in the way arises from the exceeding 
slight solubility of this singular body, which dis- 
solves in water and alcobol only in very minute 
quantity, and not at all in any other menstrum that 
has yet been tried. Small, however, as is the 
proportion of it which will dissolve in water, paper 
soaked in its aqueous solution becomes reddish 
brown on exposure to light, any parts of the paper 
which may be protected from the light remaining 
quite white. 


Fepruary 9, 1866. 


SIMPLE METHOD OF HOLDING ARTI. 
CLES WHILE BEING DRILLED. 


The simple sppara'us shown in the accom- 
panying figure affords a ready means for fixing on 
the drilling machine any light articles which it is 
required should be drilled with accuracy. It con- 
tists merely of a conical point, furnished with a 
base by which it can be secured to the table of the 
drilling machine, and placed so that it is concen- 
tric with the drill spindle. The article to be 
drilled is marked with a centre punch on each 
side, at the points where the hole is to commence 


and terminate, and is then placed between th“ 
conical point just mentioned, and the point of th® 
drill, as shown in the sketch. When the hole bas 
teen drilled partly through, the article should be 
reversed, and the hole completed from the other 
eide, so that the lower point may not be iojured 
by the drill. Holes for the pins of hinges, and 
long holes through the various parts of brasswork, 
can be readily drilled in this manner, the method 
of holding insuring perfect accuracy. The article 
is prevented from turning round by a pin ineerted 
in the table of the machine, in the usual way, and 
arranged so as to catch aga‘nst any projec ing part 
of the object being drilled.—Extracted from Eu- 
gineering. 


- CONDENSING THE FUMES FROM 
FURNACES. 


There is not the slightest doubt but that the 
Parliamentery interference in regulating the health 
of towns, so far as making it an offence to void 
into the atmosphere noxious fumes from factories, 
has been a great boon to the inhabitants of manu- 
facturing towns, and of profit to the manufacturers, 
who at one time considered Parliamentary inter- 
ference as most unwarrantable impertinence. This 
is but another proof that it always pays to do 
the right thing—either morally or socially. The 
utilisation of noxious fumes—converting them, by 
certain operations, into tangibilities, and thence into 
hard cash, has afforded great scope for inventive 
talent, and continues still to do so. A goodly 
number of patents are evidence of this, though 
several inventions fall through ere they pass the 
“ provisional protection stage. Among these is 
the one we are about to summarise, which had ite 
author in Mr. Watts, of Birmingham, a metal 
refiner, and its purpose was to condense and collect 
products volatilised in furnaces. We give the 
matter as a guidance to others in the same groove. 
In respect to furnaces for mixing or melting copper 
and zinc—in situations where there is sufficient 
room for the purpose, the ordinary chimney is 
proposed to be dispensed with, substituting there- 
for a closed culvert, connected with a chamber 
containing a revolving fan, by means of which 
fan the draught is prodaced through the furnace. 
The waste gases from the furnace are directed by 
the fan blast into a condenser, where the oxide of 
zinc carried in the waste gazes is condensed and 
collected. The condenser is a chamber filled with 
fragments of coke, kept wet by a stream of water. 
The waste are passed downwards through 
the condenser, and the stream of water condenses 
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and carries down the oxide of zinc. This mixture 
is received in areservoir, and the water is separated 
from the metallic oxide either by filtration or 
decantation. When one fan is insufficient to pro. 
duce the blast necessary for the proper working of 
the furnace, it may be supplemented by another, 
made to direct a blast from the ash-pit into the 
fire between the bars of the furnace. Where there 
is not sufficient room for the culvert, a downward 
flue may be connected with the top of the ordinary 
chimney, and the fan blast made to conduct the 
waste gases from the stack, through the downward 
flue, to the condenser. 

We wish Mr. Watts better lucksnext time; 
there's room for plenty more patents in this 
matter, as there are plenty of markets for the 
products they bring to bank. 


SEWING MACHINERY. 
III. 


COXSTRUOCTION OF SINGLE-THREAD MACHINES. 
The feeder is a toothed plate S, secured to one 
end of a lever T, pivotted to the frame of the 
machine, The feed plate rises and sinks, and 
moves to and fro in a slot in the table plate B. 
It is raised once for each depression of the needle 
bir by means of the hub K, secured to the shaft 
H, and has two protuberances s, 8, at its sides, 
diametrically opposite eich other (see fig. 19). 
The feed bar is depressed by the spring of the 
arm j of the lever T, which acts antagonistically 
to the cams s, s, and holds the feed plate out of 
contact with the cloth, except when it is raised 
by the protuberances of the cams. To move the 
feed plate to and fro to feed the cloth forward, 
and to retrograde previous to each feeding move- 
ment, the butt end j of the feed lever is fitted 
with two adjustable wipers x and z, fig. 15, 
operating in connection with two sate U and 
Ui, keyed to the shaft H. These cams acting 
upon wipers, move the feed plate in one di- 
rection to feed the cloth forward past the needle, 
and tho return movement of the feed plate is 
effected by a spring r applied to the butt of the 
feed lever. One of the cams U (see fig. 21) has 
two protuberances ¢, ¢, which project equal dis- 
tances at the opposite sides of the cam. The 
other cam U! (see fig. 22), has a single protube- 
rance k of about double the projection of those of 
first cam U. The shanks of the wipers æ, xi, are 
screwed through bosses secured to the feed lever 
T, and pase through holes in the frame of the 
machine to its exterior. where they are formed 
into milled heads V, VI, by turning which the 
positions of the wipers may be adjusted relatively 
to the cams which act upon them. The cam Ui 
is so set with reference to the cam U that the 
protaberance of the former is in position to act 
upon its wiper z! at the same time that one of 
the protuberances of the latter is in position to 
act on its wiper z. Hence, if the wiper m be 
adjusted by screwing its shank from the cam, 
so that the cam in its revolution cannot touch it, 
the feed plate S will be moved by the alternate 
action of the twe protuberances of the cam U on 
its wiper zl, and as these protuberances are of 
equal projection the movements of the feed plate 
will al be equal, and the stitches will be of uni- 
form length, which may, however, be regulated 
by adjusting the viper r. If, on the other hand, 
the wiper z! be adjusted by screwing its shank 
towards the cam, so that the cam U? in its revo- 
lation acts upon it, the feed plate will be moved 
alternately by the action of one of the protube- 
rances of the cams U on its wiper z, and by the 
action of the protuberance of the cam Ul on its 
wiper z1, and as the protuberance of the cam U1 
is double that of those of the cams U, the move- 
ments of the feed plate will be such that the 
stitches will be alternately long and short, the 
lengths of the long and short stitches being regu- 
lated by the adjustment of the wipers. The ma- 
chine is fitted with a standard æ for the spool of 
needle thread, a thread tension y, thread guides 
%, w, and a presser foot Z. The 9 88 55 is 
operated by turning the shaft H in the direction 
of the arrow. When sewing, the needle descends, 
orates the material to be sewed, carries the 
through it, presenta it to the action of the 


looper, and rises again preparatory to a succeeding 
descent. As the loops of needle thread are 
presented by the needle they are seized alternately 
by the hooked points of the looper, and are 
extended by them. The body of the looper is 
wider than its points, so that as each loop is 
extended by the revolution of the hook point that 
has seized it, it is spread laterally, so that the 
succeeding hook point can draw the succeeding 
loop of thread through its predecessor, and as the 
loops are not twisted by this mode of operation 
the chain of loops forming the under side of the 
seam, when completed, lies flat against the surface 
of the cloth. As the backs of the hook heads of 
the looper extend backwards for a considerable 
distance, the loop seized by each hook point is not 
given up or let off until the succeeding hook point 
has seized and is extending a succeeding loop pre- 
sented by the needle, and the needle has descended 
a second time and entered the loop let off. The 
loop seized at this last descent of the needle is 
drawn by one of the hooks through the two pre- 
ceding loops, thereby producing a double-chain 
embroidery stitch resembling braid upon the under 
face of the fabric. 

When the machine is used for sewing ordinary 
seams it may be made to produce an ordinary 
single-thread chain stitch, in which each loop of 
needle thread is drawn through the next preceding 
loop alone (instead of the two preceding loops) by 
substituting the double-headed looper represented 
at figures 23 and 24, for that represented in figs. 
16 and 17. This looper differs from that first 
described in the form of the hook heads, the backs 
of which do not extend so far as those of the 
looping hook first described ; hence as the hooked 
points of the double looper are at opposite sides of 
the circle described by it the loop extended by one 
hooked point is given up as the next one is extended, 
so that each loop of needle thread is drawn through 
the loop next preceding it, and there need be no 
surplus loose thread to embarrass the operation of 
the machine. In using this second looping hook 
a perforated guard n may be placed under the 
table plate B in such position relatively to the 
needle that the latter in its descent almost touches 
the side of the perforation of the guard farthest 
from the cam I, so that the guard prevents the 
swell of the loop of needle thread at that side of 
the needle, and causes it to swell out to a greater 
extent at the other side than it otherwise would, 
5 ensuring its seizure by the hook of the 
ooper. 

e have far exceeded the space we had allotted 
ourselves at starting, but as we went on we found 
that justice could not be done the various items, 
and clearness preserved, in less space. 


AMERICAN LitHocrapnHic Sroxk.— Mr. S. D. 
Morgan, of Nashville, Tenn., U.S., states that 
there is an abundance of lithographic stone in 
Tennessee, in all respects equal, according to tests, 
to any from Bavaria or elsewhere. 

Tua ANEROID BAROMETER.—We have to chroni- 
cle a very noteworthy improvement inthe Aneroid 
Barometer recently effected and registered by 
Messrs. Cook and Sons, the celebrated opticians. 
Although the Aneroid, under ordinary circum- 
stances, has been shown by Mr. Glaisher and 
others to be very much more effective and satisfac- 
tory in its results than could have been hoped, still 
under conditions which bring rapid changes of 
pressure into play the instrument when it returns 
to the normal pressure does not always indicate 
correctly. This results from the motion being 
communicated to the index axle by a chain, and 
this chain, from other considerations, is the 
weakes: part of the instrument, and is the first 
acted upon by climatic influences, rust, &c. Mr. 
Cook has abolished this chain altogether, substi- 
tuting for it an almost invisible driving-band of 
gold or platinum, and the result of this great im- 
provement is that the Aneroid may now be looked 
upon as an almost porfect instrument for scientific 
research. Several such Aneroids, placed under 
the receiver of an air-pump, not only march abso- 
lutely together, but all return unfailingly to one 
and the same indication. 


FLUTING MOULDINGS. 


We have to acknowledge the receipt of the fol- 
lowing note from “Rue Foesé aux Loupe, Bruxelles,” 
respecting the fluting of mouldings in gilt and other 
frames :— 

In the ordinary process the mouldings made on 
wood frames previous to gilding are covered with 
a pasty composition. I propose to make these 
flutings or undulations by a mechanism which is 
composed of a bench similar to à turner’s lathe, 
the upper part of which receives a wooden plate, 
on which are laid the mouldings intended to be 
covered with the paste, and then to receive the 
flutings. A carriage, composed of two perpen- 
dicular faces in the same direction as the bench, 
fastened tightly together, moves forward on the 
bench, having a guide piece attached to one of its. 
sides. A cast-iron beam upon one of these faces 
passes over the bench, and on this beam is 
fastened an iron plate cut on its bottom face acoord- 
ing to the profile of the moulding upon which it is 
to be worked. This plate spreads and smoothes 
the paste, which is run upon the mouldings from 
a reservoir as the carriage advances. To each kind 
of moulding to be fluted is adapted an iron plate 
of the same profile, which is rolled upon the fixed 
plate in the perpendicular direction of the profile. 
These plates are propelled by springs against a 
piece in contact with a wheel fixed on a trans- 
verse axie, which, while the carriage is advancing, 
gives it a rapid to-and-fro motion, forming in the 
composition a fluting, the distance between the 
ridges of which is regulated by the number of 
teeth in the wheel giving motion to the profile. 
The axis of the wheels turns in a socket at each 
end over the transverse beam, and its rotary 
motion is produced by another wheel, which in 
turn receives its motion from a third wheel run- 
ning upon a rack as the carriage advances, to 
which the axis is fastened. 

We should have been more gratified had our 
Belgian friend sent us all of his co:omunication 
in French ; still more so if he had sent drawings 
of his scheme. 


PHOTOGRAPHIO NOTES. 
—0— 

Viscous Iron DEVELOPERS. — Mr. Bingham 
points out that Mr. Robert Hunt was the first to 
use a viscous iron developer. In the ferrotype 
process, published in 1844, the developer was com- 
posed of gum arabic and protosulphate of iron. 

INTENSIFYING Processes.—In former Year- 
Books we have stated in detail the various modes 
employed in intensifying. The space demanded 
this year by various novelties does not permit the 
repetition of those which have not been modified. 
We may here remark, however, that one of the 
features of the various gelantino-iron solutions is 
their saitability for intensifying where that process 
is required, as nitrate of solution may be added to 
them freely without risk of ready decomposition. 
For ordinary intensifying a few drops of nitrate 
solution may be added to any one of the gelatino- 
iron solutions described on other pages, and applied 
to the plate, when the image will readily intensify. 
The saccharo-sulphate developer of Mr. Law also 
possesses the same property. It should be remem- 
bered that if a negative seems hard or under- 
exposed, it should be intensified before fixing, and 
that any of the gelatino-iron solutions, or a one 
grain solution of pyro-gallic acid with one grain of 
citric acid, or a five grain solution of protosulphate 
of iron with five grains of citric acid—any of these 
and a few drops of nitrate of solution may be used 
for the purpose. Intensifying after fixing is best 
suited to over-exposed thin negatives, and these 
may be intensified as above described, or sulphides 
or mercury, &c. Whenever a negative is intensified 
with one of the solutions to which nitrate of silver 
is added, whether before or after fixing, it is wise, 
in order to prevent risk of fog, to heat the plate 
with a solution of iodine one grain, iodide of 
potassium two grains, in one ounce of water; this, 
after remaining on the film about a minute, should 
be washed. The image will then be more easily 
intensified, and the risk of deposit in the shadows 
will be much less. Year-Book of Photography. 
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BALLOON ASCENTS.—II.“ 
(Illustrated on Page 254.) 


At 1,000 feet high the decline was 44°; in the 
second and third thousand there was a further 
decline, a little more than 34% in each thousand 
feet; this amount decreased to 8° between 5,500 
and 6,500 feet, and was less and less in each succes- 
sive 1,000 feet, till it was as small as 19 in this 
space at about 21,000 feet high. 

Therefore, an average space of 223 feet was passed 
for a decline of 1° up to the first 1,000 feet, this 
space becoming greater, till at an elevation of 
21,000 feet, the sky being still obscured by cloud, 
a space of fully 1,000 fect had to be passed for a 
decline of 18. 

Up to 5,000 feet the results are based upon ex- 
periments varying from 13 to 22; at 6,000 and 
7,000 feet to 7 and 5 respectively ; from 7,000 to 
16,000 to 4 only ; these having been made on two 
dars in 1863, June 26 and September 29, on which 
days the balloon was frequently enveloped in fog 
an'i clouds to the height of three and four miles, 
and those above 16,000 feet on the former of these 
two days only, during the ascent and descent ; the 
sky being still covered with cloud, when the balloon 
was between four and five miles high. 

I may here remark upon the fact of passing 
tbrough clouds situated three and four miles bigh, 
and finding clouds higher still. Clouds of a dense 
character were previously supposed to be always 
located very much nearer the earth; and to one 
class of clouds alone, viz., the cirrus, commonly 
called mares’ tails, was attributed elevations at such 
great heights. 

With clear skies the decline of temperature within 
the first 1,000 feet was 6}ì ; in the next, 47°; 
and decreasing continually with elevation, till at 
27,000 feet the decrease in 1,000 feet was 1° only. 
Up to the height of 22,000 feet, the number of 
experiments had varied from 7 to 17 in each step 
of 1,000 feet, and there can be but little doubt 
that the numbers resulting from so many expeti- 
ments are very nearly true. 

The space necessary to pass through for a decline 
of 1° of temperature, is less than one hundred feet 
near the earth; averaging 162 feet for the first 
1,000 feet, and at heights exceeding 25,000 feet, 
it is necessary to pass through 1,000 feet of vertical 
height, for a decline of 1° of temperature. 

I have endeavoured, thus far, to give the results 
for temperature, They differ in both states of the 
sky from the results found from mountain observa- 
tions, and, consequently, this value can no longer 
be used in any physical investigations where 
needed. Without exception, the fall of 1° has 
always taken place in the smallest space when near 
the earth, and the space continually increases the 
farther removed from the earth. 

These results were those based upon summer ob- 
servations, made when the sun was well up, or 
during the hours of the day. A question then 
arose, “ Will the same laws hold good in all seasons 
of the year, and will the laws during the day be 
true at night in that season of the year?“ To 
anawer these questions, experiments have been 
made in different seasons, and at different hours of 
the day. It was found, even in summer, that the 
rapidity of the decrease was checked for some time 
before sunset, and that, on one occasion, in the 
month of June, there was found to be no difference 
of temperature from the earth for 2,000 feet above 
it; and on another day, in the same week, the 
change of temperature after the sun had set, was 
very small up to 3, 000 and 6,000 feet. From these 
results, it seems probable that, for some time after 
sunset, the temperature may increase instead of 
decrease, for some distance from the earth ; but no 
experiments have, as yet, been made at night. 

The results as found in winter, spring and 
autumn, do not accord very closely with those found 
in summer, and therefore all the results cannot, as 
yet, be combined to deduce general laws. In 
winter, on January 12th, a stream of air one mile 
in thickness was passed through of higher tem- 
perature than then on the earth. It was a strong 


a a 
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from a paper in the Popular Science Review by James 
1988 -RB.; the Illustration is also from the same 
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current of air, about a mile in height, passing from 
the south-west, and moving differently from the 
stream of air on the earth’s surface; above this 
warm stratum the air was very dry, and higher 
still fine granular snow was falling into the warm 
air beneath. 

The meeting with this south-west current of air, 
which was watched for several days afterwards, 
moving in the same direction, what direction so- 
ever the wind was below, is certainly of the high- 
est importance to us. It bears directly on our very 
high mean temperature in winter, so much higher 
tban is due to our geographical position on the 
earth's surface, and it is very highly probable that 
to its fluctuations the variation of our winters are 
due. ‘ . ; . 

One other fact I may refer to in respect to the 
circumstance met with on that day, it is the pre- 
sence of cold snow above the warm air. Such a 
state of things is quite sufficient to account for the 
production of any amount of fog. . . . 

A useful inference may bs drawn from the fact 
of hot and cold cu: rents of air of different veloci- 
ties and extent existing at the same time, in contact 
with each other. Such a state is buta struggle 
between forces, either of which may preponderate 
at any moment ; and to this cause may be attributed, 
with high probability, the all but unaccountable 
changes that so suddenly take place at times during 
winter, and clearly indicates that how warm soever 
the weather may be at this season of the year, the 
warm current of sir may be deflected at any 
moment, and give place to the then dominant cald 
current, for which we should at all times be pre- 

ared. e e 0 

P Respecting the results of the researches connected 
with the varying amount of water in the air, at 
different elevations, it may be the most convenient 
mode to express in the terms of humidity of the 
air, considering that the whole amount possible at 
the then temperature be represented by 100, and 
determining how many such parts were really pre- 
sent—the more or less dryness of the air, at the 
different elevations, will thus be made apparent— 
100 showing complete wetness, there being present 
then all possible, the number 50 will show that 
one-half only of the quantity of water required 
for saturation was really present, and so on, extreme 
dryness being shown by very small numbers. 


ANALYTICAL CHEMISTRY. 


Messrs. R. P. Beaujen, Professor at the St. 
Chamond College, and Mine, chemist, presented a 
note to the Academy of Sciences last month rela- 
tive to the scales and spangles of iron driven off 
from iron at a red heat under the rolling-mills. In 
order to ascertain their chemical composition per- 
fectly, the learned gentleman analysed those from 
the forge of St. Chamond, the property MM. 
Dubouchet Brothera, where bands are made for 
barrel-hoops, and other purposes ; this was done 
to see how nearly the analysis of the scales of the 
iron used here would agree with the formule of 
Berthier (Fe, Os, 4 Fe O), and of Mosander (Fe: 
Os, 6 Fe O). For this purpose they took 1 grammeof 
the material, which they dissolved in pure chlorhy- 
dric acid, and treated the solution with a solution 
of permanganatate of potash to ascertain the 
quantity of protoxide of iron. Again, they took 
another gramme of the scales, which they dissolved 
in the same manner, reducing the solution by ziac, 
in order to attain the peroxide of iron. After- 
wards a gramme was dissolved in aqua regia, and 
evaporated to dryness to discover the silica ; also, 
a portion was reserved for discovering the 
alumina, &c. The results were (as the average of 
several assays) :— 


Iron in the state of protonide ........5..-.cs00 soseer 6-241 

Iron in the state of peroxide. . 0-439 
Which gave the analysis as follows :— 

Fe; OS PEIEE ET ‚!,‚ 0:345 

Fe Gb K 563 

Silex, alumina, &.. . . ., 0010 

Loss 66 26660 6959995 2 26 6656956996 0:080 = ] -000 

Which gives the formula (not eounting the silex and loss) 
Fe? 03, 4 Fe O. 


which is the formula of Berthier. The loss of 8 
per cent., which was regularly obtained, enabled 
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these learned gentlemen to verify the results of 
the method by permanganate of potash, by those 
generally adopted—by the precipitation of the 
peroxide of iron by ammonia, and by carbonate of 
soda, in order to separate the phosphoric acid, 
which frequent'y enters] into the composition of 
the iron of commerce, This method consists in 
treating the peroxide of iron with a solution of 
carbonate of soda. A precipitate is then formed of 
basic phosphate, mingled with oxide of iron, which 
is melted with carbonate of soda, in order to pro- 
duce a soluble phosphite of sods, and the pure 
oxide of iron, which is separated by a filter, 
washed, and calcined, so as to have the amount of 
metal. The soluble phosphate is then mixed with 
chloride of calcium and ammonia, in order to pro- 
duce the phosphate of lime of bones, whénce the 
phosphoric acid is extracted and noted. The re- 
sults of the proceedings were as follows :— 


By By carbo:ate 
ammonia of soda, 
Fe? 03 0345 ...... 0 345 
E ² sssini 0 616 0 645 
Silex, alumina, &. 0-v09 ...... 00.9 
Ph sphorie acid. 0000 ...... 0-002 (0 00036) 


giving the peroxide 0-241. and the protoxide 0°591, the 
formula being Fe? 03, 5 Fe 0. 

The specific gravity of the scales was 4645 (mean 

of three trials by the phisl method); they were 

attracted by the magnet, and were not formed 

of two different layers, as Mosander states in his 

researches, 


ASTRONOMICAL NOTES. 


A short paper by Mr. W. Huggins, read last 
week at the Royal Society, furnishes ancther 
example of the importance of spectrum analysis in 
astronomical, and, we may say, ‘cosmical science, 
inasmuch as it shows the difference between the 
light of the nucleus of a comet, and that of its tail 
or coma. A small comet, described by astronomers 
as comet I. 1866, an oval, nebulous mass, surround- 
ing a small and dim nucleus, has been visible since 
the beginning of the year. Mr. Huggins got an 
observation of it on the 9th instant, and from the 
spectrum produced, though faint, he is able to state 
that the nucleus is self-luminous, and that, in 
common with some of the nebula, its substance is 
in the form of ignited gas. The coma, on the 
contrary, cannot be supposed to consist of incan- 
descent solid matter, and it shines by reflected 
light in the same way as clouds do. Mr. Huggins 
believes that cometary matter consists chiefly of 
nitrogen, or of a more elementary substance exist- 
ing in nitrogen. Donati, after observing the 
spectrum of a comet in 1864, remarked t it 
resembled the spectra of some of the metals— 
which reminds us that in his lecture ‘‘ On the 
Solidification of Gases, delivered some twenty 
years ago at the Royal Institution, Prof. Faraday 
stated that in his opinion if nitrogen should ever 
be solidified, it would prove to be a metal. 

The meteor specimens exhibited at Mr. Warren 
De La Rue’s last soiree, were of a rare and 
remarkable kind. They were seen to fall near 
Montauban, in the south of France, in 1864, and 
were quite hot when picked up. In appearance 
they resemble dried lumps of London mud ; but 
they consist of minute crystals of a rare kind of 
iron, and of sulphur, mingled with a peaty sub- 
stance, which is held together by sulphate of 
ammonia. This sulphate dissolves when a portion 
of the meteorite is put into water, and the whole 
mass falls to pieces. Consequently, had a shower 
of rain fallen between the time of the fall of the 
meteorite and the picking up of the fragments, 
they would have disappeared, and have been lost 
to science, for the disintegrated crystals are too 
minute to attract notice when strewn on the surface 
of the ground. It is probable that similar 
meteorites have fallen in other places, and having, 
so to speak, melted away in the next shower, left 
no tangible evidence to the astronomer or minera- 
logist. 


WAGES IN MancHESTER.—The Lancashire Steel 
Company, in a circular respecting the prices of 
files, state that they have accorded an advance of 
10 per cent. upon the wages of their workmen. 
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TECHNICAL CHEMISTRY. 


THE MANUFACTURE OF CITRIC ACID. 
Br FRIDEAICXR Row, F. C. S. 

As so little attention has hitherto been given to 
the manufacture of these organic acids by scientific 
men (probably en account of the small quantity 
annually produced), a few observations from 
practical experience may not be uninteresting. 

Tte first point of importance in this manufac- 
ture is the defecation of the lime or lemon-juice 
imported, and from which almost all the citric 
acid of commerce is produced. 

- This juice contains, beside the citric acid, a large 

quantity of colouring matter; mucilage, and other 
impurities, which in the ordinary method of work- 
ing so contaminates the citrate of lime next pro- 
duced as to render the subsequent solution, and 
also the crystals of citric acid, so impure that re- 
peated re-crystallisation and re-saturation are 
necessary to render them fit for the market. 

Hitherto it seems to have baffled the efforts of 
manufacturers to overcome this difficulty, and 
hence the great cost at which the acid is prepared; 
but the writer of this paper has found that when 
the concentrated juice is diluted to the same 
strength as the fresh juice (which contains about 
twelve ounces of citric acid to the gallon) that a 
great part of the mucilaginous and other impurities 
will separate by subsidence in a flocculent form, 
and the citrate of lime and also the citric acid 
produced from the juice so purified will be in a 
atate of comparative purity. 

Anotber very important point for consideration 
of the manufacturer is the way in which the 
solutions of these acids are evaporated; the 
sulphuric acid necessary to be in slight excess at 
first so accumulates in percentage by the repeated 

ion and crystallisation of the citric acid 
out of the solutions, as to cause a most destructive 
action upon that remaining in the mother liquors. 
Various means have been used to prevent this, the 
most successful being doubtless the sutstitution of 
water for steam heat during evaporation, but as 
the lower temperature requires longer exposure to 
heat, the advantage thus gained is almost counter- 
acted 


The most effectual means of remedying this is by 
ing the mother liquors so soon as they are 
found to contain any dangerous amount of sul- 
phuric acid threugh a fresh portion of citrate of 
lime, which not only removes at once ail free 
sulphuric acid contained, but there is also deposited 
a quantity of flocculent matter which was helá in 
soution by it, and which is no doubt the cause of 
the mother liquors when old crystallising only with 
such difficulty. The flocculent precipitate referred 
to consists for the mrost part of sulphate of lime, 
but contains also some phosphate of iron and 
alumina, and accumulates more or less according 
to the care bestowed in evaporating the solution, 
it being most insoluble when the liquor contains 
about 6 lbs. of citric acid to the gallon, marking 
1200 to 1250 (according to temperature) on the 
b „ and if not separated from the 
solutions at that point it partly dissolves again as 
they become more concentrated. 

Asa consequence of this, it is found necessary, 
in the nsval working, tu re-saturate these solutions 
so soon as they become surcharged with these 
matters and the sulphuric acid above referred to, 
and thus renew the whole process continually, 
which of course necessarily increases greatly the 
expense of working, as well as loss both in time 
and material ; but when the process of purifying 
referred to is adopted, it is found practicable to 
work continuously with the same liquors without 
saturating (of course depending upon the amount 
of carefalness in the manipulation), and in such 
ease the cost of production is lessened nearly one- 
half. The crystals of citric acid also being most 
tenacious of sulnhate of lime will often hold it so 
as to render them contaminated even to the second 
or third crystallisation, producing an opacity which 
when dried i gives them an appearance of efflores- 
cence ; materially affecting their commercial value. 

This difficulty, which is also, in the opinion of 
the writer, to be overcome, will form part of a 
futare paper.—Chemical News. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


HOME ACCOMMODATION FOR THE 
WORKING AND INDIGENT CLASSES. 


At a meeting of the department of Economy 
and Trade of the National Association for the 
Promotion of Social Science, held at the Society's 
Rooms, Adam-street, Adelphi, Mr. Chadwick, 
president of the department, in the chair, the sub- 
ject of “ Home Accommodation to the Working 
and Indigent Classes in Great Towns” was intro- 
duced. There was a large attendance. 

Mr. Thomas Beggs, in a paper which he read, 
dwelt upon the consequences of the present insuffi- 
cient accommodation for the working classes, 
particularly in large towns, and referred to the 
various land and building societies which have 
from time to time sprung into existence. Coming 
to the freehold land and building societies, Mr. 
Beggs said — I believe that here is the power, in 
an advanced stage of development, that will meet 
to a large extent the evil of defective dwellings 
and overcrowding in our large cities. These 
societies have originated among the people, and to 
a considerable extent have been supported, and, in 
some degree, have been managed by them. Lease- 
hold houses are generally built upon leasehold land, 
and the tendency is to carry a system of scamping 
through the whole operations. The interest of the 
builder is temporary and not permanent. As a 
corrective to this and many other evils springing 
from it, I wish to give facilities to all classes to 
become proprietors of their own houses, having the 
house and the land upon which it stands in one 
freehold.” 


ANTHRACITE USED AS MEDICINE. 


Dr. N. Dyes, chief medical officer of the Hano- 
verian regiment of the Hussars of the Guards, at 
Verden, having remarked that pigs eat coal with 
much avidity, took the idea of adding a certain 
quantity of this mineral to the food given to fatten 
them. He gave to some of them from three to six 
drachms per day, and remarked that these were 
noted for their liveliness, good appetite, growth, 
and rapid increase of flesh. Having repeated the 
experiment on severa! occasions, Dr. Dyes came to 
the conclusion that in the fattening of pigs anthra- 
cite is, for the greater number of these animals, 
superior to common salt as a means of quickening 
digestion and maintaining general health ; that it 
constitutes a preservative against the catarrh of the 
stomach and intestines, as well as againat cholics, 
and that it prevented all the maladies which result 
from impoverishmeut or thinness of the blood; 
also that coal exerted a favourable action on the 
liver, spleen, &c. Perfectly convinced as to the 
correctness of his observations, Dr. Dyes did not 
hesitate in administering coal to persons attacked 
with abdominal complaints, and chose for that 
purpose the Piesberge anthracite, which is found in 
great quantities in the neighbourhood of Osnabruck. 
He obtained invariably and rapidly the best results 
from the employment of this mineral, which had 
notin any case produced the slightest evil effect. 
For two years Dr. Dyes has employed anthracite 
in a number of abdominal affections, and obtained 
such remarkable results that he deolares that it 
cannot be too much recommended in catarrhs of 
the stomach or cramps, and a host of other mala. 
dies which are usually treated by coal tar or char- 
coal, For diseases of theskin he prefers anthracite 
internally to coal tar externally. Dr. Dyes gives 
in fine powder 15 to 30 grains per day, incorporated 
in some convenient pulp, or in pills. There is 
nothing extraordinary in all this, when we consider 
that anthracite contains carbon 0°90 ; hydrogen, 
0:03 ; volatile matters (sulphur), 0°03 ; ashes, 0 04, 
in 100 parts. (Analysis, Berthier.) 


ARTIFICIAL LIT. — M. Sayers, of Paris, has 
found that a brilliant light, possessing very high 
actinic power, is produced by the combustion of 
a mixture of twenty-four parts of well - dried 
pulverised nitrate of potash with seven parts of 
flowers of sulphur, aud six of the red sulphide of 
arsenic. This mixture can be sold at threepence a 
pound, and its light is therefore much cheaper 
than that of magnesium, to which it is said to be 
only very slightly inferior in actinio energy. 
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SCIENTIFIC NEWS. 


ARTIFICIAL IVoxr.— An American patent has 
been secured for a composition of bone-dust with 
certain other ingredients, whereby said bone-dust 
is bleached and transformed into a pliable mags, 
which can be readily pressed into moulds of any 
desired description, and from which billiard-balls 
and other articles can be made equally as hard and 
durable as such balls or other argicles made of 
real ivory. 

M. Berthelot has reported to the Academy of 
Sciences at Paris an account of the formation of 
the luminous hydro-carbon acetylene, during in- 
complete combustion. This gas hitherto has onl 
been produced when the organic bodies from whi 
it is derived have been submitted to a red heat. 
He states that, in reality, the combustion of 
hydro-carbon compounds is not effected at ouee, 
but is the consequence of a series of decompoai- 
tions. The first of these decompositions gives rise 
to special products; then follow the general pro- 
ducts formed in all combustions which precede 
carbonic acid and water. Hitherto carbon and 
carbonic oxide have been Bi ane as the only 
general products of this kind; now, acetylene 
must be added to the number. 

The conclusion of M. Emile Kopp’s important 
memoir on the utilisation of the residua of the 
manufacture of chloride of lime and carbonate of 
soda, presented to the Chemical Society of Paris, 
is printed in the monthly Bulletin of that body. 
It contains detailed descriptions of the apparatus 
employed, and tables of the results obtained. An 
abridged tranalation of this memoir is in the course 
of publication in the Chemical News. 


PROGRESS OF INVENTION. 
— — 

Tux largest wire rope probably ever manufac- 
tured, was recently turned out from the wire 
factory of the Messrs. Hazard and Co., Pitteburgh, 
Pa. Two of nearly equal length aud size were 
manufactured. The largest lacks but 80ft. of 
being a mile in length, is 1 5-8th in. thick, and 
weighs upwards of 11 tons. Itis to be employed 
on the Canal Company's plain, near Wilkesbarre, 
Pa. 

OIL AND CoKE FROM COAL Ax D SLACk.— Mr. J. 
Nicholas, of Aspull, near Wigan, proposes to 

roduce oil and coke from coal and slack, and 
kon condensable vapours. The oven sho uld be 
capable of being made steam-tight, and at the 
top are two apertures, one communicating with a 
condenser and the other with the air. The oven 
is charged in the usual manner, and the draft-holes 
and all apertures are carefully closed, with the 
exception of the aperture leading to the condenser. 
The products are condensed and purified in the 
ual! manner. 

A New Licut ron Snirs.— The Prefect of the 
Seine-Inferieure has just published a new regulation 
respecting the mode of lighting the boats which 
navigate the Seine. It has been found by experience 
that the lamps with silvered reflectors hitherto 
used dazzled the eyes of the pilots so as to prevent 
them avoiding collisions. A new lamp, invented 
by M. Chretien, of Rouen, combining a silvered 
reflector with a porcelain objective, has recently 
been subjected to many experiments by the Govern - 
ment engineers, and found to answer perfectly. 
The prefect has therefore ordered this kind of 
lamp to be henceforth used on all boats navigating 
the Seine within his jurisdiction. 

- IuPRovaD TursiNs.—An invention has been 
brought forward by Mr. George Taloott, of New 
York, the object of which is to obtain a tight 
joint without causing friction, and to this end a 
flange is attached to the inner edges of the scroll, 
helix, or box, either at the top or bottom, or 
both; the said flange being of such a shape as 
to form annular boxes in which water, when tho 
wheel is at work or in motion, is retained directly 
over the joints by centrifugal force, generated by 
the rotation of the wheel, and loose joints ad- 
mitted, which will not cause any friction, and a 
the aame time prevent the escape or leakage of 
water therefrom. 
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ON PURE WATER.» 
By Epwin LAN CASTER, M.D., P. R. S. 
(Concluded from page 252.) 


Ok the various forms of contagious fever which 
attack the inhabitants of this country, there 
appears to be little doubt that the fever known as 
typhoid fever is propagated by means of water. 
Whether this fever can be produced de noro, by 
poison in water or in the air, is still a question 
amongst medical men; but that occasional epide- 
mics of this fever are produced by drinking water 
there is no doubt in the minds of medical inquirers. 
Dr. Budd relates the instance of a ball at Cow- 
bridge which was attended by from ninety to 
a hundred people. Of these more than one-third 
were laid up with typhoid fever. In this case there 
was satisfactory reason to believe that the water 
served at the ball was contaminated. Numerous 
instances, showing the occurence of this disease in 
families after drinking impure water, are recorded, 
and there can be little doubt that it is one of the 
forms of disease that is propagated by the agensy 
of impure water. 

Another set of diseases are malarious fevers, 
which are known to be produced by drinking 
impure water. I might add a long list of other 
diseases which, on competent medical authority, 
are known to have originated in impure water. 
I will only allude to the attacks of parasitic 
animals. It is well known that various creatures 
inhabit the human body, especially the class of 
worms. A large number of worms pass tbeir 
cystic or larval stage in the bodien of other animals. 
The eggs of these creatures are, in the majority of 
instances, intrduced by the agency of water. 
Amongat the contents of impure waters the micro- 
scope reveals the eggs of the entozoa, and there 
can be little doubt that the germs of cystic worms 
and hydatids are introduced into the haman system 
by the agency of impure water. I hope, however, 
that I have said enough to show how necessary it 
is for our welfare that pure water should be sup- 
plied for daily use, and I have now to speak of 
some of the practical measures that should be 
adopted for the supply of pure water. This question 
naturally divides itself into the public supply of 
water to towns, and the private supply of fawilies. 

With regard to public supplies of water, it will 
be seen that water neither from rivers nor springs 
is certainly pure. When water is taken from a 
river to supply a town, especially when the river 
receives sewage, every precaution should be taken 
to reduce the organic matter to the lowest possible 
quantity. It is undoubtedly desirable in a country 
like our own, where such large masses of the com- 
munity, as in London for instanca, must depend 
on water from rivers, that the legislature should 
pass some stringent Act, forbidding the diversion 
of the drainage of our large towns into rivers at 
all. When it is recollected that this must even- 
tually be a gain to the country, by compelling the 
deposition of the sewage in the soil, where it must 
necessarily become a source of wealth, it is to be 
hoped that there will no longer be supineness or 
ignorance enough to prevent legislation on this very 
important subject. 

ut even water from springs may be contami- 
nated. Springs are often situated in highly 
cultivated agricultural districts, among populations 
utterly negligent of the distribution of the water- 
courses that flow through them, and may thu, 
reach the population which they supply with water 
highly charged with erganic matters. It is only 
by proper filtration at the works, by which the 
water is supplied to towns, that danger can be 
obviated, either in the case of water supplied by 
rivers or springs. It is a consolation to know 
that through the care and intelligence exhibited 
by a large number of our water companies, water 
is now supplied to many of our large towns of an 
unexceptionable character. This is remarkably the 
case in London, where the water of the Thames, 
receiving the sewage of several large towns in its 
coprse, can nevertheless be supplied in a state of 
purity, which will bear comparison with most other 

rge towns in England. It is necessary that a 
ee oe 


From the Popular Science Review.—Robert Hard- 
wicke, Picoadilly. 


vigilant eye should be kept on the natare of this 
supply, and in London we are undoubtedly 
indebted to the monthly analysis of water supplied 
by the Thames oompanies, published by the 
Registrar-General, for the maintenance of the 
integrity of our water. 

There are, however, large numbers of the popu- 
lation who are not within the reach of our public 
supplies, and who are obliged to have recourse to 
pumps and wella, ponds, rivers, and ditches, for 
the water which they drink. Such persons cannot 
be too cautious in the employment of the water 
they are compelled to take. Wherever water is of 
a doubtful character, then filtration should be had 
recourse to. The filtration of water can be effected 
dy passing it through sand, pebbles, sandstone, 
sponge, and charcoal. Of these agents, charcoal 
is most efficient. Filters made with charcoal are 
now manufactured on a large scale, and are, in 
most instances, efficient means of rendering impure 
water pure. Such filters should be employed when 
waters are of a doubtful character, and only filtered 
water should be used for drinking purposes. t 

Where, however, filtered water cannot be had, 
it should be known that one of the most effectual 
means of purifying water is submitting it to boiling. 
This does not get rid of all its inorganic consti- 
tuents, but it effectually destroys organic matters. 
It is undoubtedly insipid (which may bs obviated 
by passing it through a gazogene), but it is better 
to drink the most insipid of water, than run the 
hazard of drinking water charged with organic 
impurities. 

When water is otherwise good it may be rendered 
impure by the carelessness and indolence of those 
who use it. Thus a water, which drunk when 
first drawn from the cistern, pipe, or well in which 
it stands is perfectly harmless, may become injurious 
by standing for days in the same vessel. It fre- 
quently happens that water-bottles, pitchers, and 
mugs, in which water is habitually kept, are never 
cleansed, and the daily deposit of organic matter 
at the bottom will at last me so great as to 
render the water putrid. It is in this way, by the 
negligence of servants and others, that water 
otherwise free from objection are found to become 
tainted, and I have known attempts made to 
cast doubt on the quality of the whole supply 
of a town from individual cases of neglect and 
ignorance. 

In these remarks on the purification of water, I 
have more particularly directed attention to the 
removal of organic impurities, as those which are 
most injurious to health. I would, however, refer 
to the fact that, when waters contain a large 
quantity of carbonate of lime, which is always 
held in solution in carbonic acid, this salt of lime 
may be got rid of by neutralizing the carbonic 
acid with pure lime. This process, originally 
suggested by Dr. Clark, of Aberdeen, has been 
successfully employed to soften hard water, and 
may be advantageously employed, both for removing 
the orgrnic impurities as well as the carbonate of 
lim 


e. 

It should also be remembered that storing water 
in leaden cisterns, and conveying it through leaden 
pipes, may lead to a dangerous contamination with 
lead 


The interest of the public in pure water is not 
alone confined to its use as an article-of diet. For 
cooking, washing, bathing, aad manufacturiag 
purposes the purest water is the best. Each one of 
these subjects might be made the topio of practical 
suggestions, bu? as my limits will not allow me to 
add more on the subject of pure water, I would 
say, in conclusion, that for all purposes for which 
water is employed by man, the purer it is the 
better it is adapted for his use. 


It is understood that Mr. G. G. Scott will erect 
the new buildings that are required for the art 
department of Glasgow University. The site of 
the new works will be Gilmore Hill. 


1 There are two classes of filters sold for public use, 
one of which is constructed of loose charcoal, and performs 
its duties admirably; whilst another class is made of 
charcoal more or less compressed and moulded, which 
prevents thedue purification of the water, 


GLEANINGS FROM SCIENTIFIC WORKS. 
— — 


Tan total weight of the oxygen of the atmosphere is 
5 as equal to 134,000 cubes of copper one kilometre 
in the side. 


Tue fall of the Thames between Cherteey and Teddi 
lock. is nearly 17jin. in a mile. That of the Nile, 
the foot of the first cataract to the sea, is 0.525 feet ina 
mile, 


Most of the gunboats built during the early part of the 
American civil war are stated to be quite rotten. The 
8 is s0 far go ze that the shipbuilders can do nothiag 
with her. 


In London alone there were last year killed in the streets 
233 persons, which is far in excess of the number killed on 
all 5 a railways in the United Kingdom daring the same 
pe . 

Ox the night of the 4th inst., Dr. F. Tietjen, first 
assistant of the Berlin Obse „ discovered a new 
planet of very pale colour, belonging to the well-knowa 
group between Mara and Jupiter. 

A STeaxgR constructed after the system of Winan’s 
“cigar” ship has just been launched at Havre. Its | 
is 73ft., and breadth 9ft. It is provided with eight screws, 
of which six are entirely submerged ; these are worked by 
engines of 25-horse power, 


Tug cast-iron bridge at Coalbrookdale was ericted in 
1773, that at Sunderland between 1792 and 1795, and that 
at Southwark between 1809 and 1815. These are the 
oldest examp!'es of the cast-iron arch in existence, 


Copper is fifty times a better conductor of electricity 
than bismuth, but its (diamagnetic capacity is nearly nil. 
Antimony is less diamagnetic than bismuth, but it isa 
better conductor. 


Tue same absolute measure of heat exists at all heights 
in the atmosphere. Its apparent decrease proceeds wholly 
from that enlargement of capacity which the attenuated 
fluid acquires. 


Ixy that part of the Andes which lies within the tropics, 
Humboldt found Fahrenheit’s thermometer indicated a fall 
of 0 9 deg. for every 2881t. of perpendicular elevation. 


The electricity of the air increases continually in propor- 
tion as the distance from the earth becomes greater ; but 
at a certain height it becomes uniformly constant. 


Ir Is said that 4 Captain Hagstrom, a Swede, has invented 
a new sort of needle-gun, whieh is to supplant the Prus- 
sian needle altogether, It fires ten shots in a minute, and 
does not get foul after a hundred shots. It hss been ac- 
cepted by the Swedish Government, and is to be introduced 
into the army. 


Lamps of an improved description are now being intro- 
duced into the streets of Paris. Candelabras, bronzed, are 
being erected at distances apart of a out twenty-six yards, 
instead of about forty, as formerly. The light also ig 
brought nearer to the ground, is thrown upon the 
pavement by a reflector. 

Mr. Bavaw found tkat when two cylinders of dry ash, 
ljin. in diameter, were glued together, and, after twenty- 
four hours, torn asunder, it required a force of 1, 200 lb. for 
that purpose, and, consequently, that the force of adhesion 
was equal to 715 lb. per square inch of surface. 

ATTEsTio™ has been called to the quality of ash timber 
often used for oars of boats. A great many, perhaps nine 
out of ten, are made of brown American swamp ash, which 
is very brittle, and liable to break on any sudden jerk or 
strain, Oars ought always to be made of white Russian 
ash, which is very tough and durable, and not much more 
costly than American. 


Vines require a mean annual temperature exceeding 
49°50 degrees Fah. The mean winter temperature must not 
fall below 33 4 d Fah., and this must be followed by 
a mean summer heat of at least 64°4 degrees. The vine 
cannot be successfully cultivated when the temperature is 
beyond 71 degrees, 


LigpsG suggests that in close rooms and on shi 
deficient .ventilation may be com for by the use 
of hydrate of lime. Eighteen or twenty pounds of sleked 
lime will absorb 38 or 39 cubic feet of carbonic acid gas, 
which would be immediately replaced by an equal volume 
of fresh air entering through the crevices, 

Mons. Coupvent states that the height of the waves in 
the Pacific Ocean diminishes in golag that in the 
Indi n Ocean they are highest towerds the middle of the 
expanse of waters: and that in the Atlantic the waves in- 
crease in height from east to west. He also states that the 
waves are highest off the coast of Australia between 50 deg. 
and 6) deg. of latitude. 


M. Parrot has calculated the acceleration of the move- 
ment of the heart at 6 beats for the first 1,000 metres of 
elevation, 7 additional for the next 500 metres; 8 for the 
next 500; and five for every additional 600 metres; or, on 
an average, one pulsation for every 100 metres. Of the 
first thousand metres the heart's action is accelerated only 
one beat for every 200 metres of elevation. 

Dr. VIIDIIL, of Lausanne, stated that the celebrated dry 
fog of 1732 and 1783, “ diffused at night a light which per- 
mitted objects to be seen at a certain distance, and which 
extended equally to all parts of the horizon.” The light was 
similar to that of the full moon with a sky generally 
covered, or when concealed behind a thick but more par- 
tial cloud. The dry fog of 1831 also emitted phosporescent 
light. 

HUN BOL DT has found the mean equatorial temperature 
at the level of the sea to be 81'5 deg. He has frequently 
found the thermometer indicate a temperature of 129 deg . 
when placed on the ground and on one occasion it marked 
upwards of 149 deg. ; the thermometer in the sua at the 
sams time only indicating a temperature of about 97 deg. 
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AUTOMATIC TELEGRAPH T.“ 
Br ALEXANDER Bary, Esq. 


Automatic telegraphy consists of methods of 
transmitting and receiving previously-composed 
messages between distant places by means of self- 
acting machinery in connection with electric 
circuits, and, where properly carried out, it is 
distinguished from common telegraphy by the 
great celerity with which messages can be sent 
and received, as well as by the great accuracy it 
ensures in the transmission and reception of intelli- 
gence. Indeed, the advantages it offers have 
appeared to the writer of this paper so vast, that 
he has devoted to it much thought, time, and 
labour. He was induced to do so from the follow- 
ing reasons, viz., seeing that the action of the 
human hand, however expert, could never take a 
tithe of the advantage of the speed of electricity, 
and also that the use of numerous wires was very 
objectionable in consequence of the increased 
expense, but far more so from the great difficulty 
of obtaining good insulation among many wires 
of great lengths. At the time he first turned his 
attention to the subject of electric telegraphy 
several wires were used for each pair of instruments, 
and never less than three, in consequence of 
which he endeavoured to contrive methods for 
reducing the number of wires, and soon suoceeded 
in producing ihstruments capable of working on 
a single circuit, and afterwards succeeded in 
working with a single wire, having discovered 
that the earth might be used with great advantage 
for one half of the telegraphic circuit. As this 
property of the earth is unquestionably a most 
extraordinary phenomenon, and still remains a 
paradox even to scientific men, and plays now a 
most important part in telegraphy throughout the 
world, and as the discovery has been independently 
made by others as well as the present writer, it 
will be well to give the ideas of scientific men 

ing it, for instance, the writer on mathe- 
matical and physical science in the Encyclopædia 
Britannica,” eighth edition, vol. I., p. 986, 
observes, under the head of The Earth Circuit,” 
‘There is one circumstance connected with the 
electric telegraph deserviog of particular notice, 
I mean the ap tly infinite conducting power 
of the earth when made to act as the vehicle of 
the return current, Setting all theory aside, it is 
an unquestionable fact that if a telegraphic com- 
munication be made, suppose from London to 
Brighton, by means of a wire going thither passing 
through a galvanometer, and then returning, the 
force of the current shown by the galvanometer at 
Brighton will be almost exactly doubled ; if, 
instead of the return wire, we establish a good 
communication between the end of the conducting 
wire and the mass of the earth at Brighton, the 
whole resistance of the return wire is at once 
dispensed with. This fact was more than suspected 
by the ingenious M. Steinheil, in 1838, but, from 
some cause or other, it obtained little publicity ; 
nor does the author appear to have exerted himself 
to remove the reasonable prejudice with which so 
singular a paradox was naturally received. A 
most ingenious artist, Mr. Bain, established for 
himself the principle, and proclaimed its applica- 
tion aomewhat later, and, in 1543, perhaps the 
first convincing experiments were made by M. 
Mateucci, at Pisa.” 

Again, Lardner observes that ‘‘of all the 
miracles of science surely this is the most marvel- 
lous. A stream of electric fluid has its source in 
the cellars of the Central Electric Telegraph Office, 
Lothbury, London; it flows under the streets of 
the great metropolis, and, passing on wires 
suspended over a zigzag series of railways, reaches 
Edinburgh, where it dips into the earth, and 
diffuses itself upon the buried plate. From that 
it takes flight through the crust of the earth and 
finds its own way back to the cellars at Lothbury. 

Instead of burying plates of metal, it would be 
sufficient to connect the wires at each end with 
the or water-pipes, which, being conductors, 
w equally convey the fluid to the earth ; and, 
in this case, vet Abe: hrs despatch which flies 
to Edinburgh, along the wires which border the 
* Read before the Society of Arts onthe 17th of Jan., 1866. 


railways, would fly back, rushing to the gas pipes 
which illuminate Edinburgh, from tbem through 
the crust of the earth to the gas-pipes which 
illuminate London, and from them home to the 
batteries in the cellars at Lothbury. 

Although tke automatic system has met with 
much opposition and neglect for a period of nearly 
twenty years, the writer thinks the time is fast 
approaching when the increasing requirements of 
the public will compel its general adoption ; 
indeed, this necessity is partially shown by the 
number of telegraph inventors who have brought 
forward machines on the same principle during 
late years; but it is more clearly shown by the 
hvge double ranges of numerous wires we already 
see stretched in all directions over the country, 
causing a vast (first) outlay; and a continual 
unnecessary expense to keep in order ; but, setting 
the matter of cost aside, let us look at the working 
effect. It is well known that in damp and foggy 
weather, however well insulated the wircs may be, 
small portions of the electric fluid will escape, 
from wire to wire, at all the points of suspension, 
and often from one to all on the same line of posts, 
especially between the longer and. shorter wires, 
causing confusion among the instruments, and 
this confusion is greatly increased when many 
instruments are working at the same time. 

Again, when storms arise, numerous wires, 
especially when near each other, present so large 
and compact a surface to the gale, that they are 
far more liable to be broken or blown cown than 
one or two would have been, especially when snow 
or ice collects upon them. Should this take place 
to a considerable thickness, a heavy gale must 
exert an enormous force against them, s0 much so, 
that the posts or wires must give way (as has 
recently happened), very likely both. And when 
such a disaster takes place, what is the result 
Why, it will take as many weeks as it would days 
were there only one or two wires to repair, causing 
an immense loss to the public, as well as to the 
companies themselves, leaving the great cost of 
repairs out of the question. 

Yet notwithstanding these well known facts, 
these double ranges of many wires are stretched 
within a few inches of each other for hundreds of 
miles amidst the humid air of this country. Among 
numerous wires the fluid has thousands of chances 
of escaping from one to all, or any of the others. 
These chances are invariably seized, and hence 
deranged action of the instruments, causing 
mistakes, repetitions, general confusion, and con- 
sequent delay, and every additional wire put up 
only adds to the difficulty. In consequence of the 
foregoing reasons, the chief object of every 
telegraphic engineer should have been to contrive 
instruments of the greatest possible celerity, for 
the purpose of doing as much work as possible 
with a single wire. With a view to that end the 
writer turned his attention to the subject of 
automatic telegraphy at an early date, and in 1843 
patented an automatic copying telegrapb. Dia- 
grams of these instruments are shown. They 
consist of two powerful pendulum clocks, and two 
smaller pieces of clockwork ; these last are moved 
by weights, which consist of metal frames, in each 
of which is placed a plate, N, composed of conduct- 
ing and non-conducting materials, in the following 
manner:—A frame is filled with short well 
insulated wires parallel to each other, and then 
filled in with sealing-wax, so that the whole forms 
a perfectly compact body ; the two flat surfaces 
are then ground perfectly smooth, and are per- 
manently fixed in the metal frame, at the back of 
the plate, in which may be placed either a composed 
form of printers’ types or any other surface which 
may be desired to be copied at a distant station, 
and chemically prepared paper at the receiving 
station. Each of the pendulums carries a metallic 
arm, the points of which act as tracers on the 
surface. Now, let us suppose one frame filled 
with a previously composed form of printer’s types, 
and the ether frame with chemically prepared 
paper. The electric current will flow from the 
positive pole of the battery to the type, from thence 
through the small wire to the tracer, up the 
pendulum to the long telegraph wire, down the 
pendulum rod of the receiving instrument, through 


the tracer to the short wires, and from thence to 
the chemical paper, forming thereon a series of 
small dots, corresponding with the forms of the 
types at the transmitting station. The magnets 
to the left of the clock movements release the 
small clock-work so as to allow the frames to drop 
through a small space at every vibration of the 
pendulums ; the pendulums regulate each other at 
each vibration to the left. 

Having by the foregoing efforts gained much 
experience, although he had arrived at little satis- 
factory results in automatic telegraphy, he decided 
to compose the messages in some simple telegraphic 
characters by mechanical. means, and after much 
labour, and the trial of many methods, he was 
fortunate enovgh to hit upon the plan of com- 
posing the messages by means of punching groups 
of perforations in paper, in such manner that each 
group represented a letter, numeral, or other sign, 
which has turned out to be a most simple and effi - 
cient plan. At first the punches were operated 
by hand, without the aid of machinery, and the 
working was consequently rather slow, but the 
writer having subsequently contrived machinery 
for the purpose, they can be now worked with great 
rapidity. 

Of all the known effects produced by electricity, 
the chemical has been found by the writer best 
suited for automatic telegraphy, principally be- 
cause it is quicker in its action than any other, 
having nothing of ponderability to move, and con- 
sequently no inertia to overcome. 

Electro-magnetism, it is true, would answer to 
some extent, but in that case ponderable bodies 
had to be moved with great rapidity by the elec- 
tro-magnetic force, and on long telegraphic lines 
the force being small, all the mechanical actions 
produced by it must be of necessity very delicate, 
and require fine and delicate adjustments, which 
have to be often varied with the varying strength 
of the currents. Besides, delicate mechanical 
actions are always liable to get out of order; so 
that, after much thought, and numerous experi- 
ments with the magnetic as well as the chemical 
effects of electricity, the writer decided to use the 
latter only for his automatic system, as the cur- 
rents would have nothing to perform but decom- 
position at the point of the chemical pen, the 
machinery being worked by other power. 

In order to show how the chemical property of 
the current may be made to produce visible marks 
or eigns, let us suppose a sheet of paper, wetted 
with an acidulated solution of ferro-pruasiate of 
potash, and laid upon a plate of metal, and let the 


| point of a steel, or copper style, be applied to it 


BO as to press it gently against the metallic plate. 
Let the style be now put in metallic connection 
with the wire which leads to the positive pole of 
a voltaic battery, and let the metallic plate upon 
which the paper is laid be put in connection with 
the wire which leads to the negative pole. The 
current will, therefore, flow from the style through 
the moistened paper to the metallic plate, and it 
will make a blue or brown spot thereon according 
as the style is of iron or copper. 

If the paper be moved under the style while the 
current flows, a continuous line will be traced upon 
the paper. If while the paper is thus moved the 
current is permitted to flow only during intervals 
of long or short duration, the paper will be marked 
with lines long or short, according to the intervals 
during which the current flows ; there being no 
mark made during the suspension of the current. 
The long or short lines thus traced upon the paper 
will be separated one from another by spaces more 
or less wide, according to the lengths of the in- 
tervals of suspension of thecurrent. It is evident 
tbat the same effects will be produced, whether 
the style be at rest and the paper moved under it, 
or the paper be at rest and the style moved over 
it. The paver may be moved under the style by 
various mechanical expedients. It may be in the 
form of a ribbon coiled upon a roller, and drawn 
under the style, which was one of the writer's firet 
plans, or it may be in the form of a common 
square sheet and wound upon a cylinder, to which 
could be given a revolving motion, and at the same 
time receive a slow motion in the direction of ita 


! axis, so that the course of the style upon it would 
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be that of the thread of a screw or helix ; this was 
also one of the plans the writer adopted in his 
early experiments, but the plan he has found most 
convenient in practice is to cut the paper into the 
form of circular discs, of about 18 or 20 inches 
diameter, and after being chemically prepared, any 
required number are laid upon a metallic disc of 
equal size. To this disc is given a motion of 
revolution round its centre, in its own plane, by 
clockwork, or any other convenient. power, while 
the style receives aslow motion directed from the 
centre of the disc towards its edge. In this case 
the style traces a spiral curve upon the paper, 
winding round it continually, and at the same time 
retiring constantly but slowly from its centre 
towards its edge. 
PUNCHING MACHINE. 

Fig. 1 represents a plan of so much of the 
punching machine as will explain the principle of 
its action. A is a roll of ribbon paper; B and C 
are two revolving discs for the purpose of drawing 
forward the paper from off the reel ; D represents 
the punch ; E a finger key, with its axis at F; 
H is a pulley which receives rapid motion from a 
wheel driven by the foot, similar to that of a 
sewing machine; I is an eccentric on the shaft 
G, which gives rapid to-and-fro motion to the 
rod K, on the rod G; at L there is a screw which 
works into, and gives motion to, a wheel M, which 
is on the shaft of the disc C. It will be obeerved 
that when the pulley H receives motion from the 
band, the eccentric gives rapid to-and-fro motion 
to K, at the same time the screw at L gives a 
slower motion to the wheel AMI and the discs C and 
B, which draw forward the paper in front of punch 
D. Now, if the finger key is pressed down at E, 
(shown in elevation by Fig. 2.) the other end of 
the key will raise the rod opposite the punch, 
which will be pressed forward rapidly and panch 
the paper. If the key is preased but for an instant 
a short hole will be punched, but if kept down 
for a Jonger interval a longer hole will be punched. 
In this way groups of short and long holes can be 
punched at pleasure representing letters, words, 
and sentences, and thus m2ssages can be composed 
of any length and with considerable celerity. 
These messages can then be carefully compared 
with the manuscripts from which they were taken 
and, if needful, corrected before being placed in 


the transmitting machine, so that no mistake 


should ever be sent along the line. 
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Fig. 3 is an enlarged view of so much of the 
transmitting apparatus as will explain the principle 
of its action. N is a portion of paper ribbon with 
groups of perforations, each group being supposed 
to represent a letter of the alphabet; 0 is a metal 
bar in which are fixed five metal springs in the 
form of the teeth of a comb; Q is a metal roller 
insulated from 0, except at the points of the 
springs P. Now let o and Q be in the telegraph 
circuit, and the paper drawn through, as it may 
be, with great rapidity, when the perforated por 
tions of the paper pass under the springs they come 
into contact with the roller Q, and the current 
flows through the circuit, and when the unperfor- 
ated portions of the paper are under the springs 
the current is interrupted thereby. In this wa 
electric currents can be sent through telegrap 
circuits with extraordinary rapidity and perfect 
accuracy in their duration and grouping. 


RECEIVING APPARATUS. 


The receiving portion of the apparatus is a re- 
volving disc carrying chemically prepared paper, 
and a metal frame carrying a revolving screwed 
sbaft ; on the upper end of this shaft is fixed a 
roller, which lies gently on the disc. Thescrewed 
shaft carries a style-holder. As the disc revolves 
it gives motion of rotation to the roller, and conse- 
quently to the screwed shaft, which causes the 
atyle-holder to recede slowly but constantly from 
the centre towards the outer edge of the disc. 
Now let us suppose the apparatus properly ar- 
ranged in the telegraph circuit, as is well known, 
the currents from the comb and roller at Fig. 3 
will pass through the style into the chemically 
prepared paper at the receiving station, and make 
marks thereon corresponding exactly in their 
lengths and their grouping with the perforations 
in the paper shown at Fig. 3. 

Having thus described the principal actions of 
the composing machines, and also of the trans- 
mitting and receiving apparatus, let us now pro- 
ceed to show how they are combined so as to form 
a complete system. 

The author proposes to have only two wires at 
most on one line of posts, one to be called the up wire, 
and the other the down wire, so that messages can be 
transmitted in both directions at the same time. 
The messages are transmitted by the apparatus 
through the main wire in the manner shown at 
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Fig. 3, but his experience has shown him that the 
best way to receive the messages is through branch 
circuits, so as to keep the main wire contacts 
always complete, except in the process of trans- 
mission. 

Figs. 4, 5, and 6, represent tbree different 
stations on a telegraph line. A represents a gal- 
vanic battery, c the transmitting apparatus, and D 
the receiving portions at eacb of the stations ; the 
transmitting and receiving apparatus, it will be 
observed, are moved by the clock mechanism at 
c, the instrument (Fig. 6) is shown in the act of 
transmitting. Figs. 4 and 5 are shown in the 
position of receiving. Although only three in- 
struments are shown, there may be any desired 
number on the same line. 

The action is as follows :—The current es 
from the battery a to the main wire, from thence 
to the spring E, through the perforations of the 

per to the roller F, then to the frame of the 
eleck-work, and from thence to the main wire, but 
at each of the intermediate atations, when they are 
necessary, a portion will pass down through the 
ends of the branch circuits at o, to the frames 1, 
through the styles to the chemical paper, and will 
return by the end H tothe main wire. In this 
way the currents are made to write a copy at 
every station on the line, but at the stations where 
copies may not be desired, all that the operator has 
to do is to lift up the pen from the paper, and let 
it stand in the position shown at Fig. 6, or he 
may turn back the penholder frame altogether 
away from the disc. 

Fig. 7 shows a method by which a despatch 
can be transmitted from a central station, say from 
London, to any number of telegraph lines simul- 
taneously, so that the despatch may be received 
and written at any number of towns on each line, 
in the way already described. 

This system has been proved electrically, chemi- 
cally, and mechanically in England, France, and 
America. It can transmit intelligence from Lon- 
don to the farthest corner of England or Scotland 
at the rate of, in round numbers, six words per 
second, 333 per minute, 20,000 per hour, and with 
a degree of never before obtained by any 
other system, and, further, it can automatically 
transmit despatches of any length from any place, 
say from London, to all the principal towns of 
England simultaneously at the above-named degree 
of celerity. 
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To suit different kinds of work, as previously 
stated, various tools are needed, but the reader must 
not expect to see them all illustrated in these ar- 
ticles. It would take much more space than we 
could spare ; besides, the workman will see, as he 
learns what tools he needs, and makes them for 
himself, which will be of more advantage to him 
than engravings could be. The tools here shown 
will be found very useful in different places. 

Fig. 8 is the end of a thin-edged, flat scraper, and 
is chiefly to be used on brass work. It may be of 
any length and size, but for small lathes, and 
light work, it is cheaper and handier to make it of 
thin sheet steel, one-eighth or one-tenth of an inch 
thick, and to form the reverse end into a round 
nose, or half circle scraper. 


Fig. 9. 


It often hay pens that fillets or hollows occur, as 
in finishing ornamental brass work, in connection 
with flat surfaces. By having such a tool as this 
the necessity of laying one tool down and picking 
up another is obviated, for the two are combined 
in one. For iron work it is customary to use a 
heavier and thicker tool for finishing. As in Fig. 
9, the front edge is slightly raised or concave, to 
make it sharp and hold a cut well. All turning 
tools for finishing iron are made thicker than those 
for brass, and should have lips or curved cutting 
edges. Such tools cannot be used for brass, as they 
are too sharp ; the edges jump into the metal and 
spoil the work. 

A tool for scraping brass work of some kinds is 
made as shown in Figs. 10 and 11. 


Fig, 11. 


There is no occasion to make the ends at dif- 
ferent angles, except the convenience before stated 
of having four cutting edges on one piece for any 
angle can be easily given by the position of the 
hand or the direction of the rest. These tools here 
alluded to are only to be used when the job has 
been all turned true and the scale removed; they 
scrape, merely, they do not cut. 

Such tools sometimes save a few steps t ta critical 
period; that is, when the tool is well a and in 
place, so that the work is done bettes nd more 
expeditiously. Apart from this considerretion, there 
is the chance of cutting or injuring tha hands by 
the proximity of sharp edges. Unlder the control 
of an expert, however, there is li e danger from 
his cause, as inspection will show*t, Skilful men, 
that have worked a lifetime at heir trade, have 
few marks or scarse on their hands, as a general 
thing. 

When these scrap rs ars used on cast iron, or 
indeed, on brass ofa peculiar composition they, 
sometimes ‘‘ chatter,” as it is called, and lea, ve the 
work full of deep, unsightly marks, like t ose on 
the edge of coins. The cause of chattering}, is the 


* Mostly compiled from Amer an Journals 
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id vibration of the tool, so that it springs away 

m and against the work with great rapidity, 
leaving traces of its edge on the work. Chattering 
may be prevented by putting a piece of sole leather 
or the rest, between it and the tool. 

The tools with long handles are chiefly intended 
for heavy work, or that whicb requires both hands 
to the cut, but there are smaller tools than these 
used by amateurs, wherein the common file handle, 
or one like it, only a little longer, is employed 
instead. 

CHASING AND SCREW CUTTING. 


Tan o n gine, or power lathe, all screws are cut 
by trains of gears, as mechanics well know, but in 
the hand lathe, which was the first machine, screws, 
both male and female, must be made by chasers or 
hubs, both inside and outside. The chaser iteelf 
must be made first, however, and that is done by 
a simple tool called a hub.” 


Fig. 12 


The chaser is first forged in blank, for an out- 
side chaser, as in Fig. 13, and as in Fig. 14 for an 
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inside tool. It is then filed up and held against 
a hub, shown in Fig. 12, running in the lathe. 
This rapidly cuts away the cbaser blank and forms 
the teeth in it perfectly. The lines across it are 
spiral grooves, cut completely round from one side 
to the other, so that the hub cuts the blank like 
any other tool. 


Fig. 15. 


This is the chaser, Fig. 15. 


ROTARY STEAM HAMMER.“ 

A very ingenious application of the long known 
rotatory steam engine has lately been introduced 
by Mr. James Munro, of Holytown, near Glasgow. 
Fig. 1 of the engravings is a side elevation of the 
hammer; Fig. 2 a plan; and Figs. 3 and 4 are 
longitudinal and transverse sections of the cylinder, 
showing the arrangement of the piston and valves 
by which the steam is admitted aud exhausted. In 
Figs. 1, 2,3, and 4, the part marked a is the 
cylinder, in the interior of which the rotatory piston, 
B, Figs. 3 and 4, partially revolves, the steam 
being admitted through the pipe, c, Fg. 2, and 
exhausting at D. A peculiarity in this hammer 
consists in the mode of arranging the admission 
and exhaust of the steam ; this is effected as fol- 


# Extracted from the Practical Mechanic's 'Journal,— 
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lows :—After the steam has been admitted through 
the pipe, c, it passes thence through the open Ig, 
a, into that side of the piston which has to be 
either raised or depreased, as the caso may be; in 
Fig. 3 the valve and opening, a, are shown in po- 
sition to raise the hammer after the completion of 
the downward stroke. Whilst the opening, a, of 
the valve is admitting steam to one side of the 
piston, the steam from the other side exhausts 
through one of the ports, ö or c, into the annular 
chamber, e, whence it passes directly into the ex- 
haust pipe, D. On referring to Fig. 1 it will be 


seen that the limite of the movement of the bamme 
are between an angle of 90° and no motion at al 
—thus a large range of percussive action is ob 
tained, the force of the blow of ceurse varying with 
the distance and velocity through which the hammer 
falls. In starting the hammer it is merely neces- 
sary to raise the lever, E, by which the steam is 
admitted between the fixed ram and one side of 
the piston, B; the upward movement of the hammer 
shaft, catches, by means of the stops on the lever, 
€E, at suitable points in the upward and downward 
stroke, and thus the requisite lead for the admis- 


sion is secured. We need scarcely add that the 
adaptation of this hammer, to which we have but 
so briefly alluded, is likely to a considerable extent 
to supersede the blacksmith’s universal companion, 
his striker, or hammerman—we mention this“ as 
he first impression on our own mind as to; its 
var ed powers of adaptation. It is not yet ar- 
raniged to strike a side or oblique blow, but even 
this may be done. 
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Contributions towards a History of Electro-Metal- 
x Jurgy, &c. By Henry Drircks. E. and F. N. 
Spon, Bucklersbury, London, 


Tn our great battle of life, in which we are all 
fighting, ever fighting, some for mere food and 
shelter, some for honour, some for wealth, some 
for power, some for this thing, some for that, it 
has often struck us that we have no combatants 
more perseveringly pugnacious, more possessed by 
the good, if obstinate, old Saxon spirit of standing- 
by-your-rights, than the class called inventors or 
discoverers are. The untiring energy, the un- 
conquerable bravery of this well-deserving and 
seldom fairly rewarded class—to whose such 
natural characteristics our discoveries and inven- 
tions are mainly due—may, perhaps, have origi- 
nated this fact, for that it is a fact no one 
acquainted with the histories of such men will 
deny. He is no tame or spiritless being who 
seizes first upon some ideal suggestion, and, 
pursuing it laboriously to the far away end, accepts 
difficulties, dangers, and failures as mere matters 
of course, even when they are unexpectedly en- 
countered on the very eve of foreseen success. It 
is not to be expected that such a man will very 
readily, or, at least, without some display of bitter- 
ness, relinquish that for which he has toiled long 
and hard, and which he therefore (rightly or 
wrongly) conceives to be justly and purely his own. 

The above remarks find their illustration in the 
little work before us, which records and compares 
the rival claims of Mr. Thomas Spencer and Mr. 
C. J. Jordan in connection with the question, 
„ Who invented the process called electro- 
metallurgy?” Like other similar questions, such 
as, ‘‘Who invented the steam engine? Who 
discovered the composition of water! Who first 
found the planet Venus? Who invented photo- 
graphy ? Who invented painting in oil?” &c., 
&c.—for there have been a countless number of 
such—this question has been the battle-cry of 
many a hotly contested field. In these fights the 
noises of the warious claimants and their partisans 
or friends may die away into silence every now 
and then, but some stray shot or some new leader 
will be sure, sooner or later, to vive the contro- 
versial strife. It is so in this oase. The book 
before us was first published in 1863, and appears 
to decide the dispute to which it is devoted; and 
yet it was but the other day that we read in the 
Times letters reopening the old quarrel, beginning 
it all over again with the same obstinate never- 
know-when-you-are beaten spirit, as before. 

The invention of electro-metallurgy has been 
long and popularly ascribed to Mr. T. Spencer. You 
can take up few works on the subject in which this 
is not stated as a well-known indisputable fact. 
And yet it was hardly less well known as a 
published fact that Mr. 6. J. Jordan had the claim 
to priority of publication in this matter, or that 
Messrs. Elkington, Mason, and Co., the proprietors 
of the vast electro- plate works at Birmingham, in 
which upwards of 500 people are employed, held 
patent rights never granted them by the supposed 
inventor, and yet dating from 1836, more than 
two years before either Mr. Spencer or Mr. Jordan 
published a line on the subject. This mystery is 
now solved by a letter which appeared in the 
Times, claiming for the late Mr. J. Wright, surgeon, 
‘of Birmingham, the honour of being inventor 
of that process (see page 212, ante), by which 
it seems that Mr. Wright made an arrangement 
with the Messrs. Elkington for the patent taken out 
in December, 1837. Mr. W. Wright, the author of 
this letter, adds—‘‘I never heard of a Mr. Spencer 
or anyone else disputing the patent with Mr. Bl- 
kington, or yet claiming any Royalty.” How 
it comes to pass that Mr. Wright, residing 
within a few doors of Mr. Dircks’ publisher, never 
before heard ‘‘a” Mr. Spencer’s name mentioned as 
the inventor of electro-metallurgy; or, having heard 
it, never took the trouble to combat his claim, does 
seem funny. 

We never before heard of “a” Mr. Wright as 
he inventor of this process, and it is evident that 
Mr. Dircks, one of our best known civil engineers, 
and one of the earliest workers in electro- | 
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metallurgy, is in the same position. Inthe pages 
before us we find the rival claims of Mr. Jordan, 
Mr. Spencer, and others, duly set forth and 
compared. Facts and dates, with all the pub- 
lished, and much previously unpublished evidence, 
are placed before us. We read of the great and 
the small warriors who have fought in the cause, 
the names of the fields whereon the fights were 
fought, the list of the wounded, slain, and defeated, 
and thus have fought the battle ‘‘ o'er again.“ But, 
although earnestly desirous of putting the right 
man into the right place, Mr. Dircks has evidently 
no idea of his being Mr. Wright. All our author's 
efforts are rendered to place the viotor's crown on 
Mr. Jordan’s head. 

It may interest many of our readers to give a 
brief account of the contending claims made by 
the rival inventors Mr. Dircks deals with. 

Mr. Spencer published his process in a paper 
read in September, 1839, before the Liverpool 
Polytechnic Society, in the course of which he 
asserted that his experiments dated from 1837. 
This paper, however, was announced on the 8th of 
the previous May. 

Mr. Jordan published his first descriptive 
announcement in the pages of the Atheneum in a 
letter dated the 22nd of May, 1839, stating that 
his experiments were commeneed in 1838.* 

Mr. Spencer promised his paper in writing on 
the 8th of May, and briefly described its subject ; 
his promise was, we presume, published, and, 
according to request, duly recorded at that time. 
It is, therefore, on this fact that his claim must be 
based to rank as the inventor of electro-metallurgy, 
to do away with which Mr. Dircks advances 
evidence intended to show that Mr. Spencer adopted 
the experiments and results of Mr. Jordan, as 
published some months before his paper was read, 
and that the letter Mr. Spencer first wrote to the 
Secretary of the Polytechnic Society contained 
nothing which could be accepted as evidence of his 
having, upto the 8th of May, actually made the 
discovery which Mr. Jordan clearly and fairly 
described on the 22nd of the same month. 

It will at once be seen that evidence calculated 
to decide these nice points must necessarily be of a 
somewhat delicate nature. Looking to priority of 
publication, which is the kind of evidence usually 
and wisely accepted in these matters, we find that 
Mr. Spencer first announced that he had invented 
this process, and that Mr. Jordan first published 
the process itself—the former gentleman, in a 
letter to the secretary of a society, to which its 
receipt was of course announced, and the latter, in 
the more tangible and unquestionable form of a 
letter to a public journal, in which it was given to 
the world at large. 

So stands the matter. Let those who will 
decide. Mr. Dircks does so very emphatically. 
Allowing Mr. Spencer high merit as an improver, 
he denies that he has the slightest claim to rank 
as an inventor, and certainly advances evidence 
possessing no mean force in support of his state- 
ments. 

It is not always the inventor who gains either 
the honours or advantages of his inventions, and 
we see no reason why we should indalge in the 
common custom of giving both the honour and the 
more solid advantages to one man, simply because 
he is the patentee, who may have merely reaped 
where others have sown. Weagree heartily with the 
old writer who said, . Where inventions creep by 
degrees it must not be thought strange if it be 
not easier to say who is the first inventor.” And 
if any invention is due to creeping by degrees, it 
is certainly that of electro-metallurgy, which we 
have the clearest evidence to show—to quote the 
aforesaid sensible old author again, was not 
„% made at once (by the same man at the same 
time) but successively ; by the joint advice of 
diverse inquisitive men, and in a considerable tract 
of time ?” 

„ Inquisitive ” Brangnatelli, in a letter to Van 
Mons, written in 1805, and which has been pre- 


œ It will, therefore, be seen that as Mr. Wrights dis- 
covery was patented in 1837, neither the Spencer claim, 
the Jordan claim, vor most of the others advanced from 
time to time, could claim to be the right claim, which 
is, after all, the Wright claim. 


served and several times published*, says he 
“ had gilt in a complete manner two large silver 
medals by bringing them, by means of a steel 
prize, into communication with the negative pole 
of a Voltaic pile, and keeping them one after the 
other immersed in ammoniuret of gold newly made 
and well saturated.” In the same year Grothus 
wrote on the decomposition of solutions. In 1806 
we had Sir Humphrey Davy's experiments in this 
direction. In short, a glance over the p i 

of the Royal Society in any of the published 
reports, or in the Philosophical Transactions,” 
will amply demonstrate how electrical science did 
“ creep by degrees towards this new appli- 
cation. 

In the“ London and Edinburgh Philosophical 
Magazine for 1363 will be found an article On 
the Effects of. a Battery charged with Sulphate of 
Copper,” by Mr. Warren de la Rue, in which that 
very ‘‘ inquisitive ” gentleman says: The zinc 
plate is always partially covered with a coating of 
copper, which, however, is not detrimental to the 
power of the battery; the copper plate is also 
covered with a coating of metallic copper, which is 
continually being deposited; and so is 
the sheet of copper thus formed, that on. being 
stripped off it has the polish, and even the 
counterpart of every-sora‘ch of the plate on which 
it is deposited.” Dr. Golding Bird, lecturer on 
Experimental Philosophy at Guy's Hospital, read, 
on the 2nd of February, 1837, in a sectional 
meeting of the British Association, a paper “ On 
the Electro-chemical influence of long coatinued 
electric currents of low tension.” This paper, 
read before the Royal Society in the same months, 
may be found in the Philosophical Transactions.” 
Mr. Dircks informs us that Professor Farraday was 
present at the Liverpool meeting, and that he was 
“deeply impressed ” by Dr. Bird's statements. 
The simple galvanic arrangement introduced and 
described by Dr. Bird as invented by himself, 
in the opinion of Mr. Dircks and “ in the hands 
of Mr. Jordan and other experimenters, ori- 
gnated the beautiful process of Electro - metal- 
lurgy.” 

But we must pause. To continue our list of 
the many inventions, suggestions, and discoveries 
by which electricity advanced to the end in ques- 
tion would claim far more space than we should 
be justified in devoting thereto. The names of 
Daniell, Bessemer, Jacobi, Woolrich, and many 
others, will probably suggest themselves to our 
readera, and they will doubtless agree with us in 
saying, as does the old writer ax Magnetism above 
quoted “ It must not be thought strange if it be 
not easier to say who is the first inventor.” Such 
facts point a moral” which we commend heartily 
to those concerned. 


Mathematical Drawing Instruments. We notice 
that Mr. W. Stanley, of 5, Great Turnstile, Holborn, 
is about to publish an illustrated work on the 
uses, qualities, and selection of mathematical 
drawing instruments, with suggestions for im- 
provements, and hints upon drawing, coloring, 
and drawing material. The price will be five 
shillings. A cheap work like this has been long 
wanted. 


A MEMOIR, by Professor Nicklés, of Nancy, on 
the effects of colouring and the extinction of 
colours by artificial light, was received at a recent 
meeting of the Academy of Sciences at Paris. 
M. Nicklés gives an explanation of the fact that 
colours seen by night are not the same as when 
seen by day, and states that the magnesium light 
restores to colours their normal tints. 


On the Continent, where many engineers are 
free to make Bessemer plant, it is understood 
that the furnaces, converters, blowing engines, and 
5 ton hammer for two3-ton converters, can be made 
and set up for a much less sum thanin England, 
where the first cost of such plant is not far from 
£10,000. In Austria there are literally moun 
tains of spathic iron — each mountain being 
practically a crystal of ore. 


* See page 8 of Napier's Electro-Metallurgy. 
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LETTERS TO THE EDITCE. 


(Wedo not hold ourselves responsible for the opinions of 
our correspondents. | 


es STRAX HINTS FROM AN OLD 


Sir,—I have just tumbled over a stray hint or two in an 
od pamphlet on the daguerreotype process which I tran- 
. if worth inserting, some of your readers may be 
glad to have them :— 

1. “Persons with a freckly skin often complain of ‘the 
black spots all over the face. These can be hid by their 
rubbing their face so as to make it quite red. The red and 
yellow possessing about equal photogenic powers, will pro- 


f 


(without a ) into the camera box as if you were going 
to take an impression, and let the party sit until they get 
The operator has the same right to trifle with the 


setter’ time (so in the original), as they have to trifle with 


3. “Take a large woollen blanket with a long nap} (the 
longer and rougher it is, the finer will be the effect pio- 
duced), stretch it on a frame and suspend the frame at the 
centre of the upper end by a string fastened to a nail in 
the ceiling from three to five feet behind the sitter. Having 
this, fasten another string to the side of the 
while the operation is going on in the camera, 
bact ground from right to left, and you will have 
transparent background, which throws the image 
relief. If equalled at all, it is only by atmo- 

round.“ 
is the difference in many faces when in- 
opposite directions, that one of the two views, 

taken, would not communicate the 
not being the usually observed characteristic 

When the right view of the head is obtuined, it is 
necessary to consider the size of the plate it is to be 
to form an idea of the proportion the head 
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to the proper elevation of the camera, we 
that we have found it best in taking por- 
the hands are introduced to place the camera 
ual height with the eyes of the sitter, in order 
g the face and hands equidistant from the tube 
5 It will be found if the above ba followed, that by 
ing a string to the camera tube, and making a semi- 
circle, the face a.d hands of the sitter will occupy a corre- 
sponding distance.“ PICKER AND STEALER, 


CARBONIC OXIDE v. CARBONIC ACID. 

Sir,—In No, 41 of your journal, page 178, Mr. Tonkes 
makes the very startling statement that “ carbonic oxide is 
the deadly gas which kills people who descend into wells, 

is better known as the ‘fire-damp,’” &c., and that 

“ the sins of this deadly gas were for many years heaped 
the head of carbonic acid, one of the most innocent 

the gaseous family; going on to state that to carbonic 
acid we are indebted for light bread, sparkling ale, and 
effervescing lemonade,” and adding, we are much indebted 
to science for removing from the shoulders of this innocuous, 
jolly, good natured gas, the foul anathemas due to his 

brother” (carbonic oxide). 

Now Dr. Black was acquainted with the properties of 
carbonic acid as early as 1755, and most of the properties 
of carbonic oxide were developed between 1301 and 1807, 
and since the latter date the distinguishing characteristics 
of the two gases have been well known. How, then, the 
properties of one could be attributed to the other for! man 
— — . — — ae to sprog Contrast the chemica 

yo two as given be!ow :— 
Is lighter than air as 987 is to 1,000. 
Carbonic E never been liquified or solidified, 
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Oxid Burns with a lambent blue flame. 

(0 03 Is not developed in any process of nature. 
Ex Void of taste. No action on Litmus. 

Is scarcely abso: bable by water. 


Is heavier than air as 1,529 is to 1,009. 
E been both liquified and solidified. 


by a woe tec — . iaa combustion. 
es part in natu enomena. 
(C. 0% | Acid taste, Reddens Litmus. 


Is absorbed by water. 
Tonkes, after telling his readers that carbonic acid 
be prepared by decomposing chalk or marble with 
:ħlorine (Hydrochloric he means), details the experi- 
ment of ext shing a lighted taper with it, forgetting 
that the existence of life and flame depend upon the same 
conditions, and that an atmosphere in which a candle will 
not burn has been proved to be fatal to animal life, times 
without number. 


lungs it isa —— poison. 
But Mr. Tonkes makes his statemen's so uncompromis- 
, that I nh for th he has authority and reason on his 
for the benefit of the truth, kindly quote 
the one or give proof of the other, and forgive my criticism 


if it be unjust? 
I encloze for Mr. Tonkes and your chemical readers 
a drawing of a gas generator, which I think they 

will usefal 
This little expedites manipulation and ob- 
viates the annoyance the operator has to contend wih 
when experimen with deleterious gases. It consists of 
a wide-mouthed e fiiled with a cork, through which the 


ordinary delivery pipe, D, P, is inseried. R, the receptacle 
for the substance to be decomposed, ia furnished with a rod 
8, S, sliding air-tight through the cork, and by means of 
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this rod it may be elevated or depressed—the bottle is filled 
with acid up to A, and the perforations in R allow the acid 
to drain off when it is drawn up. 


of carbonic ecid, sulphuretted, arseniretted, 


supply of sulphuretted hydrogen it is as efficient as Ki 


chuck and boring collar, by T, E. Merritt. 
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CYLINDERS oF MopzL Locomotive.—Will any reader 
give me information on the following matter? I 
have a pair of cylinders, 1 5-8 inch stroke for model loco- 
motive ; also crank axle, eccentrics, &c. Now I am anxious 
to know the proper proportion of the locomotive to which 
they could be adapted, as regards its size of boiler, dimen- 
sions of frame, width between wheels, &c, It is to have six 
wheels. I should like the drivers“ to be as large as 
possible in proportion to engine.— W. E.J. 

Potisutxna Inon,—Can any subscriber inform me of the 
best method of boiling bright iron white with tin, either 
direct, or coppered first, and the best way of getting the 
metallic zinc back from the battery jars ?—A. B. 

PLASTER oF Par s.—Will some kind reader furnish me 
with the proper method of obtaining a cast of the human 
face, also the method of finishing off nicely ?—J._S, 

GETTING UP Brass WorkK.—A Young Friend would be 
glad if he could be informed of the best method of getting 
up brass work after being fine filed, suchas a Telescope 
Stand, &c. 

ALUMINIUM AS A CONDUCTOR.—Can any reader tell me 
the Electrical conducting power of r S Aeng compared 
with Copper, that of Copper being expressed by 100, and 
their authority for it? I want to plate two Copper points 
of contact with a good conducting metal, Platinum being 
too expensive for the purpose.— J. C. 8. 

MODEL STEAM Boat.—I saw in the Notes and Queries” 
in the English Mecuanic a drawing of a boiler for a 
Model Steam Boat, The correspondent who furnished the 
drawing forgot to state whether the circles are tubes or 
firebars. With regard to firing through the top, I think 
he might easily fire at the proper place by having part of 
the deck made so that he could remove it when he wanted 
to put more fuel on. I want also to know whether the boat 
would run for 3 or 4 hundred yards without firing -P. G. 
HOULGRAVE, 

Foot LATHE.—I have a common foot lathe, the size of 
which is 6 inch centre; length of sides, 5 ft. x 2} x 5-8. 
I wish to convert it into a slide lathe, Will any fellow- 
subscriber assist me todo this by giving me strength of 
screws, threads, &c., per inch; and also, say where I can 
geta cheap set ef change wheels ?—JosEPH SHINGER 

ELECTRO GILDING —Can any reader tell me how to give 
to electro gilt articles the deep colour now generally 
adopted for jewelery. Does the quality of the go'd used 
affect that of the plated article; or is the rich colour ob- 
tained by a separate process ?—AN AMATEUR, 


ili 


Suppose the apparal us is to be employed for the produc- 
tion of carbonic acid, the bottle is filled up to A with 
fragments of white marble ; it is then ready for work; and 
the requisite supply of gas may be commanded at plea- 
sure by the operator simply depressing the stop, S, when 
he wants gas, and drawing it up when he wishes the supply 
to cease. 

This apparatus is no less efficient than itis simple :— 
Slightly mcdified, it may be used either for the production 
antimoniu- 
retted, or pure hydrogen gases. For affording a constant 

p's 
elaborate apparatus, and may be made for — jA 
the cost. It also removes the danger and inconvenience 
at present attendant upon Marsh's process for the detec- 
tion of arsenic. J, Bacon. 


CHUCK FOR HOLDING WIRES. 

Sir,—In your No. 43, is given a description of a drill 
find it will not 
act as stated, It is said to be applicable to any sized drill 
shank, : for instance: B, B, are the hinged jaws with conical 
ends, screwed nut D, to tighten same ; granted. Su 
the chuck to be made for} inch drill; expand the jaws 
and putin a Ẹłinch. The nut D will not fit, owing to the 
thread choaking upon the jaws. i 

Enclosed, I send you a rough drawing of a chuck which 
I made for holding wires, but which is equally applicable 
for drills, boring bits, &c. :— 

C, C. chuck with 8, C, loose collar screwed to traverse 
backward or forward; S, S, steel grips to hold drill or bit. 


REPLIES TO QUERIES. 


DIAMETER oF CIRCLE, —BUNSEN'S BATTERY.—In reply to 
H. T., the only m-thod of obtaining the diameter of a 
circle (by figures) when the chord and versed sine are 
given is deduced from Euclid 3°35. Templeton gives the 
following rule in words to find the radius: To the square 
of half the chord (A B) add the square of the versed sine 
(C D), this eum divided by twice the versed sine (C D), 
gives the radius, which is of course half the diameter.” 
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This rule is thus obtained algebraically, If we put r = 
radius, then by a 3'35, we have— 


The main feature of this tool is that it can be adapted to 
hold various sized drills or bits, Itis easily seen that b 
screwing up the loose collar 8, C, which is conical, to suit 
the conical steel grips, the grips will be depressed upon the 


drill, and so hold it quite firm and central. P is a plan ee T" 
shewing the hexagonal of loose collar for the purpose 0 5 * =ar 
of screwing up ; D, drill in position. H. GRAY. A D2? + C D2 
— — rs as above given. 
2CD 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Bastarp Waert.—Can any of your readers give me the 
meaning of a “Bastard Wheel? ”—J. A. 

Knitting Maocuines.—Will any correspondent inform 
me who is the maker of the Kniiting machine, or where 
such machine may be purchased?—J. W., PRESTON, 

BOILER FOR VeLooipepr.—Can any r.ader inform me 
what size Boiler, and Cylinders, would be required to drive 
a vehicle (after the fashion of the velocipede), the weight 
when complete would be about 4 cwt ?—BRUCE WELOH 

SAFETY VALVE BaLance.—] see in your journal, No. 44, 
Mr. Wm. Carmerer’s Safety-valve balance for locomotives, 
but I think there is another part of this instrament which 
is connected by the levers. should be very glad if any 
reader could oblige me with a plan of the balance which is 
used on our principal railroads, which I think is different 
to Mr. Carmerer’s,—W. LONGTON. 

Mobi Boarp.—Can any reader inform me how to make 
a mould board for a plough, and the method of twisting 
it? - J. JOHNSTON. 

book treat- 


There is another form of this question which occasionally 
* young mechanics, so that while I am on the subject 

may as well refer to it. It is when the chord and 
diameter are given to find the * sine (CD). If, in 


A 
the same nenne thea 


DF = bx, consequently — 
z (O-) = aor 
x2—b 


z= — a2 
rie} r + b? b2 — 4 a2 


4 4 
b + (bt —42)} 
or & or given in words, 


2 
„From the square of the diameter subtract four 
times the square of half the chord, the square root of the 
remainder subtracted from the diameter, half the result 
gives the versed sine required, or usin; the plus sign the 
inversed sine is obtained.” I would strongly recommend 
Carbon, even if he should get the particulars I am un- 
able to furnish him with, not to go to the expense and 
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Wax,—Can any reader infurm me of a chea 
ing of wax, its manufacturers and uses -M. 
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trouble of to make Bunsen’s negatives from the ma- 
terials 


sec slate an infinitely superior material must, if 
can get coke at all. be within his reach, at, I may say, a 


Bave and e the small labour requisite to put it 
into shape If he will apply at any gas-works in his neigh- 
bourhood for a lump of “ gas carbon,” a waste residuum 


found on the top of all retorts, the smallest coin almost will 
hase a sufficient quantity to make plates enough from 
form a3 powerful a battery as any amateur can require 
and its efficiency as a conductor is vastly superior (from 
the density of its mass) to any coke aod treacle combina- 
tion. If it should prove too much trouble for Carbon to 
cut his ‘‘ neg nives” from such rough blocks, let him apply 
per post to Roberts = Furst, Blue Boar-court, Market- 
place, Manchester, and he will be supplied with the right 
material rea y prepared at a price I could scarcely believe, 
did I not know the fact. One of their blocks (cost 9d.) I 
cut into six plates with an ordinary tenon saw, and formed 
a battery therewith whereby I could produce all the phe- 
nomena requisite for private pastime and public lectaring 
except the electric light, and I do not doubt but that I 
shall shortly be able to produce even that from the same 
source combined with other ä TONKES. 
DIAMETER OF Oracie.—H. T. requires a simple way cf 
finding the diameter of a circle when the size of an arc is 
given If he squares half the chord and divides this by 
the versed sine he will obtain a number which when added 
to the versed sine equals the diameter.—Joun H. Stacey. 
CENTRE or ĈIRCLE.—Having seen ia your last number 
of the ExGiisn Mecnanic the inquiry of H T., I give the 
following simple and practical method to find the centre of 
any circle, the arc being given. Let A, B, ©, be an arc, 
“required to find the centre—take any point B for a centre, 
and mark off Bd, Be, equal to one another, and bisect 


them at fand g, and erect lines fh, gh, at right angles to 
Bd, Be, and where these lines cut shall be the centre h 
II. T. can at once arrive at the diameter.—J. E. F. J. W. 

DiaMetTar OF a CircLe.—H. T. (ExGuisn MECHANIC, 
No, 44. p. 289) asks for the simplest method of arriving 
at the r ofa circle. the size of an arc being known.” 
I would beg to submit to him the following :— 

Let A D B be an arc, of which the chord AC B and 
the height C D are known (NB AC=CB), 

If the circle A D B E be sufficient to be completed, 
and D C produced to meet the circumference in E, then 
D E is a diameter. 

Join D B and B F, then D B E is a right angle 
III 3), and D C is to C Bas C B is to C E 
Euclid vi., 8). 
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That is :—DC x CE = CB. Whence CE =~ ————— 


cD 

Add CE thus found to CD previo known, and we 
have DE, the diameter e e "I 

Hence the following ru'e :— 

Divide the square of half the chord by height of arc, 

Add to the quotient the height of arc, 

The resu t is the diameter of the circle. 

Thus, if chord — 18“ 625, and height of arc — “825, we 
have half chord = 9’’-3125, 

9 82152 

And en — == 22" -67259 nearly. 

Whence diameter — 22” 67259+3825 == 2649759 

The result is less than one millionth of an inch in 
‘excess,—J, A. F. R. 

BvectaicaL Macuine.—Let A. N. notice whether any 
‘Sparks from the cylinder to the pin points, the points 

us close to the as ©; if there 

is, the japan on the tin conductor is most likely the reason 


why he cannot draw sparks from it, and should be removed ; 
but if no sparks pass from the cylinder to the -points, 
then let him make metallic connection between the cushion 
or rubber and the ground so that he may draw Lis supply 
of electricity out of the earth._—Maais Er Maets. 

ELECTRIOAL MAcuIng.—Although only am amateur, I 
have constructed several electrical machines which act 
exceediogly well, and by the aid of which I am able to per- 
form a number of very pleasing experiments, I therefore 
beg to be allowed to respond to the appeayz of A. N., in No. 
43 of your excellent magazine. The principle upon which 
A N. has coostructed his machine appears, so far as I can 
jadge from his description, to be correct. I think, however, 
it would have been an improvement if the wood of which 
the supports to the cylinder are made had been, not merely 
well dried, but baked ; this, although not an indispensable 
condition, would ensure against a loss ofany portion of the 
electric fluid by being att-acted thereto, Iam inclined to 
think that the absolute failure to produce any effe.t was 
owing to an omissioa on the part of A. N., when putting 
his machine in action, namely: to connect the cushion to 
the table or floor by means of a metallic chain; such a con- 
nexion is essential, since his cushion is insulated on a 
glass rod. It should be observed that the machine does 
not generate the electric fluid, but simply draws it from the 
earth. It has been aptly compared to a pump, the earth 
is likened to the well, the chain from the cushion to the 
suction pipe, the cushion to the sucker, the cylinder to the 
n zle, and the conductor to the receiving vessel.—R. F. 

SsconpaRy Batrery.—I beg to thank Anion for the 
description he has given in the ENGLISH MECHANIC AnD 
MIRROR OF SCIENCE, for January 26, 1866, No. 44, of the 
more powerful s condary battery, with coil of wire, to assist 
in charging the same, but am sorry tọ say that I do not 
quite understand it, and therefore shall feel greatly indebted 
to him if he will give a sketch so as to show: lst. Where 
the connections tre made with the coil of wire and contact 
breaker. 2nd, Where the conn:ctions are made with the 
coil of wire, &c, and primary battery. 3rd. Where the 
connections are made with the coil of wire, &c., ard the 
second battery. 4th. And whether the sheet of lead and 
the sheet of amalgamated zinc have to be rolled up similarly 
to the sheets of lead of the previously described secondary 
battery or not.—Davip BATHAM. 

MAGNETIC Encings.—E. Maddock aud T. T, Parkinson 
may use uncovered copper wire for Electro-Magnetic 
Engines, taking care to insulate the wire coils from each 
other and from the iron core, by means of cardboard or 
writing paper, the eads of which should overhang the coils 
of wire to prevent the current from overflowing as it were, 
and thus destroying the insulation. Machines of contact 
are not good, on account of the residuary magnetism offering 
resistance,—CARBON, 

ELECTRO-MAGNET.—In your number of the 19th of Jan- 
uary, Mr. G. Hudson kindly gives the method of making 
an electro magnet of the old style, that is, with covered 
wire. ‘Io construct the same article new style, take a simi- 
lar horse-shoe bar, and gum or paste two or three turns of 
writing paper round each arm, about 4 inches up, but not 
round the bend, as that part does not add to the power. 
Now take half pound of No. 16 uncovered copper wire, and 
having found the middle of it, commence to wind on from 
the middle, and about 3) inches from the end of the arm, 
winding down towards the end. When the wire reaches 
to within } of aninch of the end, tie it down with strong 
twine, then paper the copper wire coil the same as in the 
first process. This is to insulate the second layer from the 
first, Then proceed to wind on the wire over the paper till 
it is allexpended, leaving a short end, to which a b nding 
screw is soldered for convenience of connecting with the 
battery, The process is repeated on the remaining arm, 
taking care to wind the wire in the same direction as at 
first. This electro-magnet will have 1-9th more power than 
the covered wire magnet, and on the score of economy 
will co.t for wire 8d. against Is. 94.—C.,RB n. 

ELECTRO MaGNetIo Enoing.—In reply to E. Maddock 
and others, who are likely to construct an electro-magnetic 
engine, or exp riment in magnetism, I offer the following 
suggestions, which I have intended trying myself, but can- 
not for want of time, 


1. Construct a compound magnet by arranging a series of 

linders with a rod in the centre, as represented in sec- 

oo C, Ca, to 03, are six cylinders, and R, a solid 
rod, all of hard steel. 


2, Construct a compound electro-magnet as represented 
in section by fig. 2, R is the central and C, Oz, and 
C3, three cylinders, all of soft iron; W, Wa and Wa, are 
three coils of wire, This wire may ‘be insulated or not. 
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The coils may all be wound in the same direction, or, what 
may be found better, in alternately e each 
coil may be formed of one wire or any number of wires, 
each being separately connected to the of the agg 4 
or they may all be formed by one length, 
both figures the rods R may be omitted, the cylinders may 


be insulated from each other, a cap of thin iron 
formed to fit on the ends. These compound 
may be made in the form of a horse shoe or any 


shape, but it is evident that any other but 
almost impracticable ; two straight ones may, however, 
connected together by st-e! or iron in the usual 
in the case of fig 2, it will be found necessary to 


wire in alternately opposite directions, it is ; 

the cylinders if 4 each other would exhibit opposite 
polarities. In either arrangement any greater Tof 
Cylinders may be employed, increasing, of Course, 
the number of coils in fig. 2 accordingly, Mr. Tawsé’s pro- 
po-al to utilize the electricity developed by the oxidation of 
a ship’s Sheathing is a grand idea, and well worth b 
Some of your correspondents, in commeating upon t 
proposal, seem to have misunderstood him. There fs . 
ever, one serious objection, which I think could not be so 
easily surmounted, It is che want of an equivalent for the 
copper element of the battery, for it is well known that a 
zinc plate (or its equivalent) alone would give no or very 
feeble signs of electricity, and to supply a copper in 
add.tion to the sheathing all round the vessel be out 
of the question. But the sea is a vast reservoir, and would 
absorb any quantity of electricity given out by the sheath. 
ing, same as the earth by means of thee conduc- 


tor absorbs the electricity given out by telegraph batteries. 
Query—Can the necessary electricity of an opposite kind 
to that possessed by the sheathing be supplied through a 


wire by a large surfaced conductor immersed in — 
and connected to or T a of the ship, and 
from said sheathing ? —J. H. M. 

Frencn Polis. — With res to French polish I have 
used various receipts, but the following is by far the most 


superior in its results, and the easiest of — 
Shellac Orr ewe eee „„ „„ „4410460 1102s. 
Gum Juniper 665% „„ „„ „„ 60 
Denseine e , eee — oso 
Mythyiated Alcohol l.. . .. . . . .. $ pint: 
Put these ingredients in a bottle, occasionally shake, and 


an egg of cotton wool and spply it to the neck of the bottle 
until nearly saturated, and gently dip it into some finely 
powdered Dragon’s blood, and pace the cotton wool in the 
centre of the clo h, forming a pad, and after apply a 
drop of olive oil to the surface of the pad to prevent 
sticking, it must be applied to the surface of the pad by 
rubbing in a circular motion, until the wood becomes dry. 
By giving it two Or more coatings amount of polished 
surface cau be obtained, but Polishing like everything 
else, requires patiencs and practice, If it is desirable to 
imitate Ebony, use Lamp Black instead of 
blood. It will of course be understood that the 
previously be made perfectly smooth with sand 
paper.—AN OLD Hanp. 

RESTORING LACQUERRD Worx.—There are 
for restoring lacquered brass work, which I shall 
The first is known, technically, as sharp-watering 
saving, from the fact of its beiag much 
second, which involves the e of 
nishing again. Wherever the uer has 
surface of the metal from the air, the first 
generally be found to answer. If it does not 
second must be had recourseto. I 
apparatus required, pa me the 
ing :—A pan (copper by preference), 
lead trough, two vessels of any description con 
cold water, and the other hot, all enougo 
the article when immersed; astrong solution of, 
black ashes or potash is now to 
pickle of nitric acid and water, 
about 14 gallons of water, and 

allon of water. The potash is now 

il, and the article hung on a 
through it; it is then to be rinsed in 
through the pickle, cold water and — 


i 


i 
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metal till you are done 

heat the article ona plate, and 

quer with a cima i Ùr 
Digitized by 


_ Feprvar? 9, 1866.] 
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for work which is not entirely dirty, bnt when the boiling 

potash and sharp-watering does not restore the 
eo our, then the second method must be resorted to, 
whieh is as follow :— Boil off the articles in potash, wash 
in water, and then dip in aqua-fortis, taking care that there 
N no grease or oily matter on the metal; the time that it. is 
kept in the acid must be determined by the colour yon 
want, wash in cold water, heat in bot water, and dry ia 
elean white saw dust, then burnish the prominent parts, 
sud uer as before. The seoond method requires some 
Httle experience, but Is easily acquired; be careful not to 
Blow any iron to come into contact with tho acid, and 
werk with brees tongs or wire asthe acid attacks the nails 
and discolowrs tha fingers. I have supposed that the arti- 
eles ato all bright, but if they are black, green, or any ot’ er 
shade, à different treatment will be required, which I shall 
Be heppy to-explain if your correspondent requires it, as 
well as the 5 of the lacquers.—J. D. 

Japaxsivo.—In answer to Reign Harker and John Ross 
conoerning the process of Japanning Tin Trunks, &c, I 
shall be happy to correspond with these gentlemen 
privately, as the subject would 3 too much space for 

dlieation.— FLANDRRS Owen, 62, Blewett-street, Baues 

ell, Newport, Monmouthshire 

OcmMagstiox.—James Robertson. — The best plan (o get 
rid of the smoke from an Argand gas burner, is to consu:ne 
it, and this may be done by mixing the gas with a supply 
of nir before burning. I give two plans, v2 

lst. Place over the chimney of the gas burnera piece of 
wire ganze 30 to 49 meshes to the inch, this may be kept 
in its p'ace by a collar, and when fixed, turn on the gas 
and light on the top“ of the gauze. It should burn 
with a pelo blue flame and give very I'tilelight. The other 
pro is to go to any chemical apparatus maker a d buy a 

unsen's gas burner, they cost from 2s. 6d. each. A sub- 
stituta for one may be made ty taking a j elbow dish 
holder, remove th; gallery and screw on a :in. coupler, 
which must have 4 holes bored into itin such a positlon 
that the tops of the ho:es will be in line with the top of 
the r.:b—these will supply air for the combustion of the 
eax a picce of tube 6 inches long must bo screwed to the 
copter, and the burner is complete. When in use, care 
Must be taken to turn on tha gas a few seconds before 
lighting, and it will (aud must) burn at the top of the tube 
simttar to the firat plan. —S. 

Vawritatios.—If the rooms that Ventilator wants ty 
ventilate have a fire-place in them, and he removes a brick 
out of the chimney wall so as to make a hole into the 
ehimney near the ceiling, it will probably answer for 
ventilating the rooms; but provisioa must be made to close 
the hole in case foul wea her should make the smoke come 
through i¢.—MacGis Er Macis. 

CHUCK ror Screw3 —T. E M., if he wan's to turn sm ill 

teces of Metal can have no better chuck than that described 
a No, 83 of the Exorisn Mecuasic. If he wants to mike 
screws I give him my plan: First, I tarn them down to 
the site for screwing, next I screw them, then fix them in 


a chuck, turn and pollsh the heads and notch them with a 
fine saw. I have made them for years, although I never 
ra one made with the exception of my own in my life, 
I send a drawing of a chuck, Ifhe wantsto turn anything 
with a female screw he must screw a piece in and rivet it 
bs shown in No.2. I have three suficient sized holes to 
each piece —RoBER? Jews tt, Wood eat. 

Larae Motiow.—In answer. Why not put back gear to 
R nt once 7—T, Jackson. 

Gaak.—In reply to C. A. Woolnough. The cheapest 
reversing gear would be a Loose Eccentric, The best (and 
Nest eompiex) the Link Motion, and the dest form of 
pump Would be the common ram.—T, Jacksox. 

Practica, MzcuaxicaL DAWISd.—In answer to this 
eerrespondent. The best work (ani I mean by that the 

ost poe I have yet found is the Practical 
Dran tsman’s Rook of Industrial Design,” published by 

and Co. For Gear Wheels construction, for 
Locomotive Engines, see Recent Practice on,” by D. K., 
Clarke and Colburn,—Tuomas JACKSON, 


Boier Maxixc.—In reply to David Wood's query on 
boiler making. I believe there is not such a work as he 
seems to want, there are only 2 slight wood cuts in Mr. 
Frironirn's treatise on Mills and Millwork,” vol lst, Prime 
Movers). I think he would get the best, and the most 
minute information by taking, sa7, one boiler of each class, 
and making a general drawing, snd then detailing the 
various parts; also, read Fairbairn's useful information, 
for strength of plates and rivets.— Tuomas JACKSON, 

Saw FoB FeLLIES, &c.—In answer to Wheelwright, 
the saw I have in use fer fellies is a blide ahout 
25 inches Jong and about 1} inch wide, fixed in a 
frame about 3 feet wide, of 1} inch sides (wood) —larger 
top and bottom —2) inch deep by 14 inch. The saw is fas- 
tened with a put and screw to keep it tight. To operate, 
fasten the wood onthe bench with a bench dog, lay hold of 
the saw nearly at the top of the side, and work it up and 
down asin a pit, standing behind the saw and working it 
from you. I tind a handsaw of little use in comparison. I 
have found it of grest use to me when burnt at the fire to 
rub on white lead snd linseed oil over the place. The 
mixture soon dries on. To remove nu's from screws set 
with rust, heat them red hot, and put them in water till 
cold, —Harry. 

Aim Guy.—At the request of C. N., per RNOI. isn Mese- 
Cnawnic of the 19th inst., I send a rough sketch of an "Air 
Gun,” which I hope he may find intelligible. It resembles 
a common fowling piece, with the addition of a hollow 
round balla, this ball is suited with a small valve ö, 
opening inwards, and into it there is alf forced by means 
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ofa syringe, the boll 's then screwed to the barrel of the gun, 
aud the bullet c rammed down, the trigger d is then pulled 
back which throws the doghead e on the pin f, connected 
with the valve which opens it, and admits the condensed 
air up g, and into the barrel, which, of course, impels the 
bullet; the spring H ts for keeping up the valve tight. The 
round ball for the condensed air is in some guns dispensed 
with, and the stock I made hollow, ad air compressed 
into it. There are in fact many kinds, bat those just men- 
tioced will ki:l at 40 or 50 yards, and impel a great many 
charges. Ofeourse that will diminish in effect ag the air 
becomes less condensed.—JOHN AGBICULTURIST. 

Evectrio Maayetic ENGINE. - Some of your correspon- 
dents being desirous ef making an electro-magnetic engine 
with all the latest improvements and something more, I 
send you the enc'osed sketch. I have meddled with these 
things for some years. This is drawn from memory, and 


as an attentive spectator I only saw ft do its work well, 
without any breakdown wha‘ever, and to be under perfect 
control. It propelled the boat I mentioned in a reply to 
Mr. Tawse, in No 33. Its action is so simple that it can- 
not fail to be understood by anyone at all up“ in the 
subject.—R. W. WII IIS. 

Fixixq Pioronks.— In answer to Tyro, let me say that 
simple immersion or Soaking in water is sufficient to fix 
pictures on paper, prepared with bi-chrom.te of potash 
only, but that process will not give any satisfactory results 
for the purpose he mentions. He will obtain very beautiful 
results by following the photographic printing process on 
albumenized paper.— Ax OLD HAND, 

Tak CARBON CYLINDER is made by intimately mingling 
one part of caking coaland two parts of coke, the pro- 
portions varying according to the caking property. Some 
add to the mixture 2 parts of rye flour, The mixture is 
introduced into a cylindrical mou d of sheet iron, in the 
centre of which is place a case of wood or pasteboird, to 
facilitate the escape of gas during calcination. The 
mould should be c osed by a moveable cover well fitted on 
and luted ; the whole heated graduaily to redness, and the 
calcination continued until the diseng gement of gas 
ceases. The cylinder may be finished with a file or saw, or 
onalathe. Before proceeding to this last operation in 
order to increase the cohesiveness of the cylinders. it is 
necessary to soak them in a strong solution of molasses, 

them, and subject them toa very intense calcination. 
On tha top of the cylinder a copper ring is fastened, to 
which a strip of the same metal ia soldered. The carbon 
may be made in a rectangular mou'd, but must be enclosed 
as soon as possible.—T, K, K, 


Stary Arp PoLisa.—The best stain to imitate mahogany 

I have tried is the following :—Any kind of woot will do, 

but the closer the grain the better, and the surface must 

be perf ctly smooth. Take loz. of Nitrocis acid (not 

Nitric acid), dnd mix with loz. of rain or distilled water, 

then witha piece of clean rag rub a litt'e of the solution 

over the wood. 

Next prepare the following solution :— E 
Finely powdered Dragon's blood. . 0 
Mythylated Alcohol ... 00000 „% „ „ „ „„. „ „ „ 6 0 eee 
Carbonate of Soda %% e . ee 2 dra 
Dissolve and filter, 

Lay this solution on the wood, previously prepared a3 

above, with a soft broad brush, and when the first coatinz 

is dry, repeat the layer of colouring, until, when dry, the 
surface appears quite glossy and of the colour required, 

When the polish becomes ‘‘deadened,” the brilllancy may 

be restored by the use of a little cold drawn Itnseed oil. 

The surface can be French polished by previously deaden- 

ing the surface with sand paper.—AN OLD Hayp, 


W. W. WIL I. X as MAODOxATD. In answer to the Inquiry 
of J. W. Wilekes MacDonald, in No. 44, vol. 2, I would 
recommend tohim the Engineer’s and Machinist's Drawing 
Book by Blackie and Son, 44, Paternoster-ruw. The price 
i3 £2 23., bound, or in 16 Parts 23. each. It is the best book 
I have seen on the subject.—Siuon DE Moyrrorp. 


Beta's GASHOLDER would weigh close upon 2 tons with 
al the necessa’y fittings. It Is altogether too th’ck, Ich of 
an inch being quite stout enough for his purpose. 


Scarx or STEAM BoiLers.—T. E. D. asks for a remedy 
for clearing the scale off steam boilers, but as his object 
would be hetter answered by preventing ita formation, I 
give the following as the result of several years’ experlence 
with the hope tha: it may be useful to many readers of 
your excellent publication. Except in some few localities 
the bulk of the deposit in steam boilers is a salt of lime— 
generally a carbonate, and as wa“ er is incapable of retaining 
but a very smal! quantity of this salt in solution, the 
remainder on the evaporation of the water is precipitated 
and becomes Army attached to the iron in the form of 
scale, To keep this salt in a coluble state I use for a 20- 
horse boiler 8 ounces of muriate of ammonia (common 
sal ammoniac) per week, this decomposes the carbonate of 
lime, forming muriate of lime and carbonate of ammonis — 
the first being soluble is blown off by opening the mud tap 
twicea day for a few minutes, and the latter being volatile 
passes off with the steam. A boiler treated regularly in 
this way will never reguire scaling, the slight deposit being 
in a powdery state and casily removed with @ hard brash. 
It is not advisable to use a larger quantity of the muriate 
of ammonia as its action is very energetic, and if there is 
not sufficient lime to effect its decomposition it would be 
liable to a-t on the iron itself—the proportion given for a 
au vores boiler is, however, perfectly safe.—Joux H, 

racxr. 


SUN AND PLixet Moriox, VaLocrry or Rivaags. &c.— 
I beg to acknowledge the obliga! ions I am under to Messrs. 
James sa and Wm. H. Thompson, for the notice 
they took of my des:ription of Watt's sun and pienet 
motion,” aod the kind manner in which they spo: e of my 
shortcomings. I would like however to ask these gentlemen 
a question: 

How does Mr. Sharpe a count for the almost universal use 
of the crank, and the rejection of the sun and planet 
motion, which he considers (judging from the tone of his 
letter) to be animprovement on the crank? To Mr. Wm. 
H. Thompson, I i pe the following question :—How could 
a wheel suspended at the end of a comparatively loose bar 
of metal. work into another wheel regularly and mechani- 
cally without their centres being connected? In No. 43 of 
your excellent journal Greenholme asis how to find the 
velocity of rivers. A very simple way which I have often 
tried, and always with success, is,—Attach a piece of cork, 
or any otner bouyant substance, to the end of a tape line, 
let the cork float away with the stream, and at the end of 
one minute (by a watch) stop the onward motion of the 
tape line, and the length of tape “run ont” will be the 
velocity of the river per minute.—Davip SLOAN THomMsox. 


Coxnus rox. Lou must apply Buosen’s arrangement for 
burning the mixed flame of chemists unattended by 
re This can be done very cheaply, by fitting a small 
perforated tube over your jet, so as to mix the gas 
and atmospheric air before ignition. This will give a 

o of high heating, but of a low illuminating power 
which does not deposit unconsumed carbon. The tube 
may be either brassor iron, and is made to slip on to the 
jet with a clearance of a 2 inch all round the burner; 3 holes 
about } inch diameter are drilled through the tube just 
below the jet, and the flame is lighted at the top of the 
tube, which should be about 4 inches long. Care is to be 
taken that the air is only supplied by three holes, and that 
the flame does not burn at the jet, but at the top of the 
tube. The tube is to be fitted so as tobo easily slipped 
off and on when required. Or a cylinder of sheet-iron 
covered with wire cloth and pouoded pumice stone may be 
set over the ict With perforations at the bottom ot the 
cylinder to adit the air and the light applied above the 
pumice stone; but this is neither so sate nor so con · 
venient as Bunsen’s arrangement, works admirably which 


— ceca nee e cee n ed 


M. Sixoxt has been experimenting upon the alr of 
mines in relation to pressure on the barometer. His 
inquiries have not enabled him to form any general laws; 
but the mean of four experiments at tha coal mines of 
Creuzot and Epignac gave a rise in temperature ot 1 deg. 
Ceutigrade for every 45 metres of vertic il descent, and a 
rise of one millimetre in the barometer for every 104 metres 
of vertical descent, 

Ir has been suggested th.¢ihe moon may have a com 
paratively dense atmosphere, and that there may be 
vegetation on those parts called seas, 
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AUSWHERS AND NOTIONS TO OOR- 
RESPONDENTS AND BBAD BRS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. : 
Letrens applying for Information to be furnished by post 
c pme b 
orres en ren 
helps and manuscripts, as the Eo ok 22255 under- 
take to return such as may be rejected, 


A Boos tw Negpcrs.—If our lady correspondent will send 
to the firm at Redditch, she will doubtless have all her 

wants supp'ied. The article. we understand, is only 
feeling its way” in the trade, against avery strong 
opposition, 

J. P. Warp.—You will excuse us for not seeing the im- 
provement you suggest - it is sacrificing one power over 
the vehicle to gain ano'her, which we should not ad- 
vise. You certainly, however, deserve every credit for 
your exercise of the talent given you. With respect to 
the a‘tachment of the Lenoir engine, Mr, Parker, of 
Lilford-road, Camberwell, makes a road locomotive at, 
we believe, a very low figure, capable of tsking two or 
three persons at acost of next to nothing per hour. Res- 
pecting the “infringement,” your using the same ar- 
rangement before the patenting of that to which you 
refer should not deter you from working it; rather it 
upse s the nted article. If you fancy we are wrong 
in the opinion given on the velocipede, do not hesitate 
to write again, giving your reaso is, 

A. M. G. (Paisley).—There have been several excellent 
works published in Edinburgh, by an Edinburgh painter, 
but we forget the name. Were you to send a stamped 
envelope and your inquiry to McPhun, bookseller, 
or to Blackie and Co, Glasgow; or to A. and C. 
Black. Ediaburgh, very likely you would get what you 


require, 

J. F. (Wolverhampton).—We have now in our possession 
—the accumulation of only twelve days—some three 
dozen of slide-valve ideas, every one of them, nearly, 
having something ; but, with the exception of 
some half-dozen, all have been tried, and some now in 
work, Yours is among the half dozen, and we think it 
will do. The quest'on is, will it do better than others 
in vogue? That is difficult to settle, If its self.adjust. 
ment be the thing,” then we think it stands a very fair 
chance indeed ; nor do we know of any one exactly like 
lt in the particulars. 

Jaures WILLACE.— We have inserted your inqu'ry in ano- 
ther place ; we are not acquainted with either maker or 
sel er. When you are next in Manchester you might 
inquire at Muir's. Britannia Works. 

HARRY. —Tbhanks for all your favours. See elsewhere. 
We think that a Weston’s pulley will just suit you, so far 
as we understand your requirements. Respecting the 
Society, we cannot give any opinion. Get its rules and 
last balance-sheet, and consult any one of your friends 
connected with another society if you cannot come te a 
conclusion yourself, 

J. H. M.—Obtain the book reviewed in the pr-sent number. 

J. K.—In the last two numbers of The Builder, published 
in York-street, Covent-garden. 

N. N. N.—Why not advertise for some one with capital to 
join you fn a patent ? 

Basi. VALIXTIII.— Tour scheme shows a considerable 
amount of ingenuity ; but it too closely resembles others 
already in work to claim a patent right. 

JOHN JaRDINE.—Send us a full account, and we shall be 
able to give an opinion. Such secrets are, of course, 
kept to ourselves. 

A. MILLgR.— In our opinion it would scarcely be sa'e, but 
so much depends on the construction, that we advise you 
to consult a practical engineer on the spot. 

W. H. L.—We will endeavour to obtain the information. 

J. C. PatuLips,—Other drawings will shortly appear. 

PHANTASMAGORIA.—See answers on Magic Lantern in last 
week's pumber. 

Gorpow, J.—See “ Repties to Queries” 
number, 


Tuos. Brapssaw.—Rub it over once or twice with soft 


soap. 

CanBow.—We readily accept the offer. 

F. H. H.—There must be something very faulty in the 
firing arrangements of the larger engine. tate the 
whole case as concisely as possibie, and forward it to us. 
When inserted, it will be strange if you do not receive 
much usefal information from some of our locomotive 
ae Thanks for the other portion of your communi- 
cation, 

Jons Guruziz.—Thanks; but too late. 

Youxa Ipga.—Your views are perfec:ly correct, but we 
cannot spare space for insertion, 

Caips.—Write to Weale. Bookseller, High Holborn. 

Jonn TaYLor.—Forwarded. 

R. PEMRT.- Too late, - 

E. Biacx.—To do so you must have a vessel of a different 
construction. 

FREDERICK Jounxston.—We thank you for the suggestion, 

- butcannot a: present make any alteration. 

F. J.—Thanks. : 

X. V. M.—We do not think it our province to recommend 

any part'cular firm. Why not consult the advertisement 
pazin Many articles namiog the bes: books on turning 

ave recently pt awh in these pages. 

ALFRED ALLEN, — Write to Mr. William Muir, John-street, 
Adetphi, and you will receive the information you 
require. 

Tuomas FAIRBAIRN.—It is not our custom to answer by 
t. Many of the books are scarce, and would have to 
obtained through such booksellers as Spon, Weale, or 

Lock wood, they are mostly illustrated by 40 8. 

EbWann Jæs.—If the instrument saves much time and 


in present 
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labour, it will be worth patenting; but we advise you to 
seek the advice of some honestagent. 2. There is some 
talk of the work being completed next year. 

Leeps, STAMM Lotter Domz.—Thanks for the preat 
trouble you have taken. We received numerous letters 
on the subject, and yours too late for insertion. 

Davro Knicut will perceive, on referring to Replies to 
Queries,” that his communic.tion came to hand to» 
late. 

Ax OL Hasp.—You hit hard, but we take it all in good 
part, Such errors are diszraceful. The work requires 
much more careful reading and revising, 

Davip WILLIAMI —1. Ves; but expensive. 2. Three lines 
might be used, but the expenses of the company would 
be materially increased in every way. 3. We have before 
heard that Mr. Aytoun's plan was only an improvement 
upon an old working. 4 We cannot promise anything 
on Kol at present. 

Simow DE MontForD.—We are informed that the machines 
answer very well. 

Incopator.—1, If you cannot obtain gas, try sperm cil 
ina manner similar to the Wardian forcing frame, sold 
by many seedsmen and florists. 2. Read the articles on 

e egraphy, now being published in this joarnal, and 
also the back numbers, 

APPRENTICE. —We know of nothing sufficiently hard. 

T. W.—In our next. 

Bory (Lancashire)—We received numerous answers. 
Yours came to hand after the selection had beea 


made. 
F. J.—The prints require no varnishing or further treat- 


ment, 

SIS will find all he requires by looking through the back 
numbers. 

A. M.—Common enough in the electric clocks, 

8. APPLETON.—We shall be glad to receive the papers on 
gas burners. 

Davip Souter.—We cinnot discover where the offices are 
removed to. 

D. V. L. O.— About £80. 

„„ We have to ask our correspondents to sign their com- 
munications that they may be able to recogn'ss the 
answer. A Subscriber” is no si;nstur:-w3 hive 
them by the thousand; the same witn Well Wisher,” 
&c. 


PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal. 
APPLICATIONS FOR LETTERS PATENT. 


214. William Edward Gedge, 23, Southamptoa-buildings, 
Chancery-lane, an improved generator for ste.m 
eng.nes —A communication. 

215. Thomas Baker, station-road, Forest Gate, improve- 
ments in sash fastenings, which improvements are 
also applicable to other purposes. 

216, Joseph Dave, Jua, B. A., 8, Burton-street, Burton- 
crescent, improvements in pyrotechnics. 

217. Richard Henry Bore, 65. Globe-roid, Mile End, an 

. syphon for drawing off liquids. 

220. William Brookes, 63, Chancery-laue, improvements 

in the mode of producing mechanica motion —A 

communication. 

François Wibratte, Paris, a new or improved vehicle 

for carrying the electric wires in submarine telegraphs, 

so called Subm rine electric telegraph tube chain.“ 

. Richard Moreland, jun., O d- street. improvements in 

the construction of fire-proo! floors for buildings, 

Mark Sylvester, Gilbert-road, Keon‘ngtoo-lane, an 

improved compound for removiog and preventing 

incrustat ion In team bo lers. 

William Winter, Leeds, an improved feed motion for 

sewing machines, 

George Dyson, Lindley, Huddersfield, an improved 

means of splicing or joining straps or driving belts 

for machinery. 

David Jones, Commercial road, improvements in 

window bar oer on. 

. François Louis ux, 27, Rue Laffitte, Pari; im- 
rovements in the mode of and apparatus for apply- 
ng copper sheathing to ships constructed of or plated 

with iron.—(Compiete Specification.) 

. Jean Marie Armand Montclar, Glasgow, improve- 

ments in the manufacture of materials or compositions 

for decolorising or purifying saccharine or other 
liqu‘ds, and for making paint, blacking, and foundry 
blackening, and in apparatus therefor. 

John Henry Johnson, 47, Liocoln’s-fon-fields, im- 

provements in apparatus for lubricating purposes. — 

A communication. 

Marc Antoine Francois Mennons, 8, Southampton- 

buildings, improvements in the mode of and apparatus 

for compressing air or aeriform fluids for the generation 
on motive power and other purposes.—A commanica- 
on. 

Wil iam Willmer Pocock, Craven-street, Westminster, 

improvements in gas meters. 

. Alfred Arthur, Brighton, improvements in hydrautic 

machinery, 

„ Specifications will be forwarded from the Commissioners of 
Patents Office, Southampton-buildings, Chancery-lane, by post on re- 
celpt of the amount of price and pustage. Sums exceeding 5s. must 
be remitted by Poet-office Order, made payable at the Post-offloe, 6, 
High Holborn, or Mr, Bennet Wooderoft, her Majesty's Patent Office. 


We cannot undertake to forward Spevlficatious, or Books advertised 
from the office of Taz ExoLisu Mecuanic, 


222. 


GorDp LacourE —Put intoa clean four-gallon tin one 
pound of n ound turmeric, one and a-half ounces of gam- 
boge, three and a-half pounds of powdered gum sandarach, 
three-quarters of a pound of shellac, and two gallons of 
spirits of wine. When shaken, dissolved, and strained, add 
one pint of turpentine varnish, well mixed, 


|Fesrvary 9, 1866 
MEETINGS FOR THE WEEK. 


Tuesvay, 

1. Discussion on The Craieel- 
3. The Grand River Viaduct, Mavri- 
Pathological, 8. Anthropological, 8. 
Prof. Tyndall,j On Heat.” Gevlogists’ 


, WrpwrsDay, 

Bociety of Arts,8. Renewed discussion on Mr. Hawes’ 
per On the Proposal that Railways should be pur- 
chased by Government.” Geological, 8. 1. Mr. W. T. 
Locke Travera, On the Mode of Formation of the 
Lake basins of New Zealand.” 2. Mr. Ro Dawson, 
On the Occurrence of Dead Littoral Shells in the bed of 
tle German Ocean.“ 3. Mr. T. F. Jamieson, “On the 
Glacial Phenomena of Caithness.” Pharmacentical, 8. 
R Sosiety of Literature, 4}. Arche logica! Assoc, 8}. 

Royal, 8}. Antiquari 1 ub, 6. Royal 

yal, 8}. Antiquaries, 8}. ety Club, 6. 

Iost., 8. Professor Tyndall, " On Heat. i 


Civil Enginecrs, 8. 
lachie Viaduct.” 
tius Railways.” 
Royal Inst., 3. 
Assoc., 7. 


Farpay. 
Astronomicil, 3. Annual Mee 


. Royal Inst., 8. 
Mr. Archibald Smith, F.R.S., “ On the deviation of the 
compass in iron ships.” 
SATURDAY. 


R. Botanic, 8}. Royal Inst., 8. 


Prof. Westmacott 
R. A., F.R.S., “Oa Art Education.” 


PROPERTY RECORD, 
— 


SALES AT GARRAWAY’3. 
f BY MR. Ropeat RID. 
Leaseho'd ground rents, amounting to £19 5s. pe annum, 
arisiog from Nos. 7, 8, 10, and 11, Charles street aforesa‘d 
term similar to above—£149. , 


Leasehold residence, known as Brierly Villa, Willesden. 
green, Middlesex. with coach-house and stable, let at £6) 
5 term 83 years unexpi:ed, at £10 10s. per an- 
num — : 


Leasehold residence, kuowa as Christ's Colle ze, Rectory 
grove, Clapham, with grounds of about two acres, let at 


£18) per annum, term 28 years unexpired, at £1 - 
nuin—£215. l 7 e 


Leaxhold house, with shop, being No. 2. Lowdnes-court, 
Rezent-street, let at £50 per annum, term 62 years unex. 
pire l, at £12 per aunum — 165. 

Leasehold hou e, being No. 1, Brown’s.court, Marsha'l- 
street, Golden.square, let at £26 per annum, term eight 
years unexpired, at £8 lls. per annum —£52. 

Leasehold house, with business premises, being No 22, 
Broad-street, !loomsbury, estimated annual value 231 
term 21 years unexpired, at £36 per annum —£310, 


BUILDING AND ENGINEERING 
TRACTS OPEN FOR TENDER. 


Bupply and delivery of second-hand rails, chairs, fish 
plates, fir sleepers, &c., tothe War De ent,—Partica- 
lars at the Office of Works, Boya! Arsenal, Woolwich. 

Krection and finishing of buildings connected with the 
Gateshead New Town Hal!.—Particulars en application to 
Mr. Borrier, Townhall. Gateshead 

Erection of Bacon Curing Works at Cirencester.—Parti- 
culars of Messrs. Cole and Son, Cirencester. 

Rebuilding the Parish Church of Bloxwich, near 
Wal-a'l.—Particulars at the office of Mr, Stanley, Solicitor, 
Bloxwich, Staffordshire, 

Erection of two houses for the directors «f the Bedford 
Freehold Buliding Land Company —Particulars of John 
Usher, Esq., 44 High Street, Bediord. 

Construction of a Bank for the enclosure of land in the 
estuary at North Wooton, near King's Lynn and other 
works. Particulars at the Eogineer s Office, King 
Street, Lynn. 

_ Brickwork, labour only. of two first-class houses at Ken- 
sington,— Particulars of Messra. Welchman and Gale, 26, 
Prince's Terrace, Prince's Ga‘e, S. w. 

Erection of a new Wood and Brick Chureh, at Tal‘ e. 
North Staffordshire.—Particulars at the office of Thomas 
Sberrett. Esq., Talke, North Staffordshire. 

Erection of a House and Shop at Newhaven, Sussex — 
paran of Mr. Thomas Stone, South Lane, New- 
ven. 

Erection of Alcoves, Terrace, Walls, Stone Balustrade, 
&c., in the private gardens at Saltburn-by the- Se . — Par- 
ticulars of J. E. Macney, Secretary of the Sa'tbura 
Improvement Company, Darlington. 


CON. 


TENDERS SENT IN FOR BUILDING 
WORKS. 


For erection of tivern, &c. Quantities by Messrs. Pain 
and Clark :—Putlic house and fittings, £8,891; Private 
house, £355 ; Shop, £380 ; Sundry works, A 

For eight pairs of semi-detached cottages, at Wimbledon, 
at per pair. Mr. T. H. Hill, architeet:—Gay, £437 ; 
Harmer, £392 ; Crouch and Son, +375, 

For a new warehouse {a Wimbledon Street, Leicester, 
Quantities supplied. Mr, Francis Drake, architect: 
Johnson, £5 494 ; Osborne, Brothers, £5,367 ; Cox. £6. 191; 
Kellett, £6,188 ; Port.r, 25.073; Hutchinson and Son 
£4 853; J. H. Johnson, £4,750 i 
Pedi girerer oa House, Stanwell. Mr. F. C. 

ark, architect :—Oades, £891; Mard $ 
Andrew, £867. , yy eda tre eae 
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INDUSTRIAL Exsisitions.—There has just been 
opened in Liverpool the first working men’s in- 


dustrial exhibition ever organised in that city, and 


the result is in all respects satisfactory to the 

motirs. There are 390 articles exhibited, many 
ok high merit, and some of great curiosity and 
value. 

The great reaping machine manufacturer, M'Cor- 
mick, of Chicago, has given 10,000 dollars to 
Washington College, Virginia, of which General 
Lee is president, to cstablish the M‘Cormick 
professorship of mechanics. | 

THE ATLANTIC AND GREAT WrsTERNn RAILWAY. 
—The traffic receipts of this line for the year 
1864, and with 322 miles open, were 3,709,980 
dollars, whereas in 1865, with 490 miles open 
during the last half of the year, the receipts rose 
to 6,642,856 dollars. 

Tus green colour of gold leaf when seen by 
transmitted light may be destroyed by subjecting 
the metal, extended on glass or mica, to heat, a 
temperature as low as that of boiling oil being 
sufficient, if continued for several hours, When 
pressure is spplied to such discolored gold by a 
convex piece of crystal of short radius, the green 
color of the transmitted ray reappears. 

During February, the planets Mercury, Jupiter, 
and Saturn, will be morning stars. Venus will 
rise nearly with the Sun throughout the month, 
and wil, therefore, be unfavourably situated for 
observation, and Mars will precede the Sun nearly 
an hour. The following will be the Moon's 
changes :— Last Quarter, Feb. 7, at 7h. 39m. p.m.; 
New Moon, Feb. 15, at 10h. 13m. a. m.; First 
Quarter, Feb. 22, at 4h. 48m. a. m. Illustrated 
London Almanack. The constellations Ursa 
Major, Leo Minor, and Leo, will be on the meri- 
dian about midoight, near the middle of the 
month. 

A memoir upon the height of waves at the sur- 
face of the sea, by M. Coupvent des Bois, giving 
the results of his observations during a voyage in 
the Astrolabe in the southern oceans, was read at 
a recent meeting of the Academy of Sciences at 
Paris. He found the waves in a smooth sea to 
have an average height of 0°6 metres, and those in 
a very heavy sea to attain a height of 87 metres 
(about 27 fl.). The highest waves were observed 
between Australia and Adele Island. The author 
states that by his investigations te has not 
discovered avy relation to exist between the 
height of the waves and the velocity of the wind. 
At the same meeting a paper by M. Galy-Cazalat 
was read, in which he gives details of a new pro- 
cess for converting, rapidly end economically, a 
large mass of cast iron into pure homogeneous 
cast steel. 

Daatninc Pump.—The object of the invention 
of Mr. W. S. Nelson, of St. Louis, is an improve- 
ment in pumps, adapted more especially for drain- 
iog purposes, because it is not liable to be put out 
of order or to be stopped up in pumping muddy 
and refuse water. It consists of a hollow cylinder, 
within which are placed two series of vanes whose 
adjacent ends are connected, although each series, 
ia other respects, is distinct from the other in 
form and position. Those vanes which are nearest 
the induction end of the cylinder are neat? 
straight, while those of the other series are epiral. 
The latter, moreover, are surrounded by a cir- 
cular oase, which nearly fills the cylinder, and 
they are mounted upona hub or axis, whose 
diameter is about one-half the diameter of tha 
cylinder, Next to this series of vanes is a frame 
containing four radial blades, fixed within the 
cylinder, each blade being in a plane parallel 
with the axis of the cylinder. Their purpose is 
to counteract the tendency of the water to rotate 
after it has left the vanes, and direct it onward 
toward the place of diecharge. 


Mingnat Waters. —A recent report presented to the 
French Academy contains the following statements :—l. A 
new spring at Enghien, called the ‘‘Source de Boulquet,” 
bas a salphohydrometric value of from seventeen to nine- 
teen degrees. 2. The waters of Seroille contain bicarbonate 
of soda. 3. The waters of Balies are highly charged with 
chlorides of sodium and magnesium 4. The waters of 
Bagnolo di Corneto, near (ivita Vecchia, contain a large 
80 of chloride and sulphate of sodium, but their 
medicinal properties have not yet been established, 
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ART NOTES. 


Last week Professor R. Westmacott, R.A., F.R.8., de- 
livered his second lecture on Art Educaticn.” He began 
by describing the gradual progress of anc ent art, Egyptian 
and Assyrian sculpture occupying a large share of attention. 
He then spoke of the three Greek schools, under Phidias, 
Praxiteles, and Sisyphus, and told how Phidias broke 
through the conservatiem of custom ty departing from 
ancient E Art. and lutroducing beauty and nobi ity in 
sculptural art, wherefore he was much persecuted by hs 
compeers, and probably lost h's life by violence, oly- 
chomy in statuary was next strongly condemned by the 
lecturer, who characterised the practice as “ abominable,” 
He concluded by narrating how sensu.us sculpture began 
to predominate, and how it resultedin the gradual fall and 
decline of art. 

AMonG the many claims of the Eociety of Arts to the 
gratitude of the community. there is none for which it de- 
serves more commendation than for its efforts to encourage 
art-workmanship by means of prizes to art-workmen. 
Yearly its list of such prizes has increased in number and 
value, and last year the sums offered reached collectively 
a very considerabie amount, There has, however, we 
regret tosay, been but little corresponding effort, or recog- 
n'tion of the society’s liberality on the part of art-work- 
men. Various plausible explanations were offered for the 
comparative failure of former exhibitions of competitive 
works, but similar explanations can scar.ely be offered 
now ; and yet the display at present on view in the lower 
room uf the society's house in the Adelphi is much smaller 
in number, and not superior in merit to those of former oc- 
casions, Similar failure has attended the offering of 
prizes by the architectural and other societies, and it msy 
weil be questioned whether such inducements are any in- 
centive except to those few who are almost certain of win- 
ning some prize, but to whom it is often hardly worth 
while to compete; and whether, with the same expendi- 
ture, better means could not be devised for encouraging 
and assisting larger numbers. Among the competitive 
specimens now on view the carvings are the most numerous 


and praiseworthy ; and, so far, the evidence afforded of ad- 


vance within rece at years in this important branch of art- 


workmanship is gravifying. 


LATEST PRICES OF METALS. 


PPER. 


2E B d. £ 8 d. 
British—cake and tIle. . . . . DCF ton 96 0 0 0 0 0 
Sheet 0900000 004s OOOO OO ROC RES ERED OOED do 101 0 0 0 0 0 
Inox. 
Pig in Scotland. . . . . per ton. 3 3 6 cath. 
Welsh Bars, in London.... do 715 0 000 
Wales do 71 0 0 0 0 0 
Sheets, single in London.. do 10 15 0 — 
Hoops, nt qu- lity. .. .... do 915 0 = 
LEAD. 
Pig. Foreign. . . . per to 20 12 6 21 0 0 
Red or minium PTT TTT eee do 22 10 0 — 
QUICKSILVER sonso . . . .. . . . . . . · Per bottle 718 6 8 0 0 
STKEL. 
Swedish faggot eee eee eee. DOT ton 16 0 0 — 
ry Kegs... „6% %% % %% do 15 0 0 — 
Tm. 
English Block 6% ꝗ % ALLAL ALLRA] per ton 103 0 0 
ee Bars eT Ie ERI Oe do 103 0 0 
PRICES CURRENT OF TIMBER. 

Per Joad— £ 2. E B. E Fb. 6 
Teak Cooneoreeteoese 11 10 12 10 2nd do ELI 12 10 14 0 
Quebec, red pn. 3 5 4 15 St. Petereburg 

yellow sine 215 8 10 Vel... 10 10 123 0 
Memel eoose LLE LJ 0 0 0 0 Finland % % % 8 0 30 0 

elm „w... 310 5 0 Memel . 0 0 0 0 
Dantzic oak...... 3 10 6 0 Christlanla, per 

fir. wv. 2 5 310 5 
Memel fir ..... ww. 3 0 310 y y 
Riga .. 3 5 310 9 in. yellow 18 0 23 0 
Swedish pene %%% 2 0 2 10 Deck, Plank 
Masts, Quebec, Dan tzio, 

rd. pine. 610 810 per 40 ft 
yelow pine 6 0 6 0 5 in. , O14 1 6 
red pine... 0 0 0 0 Stave+,per:-tand- 
Lathwood, Dant. ard M. 
fm .. 5 10 6 10| Quebec, pipe .. 89 0 85 0 
St. Peter's... 7 0 8 0 puncheon... 20 0 35 0 
Yellow Pine, per Baltic crown 
reduced O. pipe . . . 170 0 190 0 
Canada, Ist qual. 17 0 19 10 
MISCELLANEOUS. 
£6 6 * | olive, Galipoli 530 ct 
Pumios STORE pr ve, poll... 
g 8 0 8 0| Cocoanut, Coch 


ton . . . . . 4 SE 052 0 
Palm, fine 2 0 60 11 10 0 0 
Linsced eeeeeee 2 e008 36 10 0 0 
Rapeseed, Eng. 
pale eacecotogses 56 0 7 0 
Cottoa, seed .. .., 84 0 40 10 


n 6 % % % 666%. 
OILS, ac. 
Seal, pale pr. tun 50 0 0 0 
Sperm body ...... 116 0 117 0 
sod %% %%% %% sos %%% 0 61 0 0 0 
0 0 


50 


je, 1, 17 
tlepool, 178. 
Walls Eod 
Shaw's Hartley, 19s. 6d.; Walls End North 8 


178. 
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THE MECHANICS’ EMPLOYMENT LIST. 


SITUATIONS VACANT. 


SILVER ENGRAVER,.—A good general hand. Apply, J, 


B, Sly, 9, Rathbene-place. 

DIE SINKER.—A örst-class workman Apply, J. B. Sly, 
9, Rathbone- place, London, W 

IRONMONGER.— Junior Assistant. Apply at 123, Hollo- 
way-road. 

OIL and COLOUR TRADE.—Manager.—Apply to Mr. G. 
M. Smith, 199, High-street, Borough. 

IRONMONGER. — Junior assistant, understanding the. 
General and Furnishing Trade. Apply to J. Giles, New 
Brentford, Middlesex. 


SMITH.—Wanted, a Steady Man, used to the fire, railing 
and jobbing work. Apply personally, at 4), Queen's- road, 
Notting hill. 

MACHINIST WANTED, to keep In repair a number of 
Sewing Machines. Apply, by letter, to W. C., 13, Basing- 
hall-street, City. 

TRAVELLER WANTED, by a Sewing Machine Company. 
Apply to S. M., care of Messrs, Wordley and Co., 56, — 
street, Liverpool. 

HARMONIUM FINISHER. - Apply to Julius Leyland and 
Co., 67, Black man- street, Forough, 

BUILDERS’ CLERK. Apply to R. 8., Mr. Reynolds’s ’ 
Hatter, &c., Wellington-street, Strand. 

TO BUILDERS’ CLERKS.—Wanted, a Competent Person 
to Superintend, in the absence of the principal. Apply 
to H., 186, Strand. 

ENGINE SMITH. Constant employment and good es. 
Apply to N. Varty, Engineer, &c., Royston, Cambridge. 
shire, 

MANAGER of St. ne Quarry and Lime Works, well ac- 
qualuted with the different qualities of Limestone.— 
Address, Z. A., Mr. Roach, Engineer, Cannon Marsh, 
Bristol. z 

BRASS MOULDER, a First- class Workman for Marine and 
General Work.—Addres3, T. Suffied and Co., Manor 
Worts, East Lane, Bermondsey, 8. E. 

WORKING FOREMAN of Fitters snd Turners, accus- 
tomed to sluice valves.—Address, Y. Z., Post-office, New- 
port, Salop. 

Good ges alpaca e to Cochrane, Grove 
and Co., Ormesby Works, diesbro’.on-Tees, 

CLERK in s Surveyor's Offica.— Apply by letter, stating 
full particulars, to G., Mr. Bromage a, Southampton Row, 
B oomsbury. 

CLERK of WORKS wanted, by the Slough Local Govern. 


mius Board.—Applications to Mr. T. Curley, O E, Here- 
ord. 


TIMEKEEPER on a large Job in the W.O. Disti ict.— J. 


W., Clifton House, Dalston Lane, N. R. 


DECORATIVE PAINTER, a Good General Workman, 
competent to write and grain jn a superior manner. 
P Wil iam Strickland, 36, Lowgate, Peterbor- 
ough. 


-ARCHITEC1’3 ASSISTANT, accustomed to Gothic.— 


Address, C. Housekeeper, 20, Cockspur Street. 

In a Builder's Office, a JUNIOR CLERK.—Addreer, A. 
B. C., Essex Times Office, Romford, Essex. 

An Experienced ASSI3TANT, in the office of an Architect 
end Surveyor, in London. He must be a good draughts- 
man, and acquainted with warehouse construction.— 
1 Alpha, care of Charles Barker and Sons, 8, Bir- 

n Lane. 


MANAGING CLERK, accustomed to Classic work, and 


thoroughly accustumed to construction.— Apply by letter, 

stating terms, or personally, at No. 5, Muscovy Court, 

Trinity Square, E.O. l 
APPRENTICE.—An Intel igent Youth (Outdoor) to the 
Printing Business. Sulary Progressire.—Appy to 
Maddick and Pottage, Printers of the Exeuisi Ma- 
onAaNic, Crane Court, Fleet Street. 2 
VITRIOL FOREMAN.—An Experienced Vitriol Maker in a 
large Sulphuric Acid Works, in London. One accus- 
tomed brimstone preferred.—Apply to B. O. V., Office, 
33, Fleet Street, London. 


Cabinet and Upholstery Furnishing SALESMEN,—Apply 
at Messrs. Cook, Hindlay, and Law's, Friday Strest, 
Cheapsids, London. 


Ironmongers’ ASSISTANT, è Good Haud —Apply to Mr. 
Woolictt, Ironmonger, Brighton. 


— — — — — 


Protection FOR Tracinas, &c.— Those who have to 
stow away and yet keep handy for use, maps, plans, tric 
ings, &c:, hnow well how difficult it is to do so, and at the 
same time preserve tidiness and cleanliness. They can now 
do so by means of a cap“ patented by Messis. Wallis 
and Co., of Charles Street, Westminster. This li:tle cou - 
trivance is fitted on the end of the rolls require! to be 
stowed away, the exposed end of the cap serving as a label 
or index to its contents. The contrivance is simplicity 
itself, and for this quality is to be coma.ended. 


CuamicaL Sctance ts GERM.NY.—Such is the apprecia- 
tien of chemical science in Germany, says an English jour- 
nal, that at the present time two large chemical laboratories 
on the most complete scale are in course of construction at 
Berlin and Bonn, at the expense of the State. They will 
cost, it is said, nearly 400,000 dollars The field open for 
chemical science in this country is very great, and we 
pi sib to witness a great revival of this important 
ence. 
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INSURANCE COM- 


PANY. 
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LONDON: ROYAL INSURANCE 
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LIVERPOOL: ROYAL INSUR- 
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Total Annual Revenue exceeds 


£1,160,000. 
FIRE DEPARTMENT. 
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pro as follows ;— 
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While for 1864 they amounted to 


£406,403. 
The ROYAL INSURANCE COMPANY has invariably been dis- 
i d for its promptitude and liberality in the settlement of 


LIFE DEPARTMENT, 
The rapid progress and position of this Branch will bo best shown 
by the following statement of the New Life Business effevted for the 


e. . 


years 

Net Sum Assured 

on New Policies after Net Premium; — 
Gurantees. 

& . d. E as d. 
1000 449,20 16 2 . z 15,079 17 10 
186‘. 70142 3 4 ee N 1 H : 
106. 1 10 eevee „% „%%% „% „6% 24.009 12 8 
1884. .. 1,014,807 11 5 3 . 83,706 10 7 


lasge Life Bonuses every Hive Years. Those hitherto allotted bave 
een the largest ever continuously p) 111 any compauy. 
0 


Security for both Fir- and Br inches. 
Capital, £2,000,003. 
Y M. DOVE, Manager aud A 


JOHN B. TON, Secretary 

%% The ROYAL INSURANCE COMPANY will give its clients 

every advantage to be derived from the Reduction of the Duty on 
Fiss Lasurances 


THE VICTORIA BENEFIT SOCIETY. 


Enrolled Pursuant to Act of Parliament (18 and 19 Vict.. cap. 63. 
Chief Office, . Fleet Street, London, E.C., with Branches th roughout 
the Country. 


VICE-PATRONS. 
Richard D. Alexander, Esq. Rev. Jabez Burns, D.D. 
Mr. Sergeant Atkinson. Rev. Frederick Trestral 
Rev. Thomas Aveling. Harper Twelvetrees, Esq. 
J. Broomhall, Esq. 
TRUSTEES. 


James Abbizs, Esq. | Jobn Francis Bontems, Esq. 
Charies Henry Kit, Esq. 


. AUDITORS. 
Hy. J. Phillipe, Esq., F. B. . | Carmetius Walford Es., F. S. ., 


A. Bhsimpton, 
O. M. Murphy, E.. rep., Horner, Esq 
e 0 urp. Y. p ° orner, 0 
Edmund Fry, | Henry Thomson, Esq. 
PHYSICIAN. 


James Edmunds, Esq., M.D., L. R. C. P. 
STANDING COUNSEL 
Samuel Pope, Esq. 
BANKERS. 

The London and Westminster Bank. 


ACTUARY. 
W. 8. B. Woolhouse, Faq., F. B. A. E., kc. 


More than 20,000 Pro for Assurance have been received, aud 
upwards of £10,000 in claims. 
society is pted to every class, saves all the expenses of 
Public House Meetings, which are forbidden by tho rules, secures all 
the advantages of a Bick Endowment and Burial Club; divides the 
whole of the Profite amongst the Members; and is enrolled under 
Act of Parliament, and certified by J, Tidd Pratt, gy 
K provides a Weekly Income during Sickness, a on in Ohl 
Age, £10 to £200 at Death, and Endowments up to £200. la. 7d. per 
month at 23 years of age, will secura 15s. a Week in Bickness, with 
Medical attendance Medicine. 4d. r month at age 18 will 
secure Alo at Death, Is. ld. per month will secure £10 at a period of 
13 years hence. Agents wanted in Districts not represented. Rules, 
6d. Tables and every information may be obtained by applying to 


the Agents, or 
FREDERICK AUGUSTUS NEW, Secretary. 
Agents Wanted in Districts not represented, 


Now Ready, price Sixpence, 


HE RIGHT and WRONG of BENEFIT 
SOCIETIEB. by Frederick Augustus New. Dedicated to the 
Right Hon. Lord Brougham. 

Few men could sit down to the task of writi on benefit 
rocieties armed with more knowledge and ability thau Mr. New, and 
in the emall and useful work before us he has brought intoa con- 
densed form more information on the subject than we have ever be- 
i 8 men Between two covors.”—“ The Social Science Review,” Oct. 

i J 
~“ He wishes entire success to the work.”— Lord Brougham 

London: William Tweedie, W, Strand. Maochester: Abel Hey- 
wood, Oldbam-street ; and may be had of the Aqunts of the Vic- 
toria,” or ordered of any Bookseller. 


WEALE’S SERIES. 
Catalogue on Application. 


MACHINERY, Construction and Working, by 
C. D. Abel. Is. 6d. Illustrations, dto. 7s. 6d. 
STEAM AND LOCOMOTION, by J. Sewell. 

26. 

LOCOMOTIVE ENGINES, by G. D. Dempsey. 
Is. 6d. Illustrations, 4to. 48. 6d. 

MECHANISM AND CONSTRUCTION OF 
MACHINES, By T. Baker; and TOOLS AND 
MAOHINKS, by J. Nasmytb. 26. 6d. 

CLOCK AND WATCH MAKING, and Church 
Clooks and Bells, by E. B. Denison. 38. 6d. 

STEAM ENGINE, Mathematical Theory of 
T. Baker. ls. 8 
LONDON : VIRTUE BROTHERS & OCO., 1, AMEN CORNER, 


POPULAR RE-ISSUE, IN CHEAP WEEKLY NUMBEBS, 
OF THE 


EN ATA CYCLOPAIDIA, conducted by 
CHARLES KNIGHT. 


The wide range of subjects, ether with the universlity of 
information contained in ENGLISH CYCLOPEDIA,” 
compared with its published price, have placed it in the forest 
rank of important and cheap pub'ications devoted to the diffuston of 
useful knowledge; but the total cost (if payable in one saum) to 
intending purchasers of the whole Worx, neutralizes in some degree 
the advantages of its thoroughly useful and inte. esting character. 


A Popular Re-issue in Cheap Weekly Numbers, will be 


published as fullows :— 
On Jan. 20—Arts and Sciences ...... ... . Od. Nos, 
On Feb. 21—Blography % „ „„ „%%% % „„ „„ se oe 4d. Nos. 
On March 31— Geogra h 6962955 „% „%%% „% „„ „%% 3d. Nos. 
On April 28 Natural e E dd. Nos. 


Each Weekly Number will contain from 16 to 21 pages, and the 
whole Re-ieue will be completed in about three years. 


SUPPLEMENTS TO EACH DIVISION, 

bringing up to the inost reeent period every accession of knowledge 
connected with the rapid prosen in geographical and smentific 
discovery, and embracing alf the most desirable and Impoꝛ tant facts 
in to history and bi phy, and tracing in due order the 
changes of public affairs, either commercial, I or social. are in 
course of p tion, under the editorial superintendence of Mr. 
CHARLES IGHT. Due notice will be given of the publication 
of the Supplements, which will certainly exceed the limits of one 
volume to each Division. 

To the Members of Mcchanics’ and Literary and Scientific Institu- 
tions, Working Men's Clubs, and other associations for the purchase 
and common use of otherwise inaccessible works of research and 
1eference, this mode of re-issue secms particularly well mapted i 
whilst there are doubtless many individuals who, unable to arge 
sums at once, would gladly avail themselves of the opportunity, by 
easy payments at short intervals, of pay td so useful and exten- 
sive a work as “THE ENGLISH CYCLOPADIA.” 


Monthly Parts of each Division as it is published—for the conve- 
nlenoe of Purchasers wishing to possess the whole Cyclopecdia in Jess 
time than by the Weekly Numbers — will be issued at tho end of every 
month ; anda Volume of each Division likewise, in a neat strong 
cloth binding, every three or four months. 


The Re-issue commences on January 20, in 8d. Weekly numbers, of 


the 
ARTS AND SCIENCES ; 
Or, Fourth Divinion of “THE ENGLISH CYCLOPADIA.” 
Conducted by CHARLES KNIGHT. 
To be followed by the other Divisions avd by Supplements. 


BRADBURY, EVANS, and Co., 11, Bouverie-street, Fleet-street, E.C, 


Ono Volume, post 8vo. with portrait, price 3s. Gd. 
Contribution towards a History of 


ELECTRO-METALLURGY, 
Establishing the origin of the art. 
By HENRY DIRCKS, C.E, &c, 
Author of The Life of the Marquis of Worcester,” &c., Ae. 
London: E. & F. N. SPON, 16, Bucklersbury, E. OC. 
This day are published in 1 vol., 8ro., cloth price 8s. 


ON the Strength of Cast-Iron Pillars, with 
Tables for the use of Engineers, Architects, and Builders. By 
JAMES B. FRANCIS, Civil ineer. 
London: TRUBNER & Co., 60, Paternoster row. 


In 1 vol., Crown 8vo., Cloth, price 7s. 6d. 


PRE Cadet Engineer: or Steam for the Student. 

By JOHN H. LONG, Chief Engineer, U. S. A., ani R. H. 

BUEL, Assistant Engineer, U. 8. N. ith numerous cugravinga 
London: TKUBNER & Co.. 60, Paternoster-ruw: 


12mo. cloth, 5a. 6.1. 


HE Mechanics’ Calculator; comprehending 
Principles, Rules, and Tables, in the various Departments of 
Mathematics and Mechauica ; useful to Millwrights, Engineers, and 
Artisans in general. Fourteenth edition, corrected and greatly 
enlarged. By WILLIAM GRIER, C.E. 
London: BLACKIE and SON 44 Paternostcr-Row. 


4 13mo., cloth 9s. ; 
HE Mechanics’ Dictionary; being a complete 
Note-book of Technical Terma, Rules, and Tables, useful in 
the Mechanical Arts. Illustrated by Engravings of Machinery, and 
nanii 200 Cuts and Diagrams on Wood. By WILLIAM GRIEB, 


London: BLACKIE and BON, 44, Paternoster · row. 


WORKMEN'S WAGES. 


AXTON’S TABLES: to enable Workmen at 
a glance to calculate their own Wages, and to assist Mas ters in 
liko manner to savo their foremen’s time. 
Masters’ Edition, bound in cloth, 2s. 6d., ot 33 stamps. 
Workmen's Fdition, folded for the pocket, is., or 14 stam 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. 


— — — 


BOOKS ON ENGINEERING AND ARCHITECTURE, 


(GBAT and POST-FREE to all parts of the 
World, E. and F. N. SPON’A CATALOGUE ot BOOKS, 


New and Second-band. relating to Architecture and Building, Civil. 
Mechanical, and Military Engineering, a end Mining. 
Rhip Building, and Nautical Affairs, Mathamatics and Natural 


Philosophy, Trades, Manufactures, &c., &c. 
London: E & F. N, SPON, 16, Bucklersbury. 


O ENGINEERS, SURVEYORS, ARCHI. 
TECTS, éc—Merwrs. WALLIS & Co., beg to draw attention to 
their Patent “CAP” for Plans, Mape, Drawings, and other rolled 
documenta, Ita zimplicity is only equalled by its usefulness, It pré- 
serves the ends of maps, &c., from being frayed or torn, prevents the 
admission of dust, economises space, aud affording room 
for vo less than six descriptions, greatly simplifies the search for. or 
reference to, any cular plan, &c.—W ALLIS & Co, Patentees, 
1, Charles-street, Westminster. . 


OLLOWAY'S OINTMENT. —Turn which 
w on will, go where lease, persons wil! be found who 

have a Pauls word of pirates for th inte 
salds, bruises, and sprains, it is an invaluable remedy ; fur bed legs 
onused by accident or cold it may be conGdently relied upon for 


effecting a sound and ent eure. In cases of swelled ankles, 
or gout, aad matism, Holloway’s Ointment giver the 

comfort by reducing the i mation, cooling;the blo d. 
the nerves, 3 


circulation, and expelling the 

will the lona Hot of skin ns which eitie hiid 

care l saa ch o - 
and gain strengh with the child's grow fh. 8 


ent. For chaps. chafea, 


uon Wal Py to 4. 
u Wall. 


PERIN'S PATENT FRENCH SAND 
SAW BLADES. 

i 2 SAMUEL WORSSAM & (GQ. 

= yY right to hopoitand Bell his BAND BAW att bat 

E pi ee United Kingdom, Tag io. oo 

from 16th ofan inch to 8 inches in a Auf w 

to 50 feet in leugth. TES 


N 


The vast superiority of Perin’s Band Saws over ang 
others in point of fiuish, toughnem, durabi har, and 
evenness of temper, is now everywhere admitted, 


8. W. and Co. k a large stock of all siap up 
2in. wide. from which ther can aupply order, to 1 
Lge Rigs the kingdom, within twenty-four La 


For Price Lists apply to 


7 SAMUEL WORSSAM & 86. 


SAW MILL ENGINEERS, 
804, KING'S-ROAD, CHELSEA. 


HORIZONTAL ENGINE, %4 H.P., at & 


ANE AND CO, OLD FORD. RO, 
BETHNAL GREEN, LONDON, have put down Special Ma- 
chinery for manufacturing these Small Engines. 
They can offer them to the public at 50 per cent, lower than ayy 
other maker. g 
Every Engine tested with steam before leaving their works. 


SPADE AND SHOVEL HANDLE MAKERS, 


\ V ANTED, one or two Steady — — 
ragem to men of good character and ability 
—Apply to Thomas Black & Sons, Bor vi -on-Tweed. 


i ANTED, a RE-ENGAGBMENT as 
GENERAL FOREMAN, or CLERK of WORKS.— Addres 
H. F., 90, Barnaid-terrace, Cornwall-road, Holloway. 


WANTED. by a Young Man, 26, a 
SITUATION, as PLUMBER, PAINTER, BR Je. 
Address, W. W. J., 29, Union-street, Clarendon-equare, N. W. 


„ b ood tical JOINER 
WANTED, by de practical JOINER 
Do id's Post-office, Westminster Bridge - road. 8. 


WANTED, by a thoroughly practical Man, 
WORKS, of General e 
oxton, N. 


WANTED, EMPLOYMENT, by a firet-class- 
GRAINER and MA RBLRR. by p'ece work.—Addrom, A. L, 
53, Charrington-atrect, Oakley-square, N.W. 


ANTED, by a good ESTIMATOR and 


MEASURER, an ENUAGEMENT.—Address, W. B. 8, Dawn- 
ham- terrace, Hercules - buildings, Lambeth, 8. 


WANTED, as TIMEKERPER or GATE- 


KEEPER, a SITUATION, by a respectable young man, 
30.—Addrees, C. W., 29, Lillington-street. Pimlico, . W. aam 


WV ANTED, by two competent Joive:s, Sashes 
and FRAMES, DOORS, &c,. by the pica.— dures to J. C, 
15, George-street, Prince’s-road, Lambeth. 


W , by a Strong Young Mas, Employ- 
sone RERA .— r — 
Deptford, Kent. 


ANTED, by a Middle-aged Man, a Si 
APERHANGERB and HOUsE PAINTSR.— 
19, Tower-street, Upper St. Martin- Iane 


ineer to Take Charge of the 
and other Works of the BELFAST 


By order, 
Belfast, January 23, 1868. 


ANTED, a Steady, Energetic, good work- 
e T. Z. piera Newpyrt, 
eet ace, e a: d where employed. Se. 


e Engineers and Contractors.—An Apsiataps- 


desires a RE-ENGAGEMENT at home ot y 


N English Engineer, Seven Years 


in Cuba designiog and superintending the Erection 


1 
Machinery, ia in want of Occupation either at ho 

apeaka French, Spanish, and German. Addrem, W. D. — 
163 Straud, London. W. C. 


WANTED, a Situation as Millwright aed 


EROINA, at, Re ad . 1... eae 
* A ud, Won as 

5 good referencer.—Address, F. A. K. B. Elwin, dn 85 
Dover. j 
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ANTED, by an elderly Man of —— 
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Mears. Saundora, Brothers. ae 
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UPFIELD GREEN, 
BUILDINGS, 79, UPPER THAMES STREET, EC, 


PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. 


TUCK’S PATENT STEAM PACKING. 


FOR STEAM-ENGINES, PUMPS, &c. | 


ADVANTAGES.—A more perfect va 3 
cuum is obtained, Friction redni 
great saving in oll and tallow, and b 16 
Packing is gradually and com plete! y | 
worn away without becoming hard. 
Thus obviating the neceas ity for | 
drawing the old Packing | 


J. H. TUCK AND C0. 35, | 
„CANNON STREET, EC. | 
3 WORKS, LAMBETH. 


2 K. TUCK AND C0., | 


be g to call attentie on to the annexed | 


| f : 
TR ADE MARK, which in future 
— > will appear upon each length of | 
N D TUCK’s PALENT PACKING, as also | 
7 1 ND: — m their other Rubber Man nfa 
—— 9 
J lng) "VALN GUARANTEED QUALNY, 

| 1 F Buer Is DIA-RUBBER 

j “9 rs Tupinu, Baspixa, Burris, 


T H. TUCK AND CO. 35, 
CANNON STREET, E.C. | 


TRADE MARK. WORKS, LAMBETH. 


W. & A. GLOVER, | 


ENGINEERS, MACHINISTS 
LATHE, AND TOOL MAKERS, 
191, OLD KENT ROAD. 

SMALL SCREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 
33, FIELDGATE-STREET, WHIT 'ECHAPEL- 0b, 


Patterns designed and arrange tion! 
requireme 


E, 
trom ip 
it. 


| ARCHIT EOTURE, SURVEYING, MINI 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTTEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATU 
FOR WHOLESALE, RETAIL, AND EXPORT, È 


23 aud 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


Now Publishing in Fifteen Monthly Parts, Demy 4to., price Three Shillings each, 
Parts I. and II. now Ae ai = 
CONTAINING FOUR COLOURED PLATES OF MESSRS, MAUD’S LAMP AND MR. SPENOER’S ENGINES, 


MODERN 


MARINE ENGINEERING. 


ADAPTED FOR PADDLE AND SCREW PROPULSION. 
By N. P. BURGH, EROmxxR. 
London: E. and F. N. Spon, 16, Bucklerabury. 


NEW WORKS ON ENGINEERING, 


(ary, Civil, and Mechanical. cf 
G, BUILDING, MuN NTS, AND DECORATION, 
PUBLISHED BY 
ATOHLEY & CO, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJEOTORS. 
Drawings and Prices on Application to 


W. T. HENDRY, & Co., 73, Queen Srezes, Loxpox, B.C. 


JAMES LEWIS, 


{Late Lewis & Son), 

ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 

41, GREAT QUEEN-STREET, LINCOLN’S INN-FIEL DOS. 

(Late of 5, Wych-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 
out to Scale. 
LEATHER DRIVING BANDS 


for Machinery, (Well Stretched) 
Leather Hose Pipes, Fire Buckets 
W. ed AND C0., MANUFACTURERS, 
3, SUN STREET, BISHOPSGATE STREET, 
LON DON: 
Price Lists Fre 


fea 
Cus. 


J. H. Mc MORRAN. 
ENGINEER AND MODELLER, 


149, SALISBURY COURT, FLEET STREET. 
Castings supplied, 


ECON D- -HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Fentagraphs, Quad- 
, Cireumferentors, Tri is- 


a — — 


* 
rants, Sextants, Universal Dials, Pre ytractors 


matic and Beam Compasses, Ivory and Boxwoo ic 


1 Scales. Lani 


Ke by Troughton and Simms, Elk Kt, Di ‘th snd, and others, at W M 
L AW LEVYS. 78. Farringdon-street, ‘ ity. Photographic Cameras, 
Lenses, Magic Lauterns, Blides, Dissolving Vie w ARP aratus, Micro- 
scopes, Telescopes, Opera, Race, and TY urista’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Ins — umenta bong! ht or exchanged. 


Catalogues forwarded on receipt of t stamps for each. 


CREW CUTTE R’S 
Price 1s. 6d., or stamps. 


Containing 115 Pages and nearly 2, 000 Trains of Wheels, all diferent 
threads and pitches. 

Tables for Tap making for Engineers, f to 6 Inches, Gas Taps jin. to 
2 inches, Mr. Whitworth’s thread and make. 

A lithograph showiag a new radius gear invented by the author 


of this work. 
May be had at James Martin, 19, Wilson-stre et, New Cross-road, 


Deptierd, Kent. 
RACTICAL CHEMISTRY -— Laboratory; 60, 


GOWER -STREET, BED FORD-QSUARE, 

Mr. HENRY MATTHEWS, F.C. 8, is prepared to G IVE “INSTRU C- 
TION in all Branches of PRACTIC AL CHEMISTRY, particularly in 
its ae cation to MEDICINE, AGRICULTURE, and COMMERCE, 

1 open Dally. except Saturday, from Ten to Five 
clock: ; n Satu.ay from Ten to One o'clock ; and, from October to 
March, on Monday and Friday Evenings, fro im Bix to Nine o'clock. 

Mr. Mat@hows is also prepared to undertake ANALYSES of every 
description. 

For Particulars and Prospectuses apply to Mr. HENRY MAT- 
THEWS, at the Laboratory, 60, Gower-street, Bedford-equare, W. C. 


SAMUEL BROTHERS, = 


Suits for all Occasions 
36s. to 1145s. 


50, LUDGATE HILL. 


The new Book with 42 Mngravings (36 being Portraits). iMostrating the mat 
fashionable attire, will he sent post fn e for six stamps, which suw is dedlustod irom a purci.set, 


E, W. HARTS HIGHLY ALBUMENIZED 

° 3 PHOTOGRAPHIC PAPERS, 6s. 64. per Quire post 

free. 555 for Wholesale houses, 
F. 
F. 
F. 


Siin DARD GAUGES, Surface Plates, Straight 
Scales of Length, and other Instruments of Precision of 
grea and of all aizes. Sorewing Tea &c. Paper 


SH f 


AMERICAN MECHANICAL AND 


ENGINEERING BOOKS. Trubner & Co., 60, Paternoster-row, hoe Sa, u 


London, have always in Stock the best Am Mechanical and 
coring Works and are receiving additions weckly. Books not in eee having seem un 3 of 15 1 
in mind ticles Leaf his pama and Trade Mark. e e ustrated Circulac 


in abvat Ave weeks. 
TRUBSER’: 8 AMERICAN ana} ORIENTAL LITERARY RECORD, 
„mblishbed monthly. os. per ann free, contain fall particulars 
of every new scientific book in tho United States 


8 


CANTERBU RY-ROAD, near Kingsland. a: N. 


EVERAL New Vertical Tubular BOILERS 


complete, from 4 to 6-horse power: MIOROSCOPES. 


for for SALE, with ú 
„rizontal 0, and 13-horse pow T a 
| Para eli R asecond hand 4-horse power Table Eini on plete; HOY TO USE THEM. Third Edition. An 
| and in first-clsss condition, Apply to JOHN SMITH & Co., Engincers | of 1 seq er rere Te E N 277. 
ieee ae al AMADIO, 7. Throgm Aro t, Ad. 


Plans ra 22 Made, Copied, Morey ADVANCED in sums of any amount 
aoe oe or 0 pigtail manner, at modesste la for longer short periods, one or si sore enn 
ATIONA 00 A851 wo CE COMPANY 

( „ ee AA POURNE, Secs. 


TO TELEGRAPH INSIRU NET MANUFACTURERS AND 


ESSRS. WELLS AND HALL have always 
Get wien | rey description of India- rabos, Bilk, and C 
Instruments m Peu, &e. 
Also, Zinc and Lead Wi ros. 


TEE a SPIRAL VOLTAIC WATER BATTERY. 
la-rubbder sud Shellac Vernishes 


MANSFIELD STREET, SOUTHWARK, 8. E. 
AnD eb, ALDERMANBURY, E. O. 


TO ELACTRICIANS. 


N (not t 
Gas a Orme Line mo aia, na 


stamped envelope. 
No. 14 00 WIRE PAIMARY (Tested) I 
Ne. 35 BI SROONDARY, ' ao. 040 ae 


P. HENDERSON, 3 \ ark-hill, Clapham, Surrey. 


av. Od. 
16. 04. 
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PATENT HOLLOW STEAM PACKING. 
1 great and peculiar advan of this 
that ol makes the 


strnotod and pressure of the steam itself 
joint eu the packing from the cylinder; thus the many 
hl to ously existing are effectually 
‘ulcanised India-rubber Sheet Washers, feng Springs os, 


mis to order. elreular, with full description of ng, to be had of 
the only Manufacturers and Patentees of Ho ow Steam Packing. 
FOSTER and WILLIAMS, Indiarubber 


Works, Cowper-street, City-road 


a een ite de 0 . .. 
PATTERN AND MODEL MAKING 
By Contract or Otherwise. 
EXECUTED WITH DISPATOH, 


BY 
J. H. Mo MOBRAN, 
40, SALISBURY COURT, FLEBT STREET. 


W. H. PEARCE, 

LATHE AND TOOL MAKER 
. GREAT SUFFOLK STREET, 
BOROUGH, S. I. 

AMATEUR'S LATHES from 85s, upwards. 


MHE IMPROVED LEATHER DRIVING 
sce SNT Ri e ee . 
other kind of Driving Belt. Special Straps for Portable Engines. 


Turner’s Patent Strap ard Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, v. C. Mr. H. FERRA BEE, Agent. 


OSCOER’S SELF.ACTING LUBRIOATOBS | 


R STEAM ENGINES. 
8 and Prices Poet free. 
Apply to BDWIN H.: NEWBY, 
31, CHEAPSIDE. 
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TELEGRAPHY. 


r is proposed to start a fresh Atlantic Telegraph 
enterprise—to reach the Dnited States via 
Falmouth and Cape Cod, and to use as the con- 
. necting link” tosh's Cable. As twenty lines 
would pay if they could be laid securely and 
cheaply,—Grst being manufactured faultlees,—we 
are start by expressing $bo hope that every pos- 
sible means may be used to test this new. old cable 
thoroughly before any set of subscribers are asked 
t> plump their money into the Atlantic. Accord- 
ing to the advertised statement of the promoters 
of the new scheme, the proposed route is divided 
by shallow water into four parts—Chavisser's 
Bank, Milne Bank, and Newfoundland Bank j 80 
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that, in case of accident, the cable can be readily 
recovered for repairs. The peculiarities of the 
Macintosh system consistin using a new amar 
material, composed of chlorodine, paraffine, an 

india rubber ; and it is affirmed that this will give 
a rate of 80 per cent. more signalling power than 
was obtainable with the late Atlantic cable. Ata 
meeting held the other day in connection with the 
new scheme, a specimen of the Macintosh cable 
was exhibited, which was about five-eighths of an 
inch in diameter, light and flexible. The patentee 
had offered to lay a cable from Valentia to New- 
foundland, for £100,000. In explanation of the 
lowness of this figure it may be stated that all 
external wires are dispensed with, and the 
mechanical strength requisite for the cable is 
obtained from the insulating material, so that all 
superfluous weight is avoided, and an exoess of 
strength obtained, which renders the cable capable 
of sustaining twenty miles of its length in water. 
This, it must be remembered, is the promoters’ 
statement; we have no s by which to test 
the matter ; though itought in justice to be stated 
that various scientific men are in acoord with 
Mr. Macintosh. The conductor consists of a 
series of five copper wires laid longitudinally, and 
held together by the insulating material, which 
it is to be hoped wi] not give out, when “sunk 
to the bottom of fhe sea.” The cable is to be 
constructed in ong-continuous length, without 
joints or welds. was brought before the 
British Association eight years ago, and has been 
tested by Profesgor Miller and Mr. Fitzgerald; 
and Professor Miller has stated that the insulating 
materials are of the most unalterable description. 

Now for the route. According to Capt. Selwyn 
—who ee “read off” land under 18 
water as easily as an Egyptologist explains the 
meaning hidden in rier aeih is one in 
which there is no doop water for any great 
length. "Phe distance to the first sand-bank is 900 
miles, the pext distance is 500, then comes another 
500, and finally one of 450. In no case, says the 
Captain, ig the depth more than from 100 to 200 
fathoms ; apd that, of course, is a mere flea-bite to 
nautical men, deep sea cables, and electricians. 

This looks first-class on paper, and will doubtless 
look a great deal better when 10 per cent. is paid 
from the figat year’s earnings. Now, the first thing 
which must strike anyone is this, that the Atlantic 
Telegraph Company must be very foolish in stick- 
ing to their present route—if what we have stated 
be correc; and yet, if we remember rightly, the 
old route fs for the pul pan : long elevated 
plateau, * affording every facility for cable laying 
in porte a We dare say there is more t b be 
made public, when the latest new thing in telegraphy 
gets bruited abroad. 

We may note, under this heading, that it is 
believed t wires of the new Atlantic 
Cable are ta he galvanised, and that by a peculiar 
process of ,westidigitation the said wires, though 
rendered weaker by the process, are to be fitted 
to stand @ much greater strain than when minus 
the coating. How, we do not exactly see. 

Passing from lines in embryo—not yet off the 
reel or coil—it is pleasant to notice that one line 
—the Electric sad International Company—has 
just paid the highest dividend their Act of Par- 
liament allows—ten per cent! In their Report 
the directors acknowledge that much of their suc- 
cess is due to those in the employment of the 
Company, and recommended the distribution of 
44, 394 among them, which has been done. After 
deducting this and the dividend from the profits 
there remained nearly £28,000 to be disposed of. 
How it was allotted it is not our intention to men- 
tion, but it is very pleasant to record such a fact 
as above tangible recognition.“ Such com- 
8 70 deserve to sacosed; and if, instead of 
eaving their bounty a matter of speculation to 
the employed, during a long twelvemonths, it were 
divided over the year, we think the recipients 
would work øyen better, if possible. However, 
we do not cavil, 

The time is drawing nigh for the next Atlantic 
venture: Spring will soon be here, and Summer 
follows rapidly on its heels, and thus, as the ex- 
pedition wil] start earlier in the season, we are 
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not too early in the field with aur suggestion that 
everything be seen to in time—that the unfortu- 
nate donkey-engine be supplemented or supplanted, 
and generally everything got well forward and in 
a state of readiness for shipping the cable, about 
which, this time, there is to be no mistake. That 
there may be none is our sincere wish, as it is 
that of our readers; and we may add that we 
shall be pleased on some future day to record the 
success of Macintosh's system of ocean tele- 
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DWELLINGS FOR THE PEOPLE. 


T is now some two or three Sessions since Lord 
Derby, in his called attention to the 
fearful lack of consideration shown by railway 
companies to such working folks as rent spart 
ments by the week or month, when the sites of the 
houses occupied by the said working folks are 
required for the purposes of such companies. The 
„working man” has been a pet topic with more 
than his Lordship since that time—scarce a dema- 
gogue or caterer for his or ita own good, via 
the working classes, but has thundered forth his 
or its denanciations against the selfishness of 
railway autocracy, &c., &c., in the matter of house 
room; and meanwhile, in the old-fashioned belief 
that Heaven helps thagg who help themselves, 
working folks have been paying into building and 
land societies, and ge their own houses or 
plots for houses by the s of thousands—in 
Londen and throughoys the provinces. Still there 
does exist an immense population very much at 
the mercy of those who care not who suffer so 
long as, under the guise of public necessity, their 
petty selfish ends are gratified. Amongst this 
class of guizards we clasa needy “‘ promoters,” and 
some attorneys and engineers avous for loaves 
and fishes at anybody's expense but their own. 
The sufferings sntailed on the truly floating“ 
population are very great, and some well-inten- 
tioned men have — up ig their favour, and 
spoken well—the we have to notice being 
Mr. Thomas Beggs, who @ few evenings since 
read a paper at the Society of Arts on Dwell- 
ings for the People—how tẹ multiply them, and 
how to improve them,” slightly noticed in our last 
He proposes to effect this object by an extension 
and further development of building and of freehold 
land societies ; to incorporate them under the Com- 
panies Act of 1862, giving them power to purchase 
land, build houses, or out any of the 
purposes for which they are embodied, on their 
giving the usual guarantess, He said it was 
desirable to grant these sogisties a more simple 
mode of conveyance and tegnfer, and the plan of 
the estate might be deposited in the office estab- 
lished under Lord eatbury’s Act and so 
secure the title. Respecting London, the difficulty 
was the attainment of sites. To meet this he 
would seek for compulsory powers to obtain land 
for building purposes, as is dome in the case of 
railway and dock companies. He would also seek 
for a power to enfranchise leasehold property under 
artain conditions, and a power to compel the 
sale ef such property as may be in the hands of 
i persons, or where circumstances 
prove the inability of the owners to comply with 
the laws Jaid down for the protection of the public 
health. He would also ask that trustees of 
charitable and ecclesiastical institutions should 
be empowered to sell, exchange, or otherwise 
dispose of property tied up by trust, where such 
may be required for 5 And further that 
summary power should 
local authorities to remove — on 
prisons, workhouses, bar daughter houses, 
cow houses, worka, and dangerous manu- 
factories, un h to place the sites at the disposal 
of public oo es, who gould undertake 
to build dw upon improved models. 
He alao advocated flaoteh system of flats,“ 
by which a man could purchase part of a large 
house having a common entrance, which works 
exceedingly well in Kdinburgh, and, indeed, in all 
Scotch towns. Them spoke Mr. Walker, of 
Rugby, who ‘‘objected to making the very poor 
the owners of their own dwellings, as they would 
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be sure to treat thew as they did their own persons 
keep them in a state of filth and dilapidation.”’ 
He had built cottages in the country at £75, 
which answered very well as a commercial enter- 
prise. Otherwise, Mr. Beggs’ paper was very favour- 
ably received, and— the meeting adjourned. That 
is what it all came to. Now we should like to 
seo Mr. Walker's ‘‘ cottage for £75 "—it must be 
a beauty at the money. How would it work in 
Lendon, where it has been found impossible to 
build anything of a place for a man and his ve 
under twice the money 1 Is Mr. Walker's a Frenc 
chateau / — for it is the fashion, nowadays as 
formerly, with those who are utterly incompetent 
of themselves to originate an idea of the kind to 
fly either to France, Switzerland, or the Antipodes 
for what will do duty as such or serve as ‘‘ stuff- 
ing.” We fancy (but shall be happy to know to the 
contrary) that Mr. W. must have drawn upon an 
un-English source for his inspiration, and we can 
pity the unfortunatea who are forced to coatribute 
to such a *‘ commercial success as is based on an 
outlay of £75 nett. For our part we would be 
ashamed to mention or agitate such things. We 
do not advocate living in ventilated pigsties, even 
though they be provided with sunshades and 
medisval chimney-pots, In the last number of the 
Civil Engineer and Architect's Journal are some 
excallent illustrations of the artisans’ dwellings 
erected by Messrs. Paull and Ayliffe, of Man- 
cheater, at West Hill Park, Halifax, which are 
deserving of being more widely known than they 
now can be. One class of houses costs £160, and 
the other £270 each—land and contingent expenses 
included. They each consist of two floors, cellar, 
and back yard ; the ground floor contains a living 
room and scullery, the yard containing the usual 
accommodations—the cellar entering from the 
scullery. The upper floor contains parents’ 
bedreom, boys’ bedroom, and girls’ ditto, with 
closets or wardrobes. The planning and general 
treatment of both designs are very good they are 
homely, handy, English houses, and reflect great 
credit on the architects. 

Now, what we should advise being done in this 
inatter—we have no un-English scheme to sug- 
gest—is simply the acquiring of compulsory 
powers of a certain kind, such as where a locality 
has been proven a pest—a fever haunt ; powers to 
pull all such down and erect upon their sites solid, 
substantial houses—in flats if you like—for what 
answers in Scotland surely ought to answer here ; 
or, where the suburbs are preferred, the purchase 
of land by societies, and the building thereon of 
houses on the plans of the architects above noted. 
' Further, that Messrs. Paull and Ayliffe get up and 
sell at as low a cost ag possible, plans and specifica- 
tions of such houses, which could be erected in Lon- 
don at a figure not much exceeding that charged in 
Hailfax—when done by a company. We shall be 
happy to reoeive any corrections or suggestions on 
the matter—brief as possible, in fact only such 
can be noticed. 

It is time, for the sake of the floating popula- 
tion, that something more be done: the getting of 
compulsory powers will be a step in the right 
direction, and this will afford such windy members 
of Parliament and their tag-rag as seem to have 
little else to expatiate on but the working man a 
chance of proving their sincerity—though we 
doubt their being the men to do it. 


MELTING AND SMELTING. 
(Illustrated on front page) 
T. subject of iron engrosses so much of the 
1 attention of mechanical folks that we make 
no apology for introducing to their notice this 
week the improvements in melting and smelting 
furnaces made and patented by Messrs. Wood- 
ward, engineers, Queen's Foundry, Manchester. 
They are worth study, and consist, first, in arrang- 
ing and combining furnaces for smelting ores and 
melting metals, so that air may be supplied thereto 
by the application of steam jets in the flues or 
ee leading from the furnaces, and by this 
meang creating a partial vacuum above the fuel 
—the requixed air entering at orifices arranged in 
the lower part of the furnace. Second. In com- 
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bining steam boilers with the furnaces—in one case 
the sides of the flues being formed of a hollow 
vessel or vessels, which act as steam boilers ; the 
furnace heat getting up the steam, the waste of 
which is to act as a jet for the creation of a blast. 
Thus to do away with the furnaces, boilers, 
steam-engines, blowing cylinders, and centrifugal 
fans, used for supplying air to ordinary furnaces 
for melting metals or smelting ores. It will be 
seen that the patentees aim high; we will now 
see how the process is carried out. 

The accompanying illustrations (Figs. 1 and 2) 
show the manner of applying the improvements to 
smelting furnaces, showing a combined furnace 
and boiler, according to the second part of the 
invention. In the lower part of the furnace there 
is one set of orifices, c, for the admission of air 
to the furnace, and a large chamber for hot 
air is formed round the base of the furnace, which 
isjpupplied by pipes. By theair-tight doors ¢ (Fig. 
2), the lower part of the furnace may be got at 
when required, @ being dampers for shutting off 
the hot air from this compartment when the doors 
ts are opened. The upper part of the furnace is 
formed into a boiler, m, passing through which is 
the chimney, g, cased with firebrick after passing 
through the water-space. The boiler is supplied 
with necessary valves and gauges (Fig. 3). A! is 
the pipe for conveying steam from m to 
nozzle A, and Ii are hoppers through which the 
furnace is supplied with the necessary material. 
These hoppers are supplied with doors, k, each 
olosed by a balance weight. 

The other figures show a combined boiler and 
smelting furnace according to this invention. 
This furnace is similar to that just described 
except that the boiler is formed of a series 
of boilers, m (Fig. 3), which are dupli- 
cates of each other, arranged so that one 
may be lifted from its place without disturbing 
the others, and whilst the furnace is in operation. 
There is a steampipe, Rz, encircling all the boilers, 
with which each boiler communicates by a pipe, 
ht (sbown also in Fig. 6), there being a suitable 
stop-valve in each pipe. There is also a common 
pipe p2, for feed water, with which each boiler is 
connected, each branch having a stopcock. Each 
boiler may have a Giffard’s injector and a separate 
safety valve. In changing a boiler it is only 
necessary to disconnect the steam and water, and 
again connect them when the duplicate boiler has 
been located. The boilers may be lifted bya 
crane in connection with a jib arranged to turn 
round the chimney as a central pillar. The 
nozzle hk, is supplied from the pipe A3. The 
exterior of the cupola is formed of metal lined with 
firebrick in the usual manner. 


ELECTRO-METALLURGY. 
(Continued from page 228.) 

As the sketches promised cannot be prepared 
in time for this publication, I will say a little on 
moulds to fill up the interval, and presume you 
have only the temporary battery given in the 
first lesson. 

I know almost every student is anxious to try 
something grand, and it is not easy to convince 
him that difficulties lie in his way, but let all 
who take any interest in these simple chapters be 
content with humble objects at first—say a penny 
piece. Now, it will be evident on a moment's 
thought that if the type be taken direct by elec- 
tricity from the coin it will be a negative copy, 
and that the negative would be employed to 
produce a positive or fac simile of the original 
coin, and if each took 48 hours, four days would 
be occupied, and much battery power consumed. 
While if the negative had been taken in wax or 
ae percha, the positive would have been pro- 

uced in half the time, with half the battery 
power. Let our readers try the three plans; 
they are all good in turn. When done, examine 
each positive, and there is little doubt the one 
obtained from the metal negative will be the most 
perfect ; for it is quite an impossibility to take a 
negative in wax or percha as sharp in outline as 
by the battery process. Scratches and flaws exist 
more or less, but if the object to be copied is not 


287 


required correct in minute particulars, percha and 
wax do well, and have the advantage of cheapness 
on their side. 

The mode I have always found recommended 
for taking percha copies is to boil it in water till 
soft, roll it out and press upon the object. This 
looks very well on paper, and correct in theory, 
but I always found it clumsy and ineffectual, if 
not useless. I recommend from experience that 
gutta percha of any quality be cut into shavings, 
placed in a glass, and coal naphtha poured over till 
all covered. In a few hours this will be dissolved ; 
stir it with any suitable tool to incorporate it 
well withthe naphtha, and then add wood naphtha 
and stir. A short time after settling pour off all, 
the liquid, and the sediment keep in a well 
corked bottle for use. In using it, employ a 
camel-bair brush dipped in, and with it paint the 
coin one coat, shortly after with another, and then 
lay upon it a sheet of warm percha for strength, 
and when cold remove it. The impression will be 
much sharper than by the first process, and as it 
is nearly white instead of brown, the flaws can 
the more readily be seen. 

The percha in solution may be kept almost any 
time in a well-corked wide-neck bottle, so that 
although it takes some time and care to make, is 
made once for, a long time. 

Sealing-wax is very good for some patterns, but 
practice is required before a good mould can be 
made. 

In taking moulds from articles that would not 
bear much pressure or would be injured by warm 
wax, sealing-wax or shellac pounded and mixed 
to a paste with wood naphtha, is a good substance. 
It should be kept in a jelly-pot, and air excluded, 
for use at any time. 

White wax moulds are sometimes recommended, 
but I have always found them difficult to work 
with and uncertain, as the brushes are apt to get 
greasy, and they grease the plumbago. 

Mo us, 


— — — —— 


A NEW ANILINE BLACK. 


M. Paraf describes a new method of producing 
aniline black, as follows :—I begin by preparing 
hydrofluosilicic acid by decomposing a mixture of 
fluor spar and sand with sulphuric acid. In an 
aqueous solution of this hydrotluosilicic acid of the 
gravity 8° Be. I dissolve hydrochlorate of aniline, 
and such a solution properly thickened and printed 
on a tissue prepared with chlorate of potash gives 
a black in the fixing. 

The chlorate of potash may be combined with 
the above, and then the cloth needs no special 
preparation. | 

In fixing at 328 or 35° C., the following changes 
take place :—The hydrofluosilicic acid decomposes 
the chlorate of potash and forms fluosilicate of 
potash, setting free chloric acid. A part of the 
chloric acid acting on the hydrochloric acid of the 
hydrochlorate of aniline produces a mixture of free 
chlorine and some intermediate oxygen acids of 
chlorine, which, acting in concert with the other 
portion of the chloric acid on the aniline of the 
hydrochlorate, produces the black. 

A chemist may convince himeelf of the truth of 
the opinion I advance by operating in the following 
way :—First prepare fluosilicate of aniline by 
dissolving aniline in hydrofiuosilicic acid, using a 
gentle heat. As the solution cools a mass of 
splendid scales of fluosilicate of aniline will deposit. 
This salt is very soluble in water. By adding a 
solution of chlorate of potash to an aqueous 
solution of fluosilicate of aniline, a mixture of 
fluosilicate of potash and chlorate of aniline will 
be produced. Tis solution may be boiled without 
obtaining a trace of black ; but if only a few drops 
of hydrochloric acid be added a black precipitate 
will be immediately formed. 

The black obtained as above may be associated 
with any sort of madder colour, and in the subse- 
quent processes may be treated exactly like a 
logwood black.— Bulletin dela Societe Indust. de 
Mulhouse. 


STEEL MixkD CasTines.—Mesars. Turners, of 
Ipswich, cast their cylinders of portable engines 
from a mixture of cast iron and Bessemer steel. 
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SPENCER’S IMPROVEMENTS IN REGU: 
LATING AND WORKING THE VALVES 
OF STEAM ENGINES.* 


THE object of this invention is to economise 


steam, air, ox gas as motive power, by intro- | ha 


ducing into more general use distinct and separate 
admission valves and improved escapement gear, 
and with such valves and gear materially to increase 
the speed of piston. The improvements consist, 
first, of an arrangement in which two spring plates 
or clips are connected at one end to a pin of a lever 
or wrist plate secured to a weigh shaft, such weigh 
staft having a reciprocating motion uced by 
an eccentric ; the other end of the spring plates or 
clips have inside projections which clip hold of or 
gear into other projections on a moveable block 
attached to the spindle or lever of the admission 
valve ; and as usual in this class of escapement 
gear the closing of the admission valves takes place 
by the action of a trigger or toe, which, by its 
attachment to some fixed point, and by the motion 
of the eccentric and clips in opening the admis- 
sion valves, releases or throws out of gear at the 
same moment both of the spring plates or clips, 
and the admission port is suddenly closed as usual 
by a spring or springs. 

Secondly, in the introduction and application of 
two or more admission ports or in each 
end of the cylinders working with slide valves that 
are opened and closed with escapement gear ; by 
this improvement the tripping gear described in 
the first part of this invention is rendered still more 
efficient, as the maximum movement of the valve 
spindles or levers may be much less than when one 
port is used as usual, and the less the motion of the 


valve splindles or levers the more certain is the 
action of the escapement gear, and the engines can 
be worked at an increased number of revolutions. 

Thirdly, in attaching the piston of a small 
cylinder in which a pressure of steam, air, gas, or 
water is introduced to the spindle or lever of the 
admission valves, when worked by escapement 
gear, so that such valves are closed by such pres- 
sure instead of by the action of weights or springs. 

Fourthly, in the arrangement of springs for 
closing the admission valves worked by escapement 
gear, the introduction of a spiral steel or india- 
rubber ring, or springs acting directly on the back 
of a piston used in a cylinder as an air cushion, 
to reduce the shock in the closing of the admission 
valves ; it being usual to have such air piston, a 
dash pot, as it is termed, attached directly by a rod 
to the spindle or levers of the admission valves. 


From Newton's London Journal of Arte. 
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Fifthly, in forming one central chamber fixed 
midway to the cylinder or engine framing an 
arranged to contain the two air pistons and dash- 
pots, and the recoil springs; such chamber to be 
equally divided hy a central So, and to 

ve moveable ends or covers for y access to 
the dash pot pistons and recoil springs of each 
admission valve. 

Finally, with reference to the several parts of this 
invention, all having reference to improvements in 
P valve gear, it is to be understood, that 
to the cylinder of every engine there are two 
admission valves, two pairs of spring plates or 
clips, two dash pot pistons, and two springs or sets 
of springs for closing the admission valves when 
the escapement clips are disengaged or thrown out 
of gear by the action of the triggers or toes before 
referred to. 

Fig. 1 is a side elevation, partly in section, of a 
part of a steam cylinder, sufficient to show the 
improvements in valve referred to, and fig. 2 
is intended to show the improved escapement rod 
by itself ; C is the cylinder of a steam engine, a 
portion only of which is shown, and such cylinder 
may be vertical, horizontal, or inclined, without 
impairing the usefulness of the improved valve 

; D is a portion of the valve chest, in which 
is one of the ordinary steam admiasion ports, and 
a plain slide valve made to cover the port with 
sufficient lap to prevent leakage and to suit the 
action of the valve. The port and slide faces may 
be flat or curved according to the plan adopted to 
move the valve. In fig. 1 the port and valve faces 
are curved ; the slide valve is worked by drivers 
on a weigh shaft E, which might give motion to 
any other kind of valve, requiring little power to 


move it, but in the present illus- 
tration, a valve commonly called the 
‘* Corliss” valve is supposed to be 
used. G is a rod worked by an 
eccentric or crank on the main crank 
shaft, or on a supplementary shaft 
driven by the crank shaft, and the 
reciprocating motion of this rod 
causing the disc plate H, to vibrate 
ona pin I. On the disc plate are 
four pins K, K, two of which only 
are 8 and one of these gives 
motion to the escapement rod L, 
which is attached by a pin M, and 
lever N, to the weigh shaft E, which 
gives motion to the slide for admit- 
ting steam to the cylinder. The 
escapement rod consists of two 
pene and distinct parts La and 

5, oue of which La, is always 
connected to the pin K, on the 
disc plate H, and the other Ld, to 
the pin M. O, O, are two spring 
clips bolted to that part of the 
5 rod La, which is attached 
to the pin K, and these spring clips 
are connected to that part of the 
eacapement rod Ld, which is attached 
to the pin M, by the grip of the 
projecting edges of hardened steel 

„P; Q is a lever, toe piece, or 
trigger, workiog on the pin R, and 


connected by rods, &c., to an adjustable handle 
accessible to the engineer in charge. When the 
engine is s and the escapement rod 
is in gear, the motion of the disc plate and 
escapement rod in the direction of the arrows 
brings the trigger Q, in contact with the insides 
of the spring clips O, O, and throws them out 
of gear, and the admission valve is instantly 
closed by the action of a spring or weights acting 
on the lever S, and weigh shaft E, and the time 
when the clips are disengaged, and the admission 
valve is closed, can be varied at pleasure by the 
relative position of the trigger lover, which is held 
in any position at the pleasure of the engineer in 
charge, or the trigger may be connected to a 
governor to regulate the speed of the engines, by 
varying the amount of the steam admitted to the 
engines. The two parts of the escapement rod 

ore described are shown, as guided in the same 
Kae of motion by a guide rod and bush, 


[Fesruary 16, 1866. 
In fig. 2 the escapement rod is shown di ; 


d | the steel spring clips being pressed outwarda by the 


pressure of the toe or trigger, and allowing the 
parts La and Ld of the escapement rod te be 
separated by the closing action of the slide valve. 
Escapement valve gear, such asis used in pumping 
engines, is so well known to engineers that any 
further description of the first partof the invention 
is considered unn . 

The second part of the invention is limited to 
cylinders working with slide valves only. 

In explanation of the third, fourth and fifth 
portions of the invention, the piston and cylinder 
in which the pressure of air, steam, or water 
is used to act on the lever S, and close the admis- 
sion valves, is shown at T, and these cylinders (one 
to each admission valve) may be supplied with 
steam, air, &c., from any convenient source. 

To illustrate the improvements in the springs 
and air pistons for effecting certainly, and yet 
gently, the closing of the admission valves, a volate 
or spiral spring is shown at U, U; W is the air 
piston, X is the central chamber, and Y is the 
central diaphragm. 


LONDON ASSOCIATION OF FOREMEN 
ENGINEEBS. 

The Thirteenth Anniversary Dinner of members 
and friends of this benevolent and scientific insti- 
tution is appointed to take place at the Free- 
mason’s Tavern, on Saturday next, the 17th inst. 
at 6 p.m. John R. Ravenhill, Eeq., C. B., will 

reside, and will be supported on the occasion by 
2805 D. A. Samuda, Esq., M. P., E. J. Reed, 
Esq., Vice-President of the Institution of Naval 
Architects, and Chief Constructor of tbe Navy ; 
Captain Andrew Olarke, R.E.; Edward Hump- 
hreys, Esq., and many other gentlemen of scion- 
tific eminénce. Cards of admission (7s. 6d. each) 
may be obtained, up to Friday next, of Mr. 
Thomas Sanson, 38, East-street, Manchester- 
square, W. 


PROGRESS OF INVENTION. 
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Sawixd rox. -A new apparatus has been introduced 
into Paris for sawing stone. Instead of the saw ordinarily 
employed. a die c of lead, kept well covered with emery, is 
used. The lead is cast on a circular plate of cast iron, of 
sufficient thickness and diameter, and pierced with holes, 
which, by means of the lead with which they become filled 
in the casting, unite together strongly the thin sheets of 
lead at its two sides, which are joined also at the circum- 
ference of the disc. The emery falls fiom areservoir above 
the disc, and the surplus is conveyed into a trough under- 
neath, whence it is brought back to the vessel which feeds 
the disc. This apparatus is either, moved on a to 
the rock which is to be cut, or the block of stone is brought 
up to it on a carriage. saw of this description, about 
3h. Gin. in diameter, driven bya 4-horse power engine. 
was found to move through Carrara marble at the rate of 
about 24 inches per minute, and through Normandy granite 
at the rate of nearly an inch in the same time; and the 
cost of cutting was scarcely the one-sixth of that by the 
ordinary method, 


DESULPHURISING CoaL—Mr. Charles F. Dennet, who for 
12 years was the active agent of Colt's Fire-arms Factory 
Company in this country, is about introducing a new 
method for the treatment of coal, which has been pro- 
nounced a decided success. The coal pre by the 
new process, which is very sinj ie and cheap, is said to 
be far superior to coke for melting iron, &c. A much 
hotter fire can be made with it than with coke. Cast-steel 
heated by coal thus treated has been welded without the 
use of borax or other ingredients. Pig-iron, which has 
been proved too hard, has been found to paa and produce 
a good work as turned out with some of the best brands of 
ron. 


Tron Cgmuwr.—A new cement,in which iron forms an 
important constituent, has been invented in France. It is 
formed by pulverising iron sponge, and mga the powder - 
with fine sand, which has been slightly acidulated, and 
water. The result is a paste, or mortar, which is capable 
of firm'y uniting pebbles, &c., into a perfectly solid mass, 
forming pudding-stone, conglomerates, bresclas, &c., of 
any desired variety of colour, and great durability. This 
cement may also be moulded into statues, bas-reliefs, 
public fountains, &c., and may be used as a substitute for 
cut stone; and large masses of such as church 
spires, can be so united by it as, practically, to form mono- 

ths of great strength. It is impervious to moisture, which 
greatly es the sphere of its utility. The finely- 
divided iron is oxidised, water decom: and 
hydrogen set free; and the silex of the sand forms, with 
the oxide, silicate of iron, a material of great tenacity, not 
affected by the temperature of boiling water, by atmos- 
pheric changes, nor by acid or alkaline liquids, 
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SAW TOOTH. 


provement. It will be seen, on examining the 
ving, that the tooth a, is curved in form, 
and that it is grooved on the back, as at B. 
In this shape it is fitted to its seat in the saw, 
which is adapted to receive it, as will be per- 
ceive on inspection. When once placed it is 
fastened by a rivet, C, one #8 
of which is in the 
and the other half 
saw, where it is 
held. It is claimed 
this method of oon- 
uction prevents the 
from ever becoming 
for the reason that 
action of them on 
wood being sawed 
to bind them firmly 
in place, and that the 
the resistance the 
become. The 
of the seat - 
[r the 
pping side- 
y be seen. It 
claimed that the 
easier to fit in 
some other 
do not injure 
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the opposite, 
forming, 
ventor says, & 
ber, so that no sawdust is allowed to 
tooth and clog or pack against the 
heat the saw when in use, but is all 
ugh the timber and discharged below. 
tor claims for his improvement the fol- 
vantages :—The teeth are forged from 
best cast steel, anà therefore are better 
material than the saw plates; they can be re- 
and new ones inserted very readily ; they 
increase the size of the saw ; they require no set- 

and run with less power than common teeth, 

can be more easily kept in orde : the liability 
of breaking and springing or straining the saw 
— — as these teeth are not so 
treated ; only one half the number of teeth are 
— 4 and these cut smoother and are not so 
i to heat when in use as the ordinary one.— 
Scientific American. 
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SUBMARINE TELEGRAPHY.* 
THE INSULATED CONDUCTOR AND ITS PRO- 
PERTIES. 


The lecturer stated that in the lectures he was 


ing more widely the knowledge possessed by those 
practically acquainted with submarine telegraphy, 
than at announcing the latest discoveries or most 


novel theories. 
1. Terms Used :—Conductor, Insulator, Battery, 


the simplest form of galvanometer 
and electromagnet, were shown with their appli- 
cation to practical telegraphy. The two sources 
of failure, viz., want of continuity in the conduc- 
tor, and want of insulation forming a short circuit, 
were explained. The reflecting galvanometer was 


Lecture I.— Read by FLEEMING JENKIN, Esq., C.E., 
R. S., at the meeting of the Society of Arts, January 29. 
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exhibited as a means of indicating a feeble cur- 
rent. 

The following is a more detailed abstract of the 
rest of the lecture :— 


2. Component Parts of Submarine Cable.— 
These are, Ist, the conducting wire, generally 
formed of copper ; 2nd, the insulator, surrounding 
the conduetor, generally gutta-percha or india- 
rubber ; 3rd, the outer covering, intended to give 


strength, and generally formed of a hempen 


serving, surrounded by iron wires, laid as in a 
rope rouud and round the core. 


3. Conductor.—(a.) Mechanical Properties.— 
The conductor is almost universally made of 
copper, but a solid copper wire is apt to be brittle, 
breaking after being bent a few times ; interrup- 
tions occurred from this cause in early cables : 
this defect is wholly removed by the use of a 
strand of several wires, generally three or seven. 
The tensile strength of copper wire is in some 
books given as 60,000 lbs. per square inch. That 
used for submarine cables, being selected for elec- 
trical rather than mechanical qualities, will only 
bear from 35,000 Ibs. to 39,000 lbs. per square 
inch. Copper stretches so much (10, 11, 12, or 
15 per cent.) before breaking that its full strength 
can seldom be made use of. This extensibility is, 
us will be seen, a very valuable property, prevent- 
ing the interruption of the circuit until the 
strengthening part of the cable be fairly broken. 
The following are convenient approximate for- 
mule :—A copper strand will bear 14 lbs. per 
pound weight per knot before breaking ; it will 
stretch one per cent. with 1 lb, and will not 
stretch at all with 0°75 lb. per pound per knot ; 
thus a strand weighing three hundred pounds per 
knot will barely support 450 lbs., will stretch one 
per cent. with 300 lbs., and will not stretch at all 
with 225lbs. The weight of copper in lbs. per knot 
can be calculated from the diameter d in inches 
by the use of the following constants :—weight= 
18,500 d? for solid wire, or 15,100 d? for strand. 
The joint of the conductor is made with great 
care: a scarf joint is made by soldering together 
two filed and fitted ends ; this joint is wrapped 
round with fine copper wire to give it strength, 
and solder is again run round this wire ; a second 
wrapping of fine copper is then applied, and left 
without solder. The joint is necessarily less ex- 
tensible than the rest of the strand; if forcibly 
torn asunder, the last wrapping of copper maintains 
the electrical connexion, tang simply pulled out 
like a spiral spring. Nointerruption from breakage 
at joints has ever occurred since this system was 
adopted. 


(b.) General Electrical Properties.—Copper is 
what is called a good conductor, offering small 
resistance to the passage of the electric current ; 
that is to say, a much less powerful current would 
be sent by any given battery through a long iron 
or lead wire than through a copper wire of equal 
length and diameter. Table I. gives the relative 
electrical resistance of several substances compiled 
from Dr. Matthiessen’s experiments. The lower 
the number the better the conductor. 


TABLE I. 


Relative resistance of materials 
of equal length and diameter. 


O° C. Wires 


Part I.—CONDUCTORS, 


Silver, Hard 1:00 
Copper „ 1°00 
Gold 72 “as 1 28 
Iron... 5 94 
W 8 09 
Lead 12 02 
Brass owe see os 450 
Gold silver alloy ... 6-65 
German Silver 12°82 
Platinum Silver all 14°93 
Mercury .., 600 ove sas sae oo. 58°15 


Part II,—INSULATORs. 


Gutta-Percha at 75° Fahrenheit 
000,000,000,000,000,000.,..... 


600, 000, 000, 000, 000,000,000, 000, 000. , or 6 x 102 6 


Conduction takes place through the mass, and 
not along the surface of the wire, A strand and 


— OF 6 x 101 9 
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solid wire of equal weights are equally good con- 
ductors; but owing to what is termed lateral in- 
duction, to be hereafter explained, the strand is 
at a slight disadvantage for rapid speaking through 
long submarine cables. Messrs. Bright and Clark, 
to avoid this defect, used in the Persian Gulf 
cable a segmental strand, built up of six wires 
fitting one another and drawn through a tube ; 
they hoped thus to combine the advantages of the 
strand with those of the solid wire. Mr. Thomas 
Allan surrounds his copper conductor with fine 
steel wires, to give strength and avoid the use of 
heavy external protection. Ina sample given to 
the lecturer, the resistance of the conductor so 
formed was about 30 per cent. more than that of 
a simple copper conductor of equal weight. Taking 
induction into account, Mr. Allan's cable would 
be about 50 per cent. inferior in speaking power 
to a cable with simple copper conductor of equal 
weight, and sorai with an equal amount of in- 
sulating material. This inferiority is not a fatal 
defect if the cost of the outer protection is avoided. 
The general merits or defects of this plan will be 


spoken of in a future lecture ; although the danger 
of decay where iron and copper meet is known, 


Mr. s proposal deserves serious considera- 


tion. 


(e.) Chemical Properties of Copper Wire.—A 


current flowing from the copper end or pole of the 
battery through a hole in the insulator to the sea, 
causes the formation of chloride of copper, a 


soluble salt. The copper is thus gradually eaten 
away, until metallic continuity is interrupted, and 
the cable ceases to transmit messages. The cur- 
rent from the zinc pole does not produce this 
effect, but only a deposit of soda in the fault, 
which, however, then allows a greater leakage, 
tending to enl the hole in the gutta-percha. 
Mr. C. F. Varley has É any — to twist up a 
fine platinum wire with the copper strand of long 
cables. This wire would maintain the communi- 
cation at any point where the copper might be 
eaten away. 


4. Insulator.—(a.) Gutta Percha and Chat- 
terton’s Compound.—Gutta-percha is pressed out, 
while warm and plastic, through a die round the 
conductor ; several successive coatings or tubes 
are thus applied, till the desired thickness is ob- 
tained. The first coating is attached to the strand 
by a substance known as Chatterton’s compound, 
which is also used between each layer of gutta- 
percha, and between the separate wires of the 
strand, to prevent the percolation of water along 
the interstices, in case any part of the copper 
should be accidentally immersed in the water. 

(O.) Mechanical Properties. —Gutta percha has 
considerable tensile strength, bearing about 
3,500 lbs. per square inch of section, but, owing 
to its great extensibility, it does not add more 
than about one-third of its whole strength to the 
copper strand. Roughly, it may be said to add 
in small wires 20 per cent. and in larger cases 
30, 40, or even 50 per cent. to the strength of 
the copper strand; it will stretch 50 or 60 per 
cent. or more without breaking, but almost always 
fails as soon as the N N inside gives way. It 
will bear ill-usage, such as knotting, squeezing, 
or stretching, without injury, but can be pierced 
with a sharp instrument or cut by a knife with- 
eut much difficulty. Uniform pressure, such as 
it sustains under water, improves its electrical 
qualities, augmenting its insulation resistance, 
according to Mr. Siemens’ experiments, about 60 


per cent., at 24° C, for every ton pressure per 
square inch, co nding nearly to 1,000 fathoms 
depth of water. It becomes soft at about 100° 


Fahrenheit, and should, after manufacture, never 
be heated beyond 90°. The joints required arə 
made by heating the two ends of the covered con- 
ductors after the copper is joined, and applying 
by hand sutcessive coatings of warmed and 
plastio gutta percha. The separate layers of gutta 
percha are also cemented by Chatterton’s com- 
pound; thus the joint is, when sound, very simi- 
lar to the rest of the core. Extreme cleanliness 
and much skill are requited in making these 
joints. 

b Some years since joints frequently failed, not 
always when just made, but after some months, 
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becoming hard and brittle, and shrinking, so as to 


. leave a gap between the old and new materials. 


e 


The process is now thoroughly understood, and 
is a safe one in skilled bands, but in skilled hands 
only. 

(e.) India-rubber.—This material is applied in 
many ways ; most commonly tapes of masticated 
or bottle rubber are wrapped round and round 
the conductor until the required thickness is 
reached, At first these tapes were, as it might be 
termed, gummed together with solvents, but these 
caused decay, and have been abandoned; heat is 
now the common agent for effecting the adhesion. 
Mr. Siemens, who applied his tapes longitudinally, 
like two long half-tubes, used simple pressure to 
join the two halves together. He employed most 
ingenious machinery to cut the tapes the instant 
before they were applied to the copper, as the 
material only reunites if quite freshly cut; 
several successive coatings could be applied in 
this way at one operation. Some manufacturers 
considered that none of these methods were fully 
successful, and vulcanized the india-rubber, con- 
verting it into various materials of different de- 
grees of flexibility according to the process 
employed. This material was also criticised, and 
Mr. Hooper has covered conductors with pure 
india-rubber next the copper, followed by a coat- 
ing of oxide of zinc and rubber, and enclosed by 
a vulcanised jacket. In the process of baking the 
core to vulcanise the jacket, a little sulphur pene- 
trates the india rubber and the whole mass 
becomes remarkably compact and durable. Mr. 
Hooper beats the core to 250° Fahrenheit, and 
bakes it for four hours. The mechanical proper- 
ties of these different materials vary greatly ; 
they are all, however, very extensible, and do 
not add sensibly to the tensile strength of the con- 
ductor; they will bear considerable ill-usage, but 
are mostly softer than gutta-percha, and the pure 
rubber will not bear continued pressure even by a 
blunt surface but gradually yields. The joints in 
each form are now made so as to imitate as far as 
possible the main core. Mr. Hooper bakes his 
joints two hours in a steam jacket. 


(d.) Chemical Properties and Permanency.— 
When dry and exposed to light, gutta percha 
becomes dry and brittle, losing all its valuable 
qualities, and is said to be oxidized. Under the 
same circumstances the various forms of india- 
rubber decay in various ways; some become 
treacly, cn brittle, some almost friable. Mr. 
Hooper's hard covered seems to last best of all 
in air. When in water gutta percha is, so far as 
fifteen years’ experience can show, absolutely 
permanent. Many thousands of miles have been 
laid down, and many hundreds of miles picked 
up after lying in the sea in various parts of the 
world, in deep and shallow waters, for many years 
and not one single yard of material has been found 
which had under those circumstances decayed or 
lost its insulating properties. The importance of 
this fact cannot be over estimated. The experience 
aa to india-rubber is the very opposite to this; 
little has been employed, and a great deal of that 
little has been found to decay, 80 as to be utterly 
useless. Nodoubt improvements are continually 
introduced, and possibly some of the forms now 
made may answer better, but till the subject is 
more thoroughly understood it would be lost time 
to reproduce all the theories by which the various 
failures are explained. Out of five specimens 
supplied lately to the Indian Government, one 
only, Mr. Hooper’s, proved durable even for a 
year. The lecturer's own experience confirmed 
this experiment. It must in justice be said, that 
considerable lengths of india-rubber covered wire 
are successfully ased on land, supplied by Messrs. 
Silver and their descendant the India-rubber and 
Gutta-percha Telegraph Construction Company, 
and by Messrs. Wells and Hall. The Indian 
Government has ordered about 100 miles of wire 
covered by Mr. Hooper’s material, which will, 
therefore, now be subjected to a thorough practical 
test. India-rubber stands heat much better than 
gutta percha. 


(e.) General Electrical Properties. —Gutta 
percha is a very good insulator; all insulators 
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conduct a little, but the figure written After gutta 
percha in table I. will show the relative resistance 
to conduction with equal bulks of copper and gutta 
percha. A better idea of the vastness of the 
number will be obtained by observing that light 
would take a century to travel through the number 
of feet which that number would express. The 
practical result of this degree of insulation with 
the Atlantic core is that more than 993 per cent. 
of the current leaving England would reach America 
if the cable were but laid; any improvement in 
insulation will, therefore, only go to diminish this 
half per cent. loss, in itself of no consequence 
whatever. India-rubber has a higher resistance 
still ; the chief advantage to be obtained from this 
high resistance is the facility it gives for detecting 
faults. India rubber is, however, superior to gutta 
percha in another electrical property, called its 
inductive capacity. More words per minute, in 
the proportion of 4 to 8 at least, could be sent 
through an Atlantic or other long cable insulated 
with India rubber than if insulated with gutta 
percha, the weight of insulator and conductor 
remaining the same. This point will be more 
definitely treated of hereafter. 


(J.) Absorption of Water.—Mr. Fairbairn long 
since stated the superiority of gutta percha to india 
rubber for deep sea cables, owing to the compara- 
tively small quantity of water which it absorbs. 
Probably the never forms of india rubber may 
have improved in this respect, but Mr. Siemens 
found that pure india rubber absorbed 25 per cent. 
vulcanised rubber 10 per cent., and gutta percha 
14 per cent. of their weight in pure water ; these 
quantities were reduced to 3, 2'9, and 1 per cent. 
respectively in salt water. The absorption continued 
for three hundred days—it was eight times greater 
for india rubber at 120 deg. of Fahrenheit than at 
39 deg., but for gutta percha it was only doubled 
by the rise in temperature. Mr. Siemens con- 
sidered that pressure affected the absorption very 
little. The amount absorbed by gutta perch in no 
way damages it. This is proved by thousands of 
miles of submerged cables ; for instance—the tests 
of the Malta Alexandria cable, laid four years 
since, under Mr. Forde's superintendence, by 
Messrs. Glass and Elliot. Part of this cable sup- 
ports about half a ton per square inch pressure. 


5. Mechanical Properties of Completed Core.— 
Few persons are aware of the great strength of the 
common gutta percha covered wire. An experi- 
ment was shown by the lecturer, in which 5 cwt. 
was hung from the slender looking core of the New 
Atlantic cable; it stretched some ten per cent. 
under this weight, and was then taken down, 
knotted, squeezed, and cut open, when the copper 
conductor appeared quite undisturbed in the centre 
of the gutta percha, which exhibited no trace of 
injury. Before the application of Chatterton’s 
compound, the wire was liable to start out of the 
cable after it had been stretched and cut, or 
softened, owing to the unequal elasticity of copper 
and gutta percha, but with Chatterton’s compound 
considerable force must be used to drag out the 
copper wire, even when the core has been stretched 
and is cut open. Table II. shows the strains which 
various wires can support. 


TABLE II. 
. 2 
€ | 8a | Sa 
8 = 
3 g 35 
— 3 | Be | ¢ 
o 8 83 F 8 a 
z ô 
lbs. Ibs. lbs, 
Atlantic core POP OEE TED „%%% Stl ene 840 414 660 
No, 14 copper covered to No. 
1, 107 lbs, copper, 166 Ibs, 134 162 218 
gutta percha . . . . cee 
No. 16 copper covered to No. 
4, 73 lbs. copper, 93 lbs, 100 120 150 
gutta percha see = 


Table III. gives the dimensions of the cores in 
some of the most important cables laid, It is 
noteworthy that 300 miles of the very smallest core 
practically in use, laid without any outer protection 
whatever, maintained our connection with the 
army for nine months during the Crimean war. 
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Tab III. 
Dimensions of Cores of important 


les. 


Copper 


Gutta A lg 


i Conductor. | pe 
2 
Sal Ed 2 8 
Name of Cable. 22 8 . ab v 
Q * a g ¥ 
* 8. ! 12 * 
x 2 2 
32 375 Be 
S288 5 
& 8 
m — j ! =p = e 
Red Sea Cable .,..... 180 0 105 212 34 | 1:22 
Malta Alexandria 
Standard. . . ... . 400 [0162 400 2-95 | 1-082 
Persian Gulf... 225 | 0:109, 275 $48 | 1°319 
First Atlantic. . . . 107 | 0'083, 269 48 | 187 
Second Atlantic . .. . 300 | 0-144) 490 3°28 | 1:19 
England and Hol. 
A 143 | 0-095} 228 347 | 1.944 
Toulon and Algiers. 107 | 0°083, 223 ; 0:34 | 426 | 1-45 
Varna, Balactava . . 73 | 0062; 166 08 | 48411158 


SCIENTIFIC NEWS. 

THE Fisn-rarr Rupper.—Dr. McGrigor Croft's 
fish-tail rudder, consisting of diagonal curved 
blades, attached to the upper surface, on either 
side of an ordinary rudder, has been found, on 
tiial, to give very satisfactory results, and is now 
being fitted to a number of vessels. Any 
improvement calculated to afford a more complete 
control over the ship, and facilitate steering, 
particularly when easily applied to the ordinary 
rudder, is worthy of earnest attention. 

Mr. Tsomas DAvrbsox, F.R.S., F.G.8. of 
Brighton, has been elected an Associate of the 
Belgian Academy of Sciences. 

PHYSICAL methods may, in some cases, be em- 
ployed advantageously in determining the chemical 
composition of bodies. The specifie gravity, 
boiling point, amount of expansion by heat, and 
even the capillarity of a fluid have been 
as furnishing useful results. A recent number of 
Poggendorff's Annalen contains a paper by M. E. 
Reichert, on the different refractive powers of 
fluids aa influenced by their varying chemical 
composition. His paper contains the results of 
experiments on solutions of common salt, of 
different strengths. The percentages of salt, as 
indicated by the optical method and by ordinary 
analysis, appear to agree very closely. The first 
column of the following table shows the percentages 
as obtained by analysis, and the second gives the 
results of the optical method. 


2° 26 2° 27 
7 12 7 13 
12 02 12°07 
17° 25 17. 25 
23 02 22° 89 


An equally satisfactory result was obtained with 
solutions of sugar, but with alcohol and acetic 
acid the differences in the refractive indices are 
only about half as great, and the indications were 
therefore not so satisfactory, 
APPLICATION OF THE ANILINE DYES TO Pan- 
1nG.—It is found that all resins having acid pro- 
rties—caoutchouc and the aniline dye-stuffa 
issolve in the solution of aniline. Shellac is 
thoroughly soluble in it, and the resulting solution 
may be coloured with the concentrated solation of 
an aniline dye-stuff, the result being an excellent 
material for producing transparent paintings on 
glass, porcelain, &c., to which it very firmly 
eres. The aniline dye stuff may be dissolved 
directly in the aniline solution of shellac, with the 
aid of heat; but not fuchsine, since this, when 
heated with shellac, is changed to blue : hence, 
when this substance is to be dissolved, a solution 
of it in aniline, prepared without heat, is to be 
mixed with the aniline solution of shellac. These 
shellac solutions of the dyes may be mixed with 
oil paint not containing lead, and thus a brilliancy 
of tone may be imparted to the various colours in 
oil which they do not themselves posseas.— Scientific 
Review. 


Steer, RAILWAY CARRIAGES.— Railway carriages 
largely constructed of steel are to be made for tbe 
Mont Cenis Railway, and carriages of like con- 
struction are to be introduced upon one or two of 
the Indian lines, 
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PRACTICAL PHOTOGRAPHY. 


Positive pictures may satisfy for a time but the 
advantages of negative for the multiplication of 
copies is self evident. In proceeding therefore to 
intensify the picture with this object in view, 
observe the difference of deposit thrown down by 
the iron and the pyrogallic intensifiers. The 
former will keep well, the latter only a week or 
so. It is better therefore to make only a few 
ounces of the pyrogallic mixture. e silver 
solution may be made of any strength, e. g., if you 

uire, say 2 drms. of the iron intensifier, and 
add to it 1 drm. of silver solution containing 20 
grains to the ounce of water; half the quantity 
only, or even less, will be required with a 40 grain, 
or a solution in proportion. Some amateurs, to 
save trouble, take a few drops out of the bath with 
the dipper. As soon as you have finished with 
the measure or glass you have been using for this 

fill it with water, and be careful to have 
it quite clean before using again or you may injure 
the beauty of your next picture. You may require 
to lay your plate down at some stage of manipu- 
lation, and then the want of a stand will be 
evident. The simplest form may be readily made 
by any village blacksmith, a piece of cardboard cut 
to the size you require with dots or punctures 
where the joints or screw holes should come will 
make your desire the more readily understood. 
For a quarter-plate glass, say, 3 strips of metal 
zin. thick, and zin. wide, weilded at the corners 
into an equilateral triangle, the dotted holes are 
all the same size and thread, have 3 or 4 screws 
to fit, 1 of this sort pointed. 
At the corners fit in 3 legs of 2 or 3 
inches in length of fine rod, thickness of 
a lead pencil. The place for the screw 
holes may be easily adjusted by laying a 
late of glass on the framework, and 
ing accordingly. The stand will then 
be of this form. 


You may possibly require acollodion apparatus 
for drawieg off the upper portion of the liquid 
and leaving the sediment ; if so you may do it 
thus—a wide mouthed 4-ounce bottle and two 
pieces of tubing, having a bore of about 


1-6th inch diameter, bend to the shape either with | 


a blowpipe or in a clear fire; pierce a cork for 
the tubing and see that it fits the neck of the 
bottle nicely. Pour in the collodion over night to 
let it settle, cork it well the next day, remove the 
pea aud insert the tubing and draw off by 
gently blowing through the tube at a. Various 
remedies have been recommended for throwing 
down dust, &., such as a drop of water or a 
drop or two of chloroform ; 
but the better plan appears 
to be to mix as you require, 
noting that uniodized col- 
lodion, if so kept for an 

time, may become acid, 
and ‘‘ contra” when mixed 
loses its sensitiveness from 
the free iodine disengaged. If when fixing you 
find that the iodide is not all dissolved out do 
not drop the cyanide on the spot to 
cleanse the picture, but pour over the whole plate 
again ; otherwise the part just touched will be 
weaker than the rest, but the firet application of 
cyanide should be once and for all, letting it remain 
tall the procees is effected. It will not take very 
much practice to understand whether a picture, 
on being developed, is worth varnishing, for this is 
a matter of consideration, both with regard to the 
cost and the trouble required after varnishing to 
get the plate clean for another picture. Heat the 
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plate gently and moderately ; varnish if applied 
cold leaves a waxy white opaque appearance, 
spoiling the picture. If the picture is not a good 
one, place the plate carefully in a basin of water 
to keep the film wet, but do not let the corner of 
one plate scrape on the surface of another or 
ecratches will be formed. PLODDER. 


ASTRONOMICAL NOTES. 


NEWLY RECOGNISED FORCE DISTURBING THE 
Moon.—M. Delaunay has in Co nptes Rendus, No. 
24, 1865, an elaborate paper on this subject. His 
conclusion is that the perturbing forces to which 
are due the periodical oscillations” of the surface 
of the sea (the tides) in ‘‘ exerting a heaping-up 
effect in the water, determine a progressive 
retardation in terrestrial rotation, and produce also 
an apparent sensible acceleration in the mean 
movement of the moon.“ 

Mr. T. Fletcher, of the Tarnbank Observatory, 
has drawn the attention of those astronomers who 
are in possession of large telescopes, to the present 
condition of that most remarkable star, Herculis. 
With his large refractor of 93 inches aperture and 
a power of 1,000 it is absolutely single. A few 
years ago, he had no difficulty in measuring it 
both in position and distance with a telescope of 
4 in. aperture only. As the companion star is 
undoubtedly close upon its perihelion, the earliest 
possible observation of its reappearance will be of 
great value in the determination of its orbital 
element. Mr. Dawes states that last year he 
found the star quite single. 

The Royal Museum at Florence, the labours of 
which in promoting science have been more than 
once interrupted by political troubles, has taken a 
fresh start—a fact which will be highly gratifying 
to physicists and naturalists all over Europe. The 
appearance of the first volume of a new series of 
% Annali del R. Museo di Fisica e Storia Naturale” 
is of such a character as to inspire the hope that 
there will be no more interruptions. It is quarto 
in form, with well executed plates, containing 
papers by Donati on the bands of stellar spectra ; 
= the eclipse of 1860 ; ji e r from 
1854 to 1860 ; pa y . Magrini on 
chemical and clectrical subjects, among which 
results of new experimental researches in electro- 
magnetism and dia-magnetism will be consulted 
with interest. Besides these the volume eontains 
botanical, paleontological and natural history 
papers by Cocchi, Parlatore, Caruel, and Benvenuti, 
names of well-established repute. The plates of 
the eclipse, printed in colours, are not less effective 
than instructive. 


HONOUR TO WHOM HONOUR IS DUE. 


Some few weeks since we called attention to a 
work of art then exhibiting at the Anglo-French 
Exhibition, viz.—a wrought-iron bracket, for 
which a silver medal was obtained by the exhibi- 
tor and artizan, Mr. Letheren. e have now 
great pleasure in announcing that Mr. Letheren, 
foreman of the Landsdown Iron Works, Chelten- 
ham, has gained the first prise (£7 10s.) for a 
similar work of art at the Society of Arts Exhi- 
bition, and also that the bracket has been pur- 
chased by Government for the South Kensington 
Museum. According to the rules of the Society, 
the works for which prizes are awarded are strictly 
laid down. For the one we speak of the conditions 
were for a piece of wrought ironwork of the 
16th century adapted for a bracket.” For those 
living in London and wishing to compete, it was 
easy to go to South and see the 
original, but for those in the provinces photographs 
were forwarded ; it is ensy to see the difficulties 
Mr. Letheren had to contend with, and only fair 
he should receive the honour so justly awarded. 


The project of a German North Polar Expedi- 
tion is in a fair way of being carried out, the 
Prussian Government rate placed a ship, the 
„Medina, a corvette of 200-horse power, at its 
dis and the sum of 60,000 thalers as a con- 
tribution towards the outfitting expenses 
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CHEMICAL NOTES, 

TRE New AN&STHETIC.—Bichloride of carbon, 
or asit is now being called, chlorocarbon, is an 
anssthetic differing from chloroform, by the 
substitution of one atom of chlorine for the single 
atom of hydrogen in the formula for chloroform. 
Thus, while the latter is C, HC), chlorocarbon is 


O, CIC. Chlorocarbon has much the same ap- 


pearance and taste as chloroform, but it is of 
greater specific gravity, and has a higher boiling 
point. It is taking its place in surgery. 

CHZAT Mops oF PROD UOG OxyGsn.—The 
ordinary methods of obtaining oxygen are attended 
with so much expense that chemists will gladl 
learn that a new method for the production of this 
gas upon a large scale has been spoken of. 
Indeed a company 15 been started a Paris 175 
the purpose of supplying oxygen at the rate o 
about e per e foot, which is hardly a 
fiftieth of the t cost. The oxygen is ob- 
tained by acting on sulphate of lime with silex in 
a furnace of peculiar construction, the reaults 
being silicate of lime, sulphutous acid and oxy- 
gen — l 

SiO, + CaO0,SO* — CaO, SiO, + SO, + 0 
The gaseous mixture is conducted into a chamber, 
where it is to a pressure of three atmo- 
spheres, which liquefies the sulphurous acid ; the 
oxygen is purified by transmission through lime- 
water, and then compressed. 

MANUFACTURE or ARSENIC ACID.—M. Gerardin’s 
method consists in saspending powdered arsenious 
acid in water, and passing chlorine into the mix- 
ture, by which means he obtains a clear solution 
of arsenic acid in solution in hydrochloric acid. 
By evaporating this solation, a mass of arsenic acid 
containing no trace of arsenious is procured. As 
it is difficult to keep any consi le amount of 
arsenious acid in suspension in water, the author 
finds it better to make a saturated solution of that 
acid in hydrochloric, and the chlorine into 
such solution while hot. The stream of chlorine 
is stopped when a little of the fluid neutralized 
with potash no longer gives a green precipitate 
with bichromate of potash ; thus showing that all 
the arsenious acid has been converted. The 
hydrochloric acid may then be recovered by dis- 
tillation, and the syrupy solution of arsenic acid 
roe in the retort evaporated.—Vide Chemical 

ews 


PHOTOGRAPHIC NOTES. . 

THE ALLEGED EarLY Pxorocrarnss. — The 
Times, reviewing Mr. Smiles’ Lives of Boulton 
and Watt, 5 on the subject: It has been 
Suggested that the question of photography was a 
matter of discussion at the e 8985 of 
the Society, and the discovery of a photograph in 
Mr. Bonlton's library at Soho, which it was as- 
serted had not been opened for ahout fifty years, 
gave rise to the rnmour that some of its members 

ad actuylly practised the art at that early date. 
The plate is still in the possession of Mr. Petitt 
Smith, of the Patent Office Museum, but there 
seems to be little doubt it is of modern production. 
The ‘ Lunatics,’, as they were called, did not 
hide their lights under a bushel, as we well know 
from the dispute among its members as to the 
question of the discoverer of the composition of 
water, and not one word with reference to theart 
is to be found in any of their familiar letters to 
each other. 

THe New DWITorER.— Mr. G. H. Martyn, of 
Plymouth, sends us (Photographic News) some 
charming cards af illustrative of the action of the 
new developer, the solution he employs being a 
mixture of the ordinary protosulphate developer 
with a little of a preparation analagous to that 
proposed by Mr. Carey Lea. It consists «common 
glue 1 ounce, sulphuric acid 1 ounce, water to 
make up to 5 ounces ; in this solution on wire 
is placed and left for 4 or 5 days, so as to saturate 
it. Then five ounces of water are added, and 
acetate of lead to neutralize any free sulpheric acid. 
One daachm of this, afteo filtration, is added to 
an ounce of a 30-grain solution of protosulphate 
of iron. The pictures are admirable, round, deli- 
cate, vigourous, and of excellent texture. 
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THE ATMOSPHERIC INSULATOR. 


‘VAsious correspondents have sought from us, 
oe time 3 eri information con- 
cerning the insulator for boilers, steampi 
rn. &c., of the Messrs. Bevan and Fleming, 
ork-buildings, Liverpool. Having placed our- 
selves in communication with these gentlemen we 
have received the following information from 
them, which we have supplemented by illustra- 
tions, so as to make the information as clear as 
possible, 

The means hitherto practised to prevent radia- 
tion, and consequent loss of power from the surface 
of cylinders, pipes, and boilers, have been carried 
on under the impression that they must of neces- 
sity be covered with some material or substance. 
„We, say our correspondents, ‘‘ had reason to 
doubt the correctness of this theory, and by a 
series of carefully tested thermometrical experi- 
ments have established the fact that by the appli- 
cation of any material or substance - to 
these external surfaces the object is defeated more 
or less according to the nature of the material 
used. Each of the substances now in general use 
act as conductors and absorbers of heat, according 
to their density or porosity : thus, sand is a supe- 
rior non-conductor of heat than clay, sawdust 
than wood, iron-filiogs than iron, charcoal than 
ashes, &c.: in short, the more any body is per- 
meated by the atmosphere the better non-conduc- 
tor of heat it becomes. Upon these facts we have 
patented our A of insulation by gas or at- 
mospherio air alone or combined. In long lengths 
of steam-piping—necessitated by the distance be- 
tween boilerand engine—we find our insulator effects 
a saving of several pounds pressure. The 
difference in consumption in coal between naked 
piping and cylinders, and those with the atmo- 
spheric insulator we proved by experiments ex- 
tending over several days. With the naked 
cylinders, &c,, there was a consumption of 1 ton 
17 cwt. (from 6 a. m. to 6 p. m.), with the insulator 
the consumption was reduced to 1 ton 4 cwt. 21b., 
or a difference of a third. Here is the result of 
an experiment made with three tin tubes, 23 inches 
diameter by 74 inches, one surrounded by an air 
jacket by means of another tube, 6-10ths in. 
diameter, and 4 inch longer, closed at ends, as in 

figure, another tube, size of inside 
one, covered with a so-called con- 
ducting composition ; the remaining 
tube same size, viz., 23 in. by 73 in. 
T The tubes were filled with water at 
212°, and a vulcanised rubber cover 
was placed on to keep in the steam. 
At the end of an hour the tem- 
perature read as follows :— 


Tube with atmospheric insulator............ 167° Joss 45° 


5 


Naked tube 560% % % sageeeseens 9 „%, 0 99% %%% %%% „ 151° 77 61° 
Tube covered with composition . , 125° „, 870 
showing a gain in favour of the atmospheric insu- 


lator of 43° over the com 
the naked tube.” So for the patentees. Our 
readers can judge for themselves now. In the 
illustrations, a, a, a, Fig. 1, is a section of a 


tion, and of 16° over 


boiler “insulated,” b, b, setting, c, c, c, covering of 
wood or other material, d, d, d, air space, e, e, 
supporta for covering; u, u, u, Fig. 2, show 
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transverse and vertical section of cylinder, w, 
steam supply pipe, æ, æ, _% covering, y, y, y, air 
space; in Fig. 3, 7, r, r, is a transverse section of 
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Z e e , 
steam pipe, 8, s, 8, covering, t, t, t, air space, u, 
support. 

t may be added that the principle is applied to 
workmen’s breakfast and dinner cans, with, it is 
stated, excellent results. 


GLEANINGS FROM SCIENTIFIC WORKS. 
—0— 


Dr, T. Tnousor has shown that the size of an atom of lead 
cannot amount to so much as the 1-888 490,000, 000, 000th 
of acubic inch, 


THs decomposition of carbonic acid by plants is propor- 
tionate to the intensity and duration of the light to which 


Tua total area of the United States and its territories is 
3,230,572 square miles, 

THERE are 4,155 (German) miles of telegraphic wires 
spread over Austria, with 350 offices. 

Crops saltpetre cannot be used in the manufacture of 
panpowder, The crystalline fiour, quite free from chloride, 
8 the best material for the purpose. In France, the 
amount of chloride is not allowed to exceed 1 At the 


3000. 
Waltham Abbey milis the washing process is carried so far 
that nitrate of silver produces no p:ecipitate in a solution 
of the purified saltpetre, 
Ir the last week in February and the first fertnight of 
March be rainy, and attended with frequent appesrances of 
the rainbow, a wet spring and summer may be expected. 


. THE velocity of the current through 3,000 miles of Atlantic 


cable, in 1858, as tested by the mirror galvanometer and 
Daniell’s battery, was only 3,000 miles second. 
In the manufacture of needles small tragiants of metal 


are broken off, and are apt to be inhaled by the opera- 


tives. By placing magnets at the mouth and nose the 


inconvenience may be remedied. 
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hours 
altogether to 40 minutes, during which records were nee 


a 
decrease at about 8h. 30m. p.m., but most suddenly at 
about Hp n was %5 


m. respiratio 
cubio Inches, with a minimum of 18 1 cubic inches in the 


and on the engine. Ben forward whilst sitting les- 
sened it. The quantity of inspired air was increased 
e to the 


result; Sup 
milk also caused a decrease, but milk by itself or with 
suet caused an incresse. An increase was obtained with 


the following articles of diet, viz, e beef st jell 
white bread, oatmeal, 3 oa Te 


potatoes, sugar, tea, ram. 
following caused a decrease, vis, butter, fat of beef, olive 
oil, cod-liver oil, arrow-root, brandy, and kirchenwasser: 
CAVENDISH showed, in 1784, that when electric are 


passed for a long time through air in contact with water or 
an alkaline fluid, nitric acid is produced 


A OORsESPONDsNT of Herapath'’s Journal recommends 
Lydney, at the mouth of the Severn, as a site for building 
iron vessels of war and making guns, where stage of 
the process might be economically carried oat under one 
establishment on crown property, 


Connor lucifer matches are tipped with a composition of 
chlorate of potash and phosphorus, mixed with ground 
glass, colouring matters, and a little gum, The so-called 


noiseless matches consist of phospho 4 parts ; ni 
16 parts; red lead, 3 parts; and strong site, parte. ae 


Ows pound of the best sperm oil contains 0-12 Ib. of 
hydrogen, 0°78 of carbon, aad 010 of o 
burned in an Argand lamp robs the atmosp 
gen contained in 13-27 cubic feet, or 3°98 
produces 2°86 Ib. of carbonic acid gas, and 1-06 Jb, of water 


REVIEW. 

Modern Marine Engineering. Illustrated with 
plates and woodcuts. By N. P. Buran, Engi- 
neer. London: E. and F. N. Spon, Bucklers- 
bury. Parts I and II. 

A MosT unenviable task is that “set” to a 
reviewer when the first parts of any work are 
placed before him on which to exercise his judg- 
ment dispassionately. In the present instance we 
feel this acutely—having before us some of the 
most splendid specimens of the draughtsman’s art 
we have ever seen in any work appealing to the 
engineer, with of course a batch of necessarily 
incomplete letterpress, which latter, by the way, 
we cannot help wishing had been as well done as 
the plates, when there would have been little fault 
to find. Mr. Burgh does not set up this or that 
theory and argue and illustrate therefrom ; rather, 
he takes up the forms that have been found to 
react 5 Ulnegrepke, 5 them with 
ypes, colo ithogra and wood engravings ; 
and as the large angio oy was to scalo, the 
young engineer can take out his proportions 
easily. “Bart I is entirely N and we 
suppose, as auch matter is generally looked for, it 
is properly so placed. Much is said in little 
space. Thus, speaking of the screw, in which so 
many of our readers have shown go great an in 
terest, he says:—‘‘ The modes for ing th? 
angle of the blades to the required pitch are now 
condensed into two kinds generally. The makera 
of the Mangin propeller, as a rule, regulate the 
itch by slotted holes in the flange of the blade. 

he securing bolts or studs cause a fixed connec- 
tion, and the diversity of the latter results from the 
loosening of the former. The Griffith’s screw, 
alike with the ‘Mangin production,’ relies on the 
alteration of the angle, or rather the pitch of the 
blade. Rigidity being imperative, much depends 
on the means adopted to attain the same, studs 
and nuts and wedges seem to be the best, while in 
some instances the latter are dispensed with. 

When the wedges are not adopted, the locking of 

the stud heads is imperative; this preventitude 


of looseness is attained by separate plates being 


aie by studs between the head of each bolt or 
stud.” 

One of the plates in this part represents a three- 
cyluder expansive engine fn plain and sectional 
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elevation) of 300 horse power nominal, fitted in 
the Russian iron-clad ‘‘Pervenelz ” by the makers, 
Mesars. Maudslay. This engine was constructed 
under the patent of Mr. C. Sells. The second 
late is a longitudinal elevation, half complete, 
half in section, of a supplementary inverted engine 
and surface condenser, constructed for the steamer 
a PA under 5 apg 3 f F. Spencer. 
we might suggest—though probably in parts to 
come ihe vuggestion will be facted—it would be as 
well to give the proportion of parts in letterpress, 
with the “reason why.” It is this will make the 
work really valuable to the young engineer as a 
text book, and as a work of reference to the 
senior, 

In II the prefatorial remarks are finished, 
and chapter 2 begins the work in earnest with the 
general ments of engines, pee, illus- 
trated as remarked. Of the two large plates one 
is a longitudinal sectional elevation of the afore- 
said three-cylinder expansive engines, and the 
other a side elevation (showing section of condenser) 
of Mr. Spencer’s supplementary inverted engine 
and surface condenser, both plates quite equal in 
execution to those in the first part. To those who 
have not any high-class work on the subject, 
and of modern date, in their possession, we 
cordially recommend the work now issuing from 
the press. It will be completed in fifteen monthly 
parts, and will form one of the handsomest 
contributions to class literature of the day. 

While on the subject we may express our hope 
that Mr. Burgh may find room in his work for 
some of the experiences of Mr. Murray, engineer, 
surveyor, of the Board of Trade; author of an 
excellent treatise on the marine engine, who, last 
session, read one of the most practical papers ever 
brought before the Institution of Naval Architects, 
His observations on combined cylinder engines are 
unique; and his conclusion respecting such, after 
four year’s observation, is that they do not 
give an economy of fuel and are apt to break 
down. 

We may be pardoned for introducing here—it 
only shows how we live and learn—Mr. Murray’s 
observations on some of the Peninsular and Orien- 
tal Company’s ships which bad fitted in them these 
combined cylinder engines :—‘‘ These vessels 
{‘Poonah,’ ‘Delhi,’ &c.) use steam of 25lb. initial 
pressure, expanded about six times in the two 

linders, the consumption of coal being about 
Zlb. per indicated horse power per hour. Now, 
there are several steamers belonging to the Cape 
Mail Company which consume only from 2} to 3ib. 
per indicated horse power per hour, and they use 
steam at 201b. pressure, expand 5 times in a single 
cylinder, and, I may add, never break down! 
Like the P and O vessels, they are propelled by 
screws, with surface condensers, and superheat the 
steam. I have examined carefully the indicator 
diagrams of these simply- designed engines in the 
‘Saxon’ and ‘Roman,’ and can affirm positively that 
the Saxon's consumption is not more than 2 lb. 
per indicated horse-power, the Roman’s’ eing 
nearly 3Ib. Each of these vessels has made five 
double voyages to the Cape and back, a distance of 
12, 500 miles, without accident of any kind, the 
‘Saxon’ burning 11} tons of coal per day, and the 
‘Roman’ 124 tons, with an average speed of eight 
knots. The ‘Saxon’ is a ship of 1,200 tons and 
220 horse-power ; and the ‘Roman,’ 1,300 tons and 
220 horse-power. When, therefore, we find such 
economical results following a high rate of expan- 
sion in single-cylinder engines, it surely seems 
inexpedient to complicate our machinery by 
expanding in two cylinders, more especially when 
steam of only 25lb. pressure is used. On one 
occasion, when the piston of one of the small 

linders in the Mooltan' gave way on the voyage, 
the engine was worked by passing the steam at 
once into the large cylinder, where it was expanded 
in the usual way, as in a single cylinder engine. 
When the consumption of fuel came to be reckoned, 
this proved to be the most economical voyage that 
the vessel had made, her speed being also undi- 
minished! This untoward result was looked upon 
at the time as rather a good joke against one of 
our most talented marine engineers. Although 
probably accidental in a great measure, it still 
showed very plainly that there could be no great 


saving in the double cylinder engine.” 
also in Mr. Murray’s paper some excellent matter 
respecting superheating, and on boilers; and this 
admittedly excellent paper we trust will soon be in 
the hands of all marine engineers, including Mr. 


same reception, and 


thing of the sort then existing at the spot. 


There was 


Burgh’s—that is, if he has not already got it. 
Here for the present we must leave the subject. 


We understand the last work of Mr. Burgh has 
met with much success; we predict for this the 
shall look forward with 
pleasure to the issuing of each part, confident that 
the author will do his best on his favourite field of 


exercise. 


THE STEAM FIRE-ENGINE. 


1 days of the manual engine are num- 
bered, and in a few years they will be as 
things of the past, excepting perhaps, as regards 
‘‘squirters,” as they are 
irreverently termed by our gamins, perpetuall Abe 
ey 


those supplementar 


hand for the especial behoof of chimneys. 
have done their work, and so—sic transit gloria / 
Many a letter have we received from our provin- 
cial subscribers, almost beseeching in their tone, 
respecting the now world-known engines of Messrs. 
Shand and Mason, of Upper Ground-street, Black- 
friars-road ; and the illustrations and descriptive 


matter thereto appended is our answer to our 


correspondents. To begin at the beginning :— 
In a French work, published exactly a hundred 


years ago, descriptive of our manners and customs 


at that time—written by an eccentric but observant 
French traveller, rejoicing in the eccentric cognomen 
of “Extreme Unction — mention is made of a 
pump at London-bridge worked by ‘‘the vapour 


from boiling water; but we fancy this must be 


but a traveller's tale, for we find no record of any- 


The 
first introduction, then, of steam fire-engines to 


the notice of the public was by Braithwaite, in 


1830—he having constructed one which was noticed 


and described in the Scientific Press of the time ; 
and two years later we find figured and described 
one made by him for the Prussian Government. 


From some cause they were not adopted, and little 


more was heard of the steam fire-engine for twenty 


years, when, in 1852, the London Fire Engine 
Establishment had steam power put to their floating 
engine, then stationed at Southwark-bridge. This 
engine had been formerly worked by 120 men; 
and so advantageous was the alteration that in 
three years thereafter Messrs. Shand and Mason 
were induced to design and construct an entirely 
new floating steam fire-engine, in which the steam 
engine propels the boat to the scene of conflagration, 
and there works the fire-engine. The engines are 
nominally of 80-horses’ power, but are frequently 
worked up to double that amount. When worked 
at 100 revolutions this engine delivers 2,000 gallons 
of water per minute through four 14-inch jet pipes, 
or through twelve jet pipes of the size used with 
the ‘‘manual” engine. 

It was not till 1858 that steam fire-engines for 
land service were again brought forward, when 
this most enterprising firm made their first land 
eugine, tried first at the Grand Surrey Canal, ag 
many will remember, and then sent to St. Peters- 
burg, where, we believe, it is still in use. In 
April, 1860, Messrs. 8. and M. supplied the Londen 
Establishment with one of the same description, 
on approval for 12 months, which was found so 
satisfactory—as everybody knows—that at the end 
of the year one of an improved construction was 
purchased ; and this, with another of the same 
description as that which they had on hire, and 
which Messrs. S. and M. had then in their shop, 
worked with eminent success at the great fire in 
Tooley-street—and, combined with the immense 
advantage gained by working the floating engines 
oy steam, established indisputably the superiority 
of steam over hand work for the purpose. We 
will now proceed to describe the various illustrations, 
as noted in the specification. A is a view of the 
horizontal, and B of the vertical fire engine, ready 
for starting to the scene of conflagration. The 
invention, the subject of the specification referred 
to, relates to various improvements, which consist 


in employing a vertical double acting steam 


cylinder placed in an inverted position directly 


over and concentric with a water cylinder fitted 
with bucketand plunger. The plungeris connected 
direct to the steam piston by two rods, and to a 
crank (working between the steam and water 
cylinders, and also between the said rods) by a 
connecting rod jointed to the bottom of the 
plunger. The water cylinder has a vertical frame 
cast on the top, the upper end of which forms a 
cylinder bottom, to which the steam cylinder is 
bolted ; this vertical frame also carries the bearings 
of the crank shaft, and on this shaft a fly-wheel 
and eccentric for working the slide valve and feed 
pump are fixed. The water cylinder, or fire-engine 
apparatus, is constructed with valves and air vessels, 


and the delivery has two outlets for attaching hose, 


and is fitted with a stop valve, which can shut off 
either of the two outlets, but only one at a time. 
This engine is fitted with a self-acting governor ; 
the framing is formed of two metal tubes placed 
longitudinally, and forming receptacles for branch 
pipes, stoking irons, or other articles ; to these 
tubes the boilers and hind springs are fixed. There 
is also a sheet metal trough in front on the under 
side, to which the plate of the locking carriage is 
fixed; and on the upper side a tool box, with 
driving seat and footboard and seats for firemen ; 
under this box is a receptacle for hose, which can 
be placed in coi's or wound on a reel. The boiler 
is in front of the hind axle, and the steam and fire- 
engine apparatus at the back, but fixed to the 
boiler. The hind springs are made of steel plates 
in the usual manner, but combined with spiral 
springs and india-rubber stops to provide a better 
action and to reduce weight. There is a furnace 
door in front and a coal bunker fixed to the fore 
locking carriage. 

The invention relates also to improvements in 
the construction of the boilers. The boiler is a 
vertical tubular and the outer shell surrounding the 
tubes is cylindrical. Two detached semi-circular 
chambers, of thin sheet metal, fill up the space 
between the tubes and outer shell ; these chambers 
communicate with the steam space by means of 


tubes, and to the external atmosphere by cocks 
fixing the chambers to the shell of the Boiler ; 
these cocks are used to empty any condensed steam 
that may accumulate in the chambers ; the use of 
the chambers is to reduce the quantity of water in 


the boiler, causing steam to be raised more rapidly, 
and to increase the steam space, The boiler is so 
constructed that the upper part of the shell may 
be readily detached by means of the bolted joints 
F and G in Fig. 1, thus allowing complete access 
to the tubes and internal part of the boiler. 

Fig. 1 is a longitudinal section, showing the con- 
struction of the boiler, steam-engine, and pump. 
The fire-box A is of conical form, so as to give 
space for a large fire-grate or furnace. The fire-box 
communicates with the smoke-box B, and the 
chimney by the vertical tubes C. To diminish the 
water space and increase the steam space two semi- 
circular metal cases or pockets D are fitted into 
the boiler round the space occupied by the tubes C. 
The casing D communicates with the steam space 
by two or more open pipes E, which ascend above 
the water level, and small cocks are fitted in the 
bottoms of the cases D through the sides of the 
boiler to draw off condensation water. The top of 
the smoke-box can be taken off to repair the tubes, 
&c., by unscrewing the joint at H. The engine is 
composed of an inverted steam cylinder I, placed 
above and concentric with the pump K, which 
parts are framed together with the four bars L, 
which connect the enlarged head of the pump with 
the cylinder bottom, and which frame L also carries 
the bearings for the crank shaft M. The pump is 
fitted with india-rubber discs, which form the foot 
valve. In action, the suction is drawn in the up- 
stroke by the bucket O, and in the down-stroke 
about half the water is discharged by the displace- 
ment of the plunger N, and at the next upstroke 
the remainder of the water is discharged by the 
ascent of the bucket. The enlarged head of the 
pump K is fitted with a large air vessel Q, and 
nozzles to take the hose at R. Over the openings 
to these nozzles at S is fitted a valve, shown in 
plan at fig. 3, which is so constructed as to admit 
of both outlet passages being open or to close 
either at pleasure, but not to close both outlet 
passages at the same time. 
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The connecting rod T 
is jointed to the bot- 
tom of the pump plun- 
ger N, which is itself 
attached to the steam 
piston by two piston 
rods, between which 
the crank works, as 
shown in plan in fig. 
2. Upon one end of 
the crank shaft M is 
keyed a fly- wheel, and 
upon the other end an 
eccentric, which works 
the slide valve and the 
feed pump V. Fig. 4 
is a section of the 
governor, which is 
constructed with a 
piston fitted into a 
cylinder, with a trunk 
and stuffing box ; the 
connecting link from 
the piston is attached 
to the lever of the 
regulator, the pipe W 
is connected with the 
steam jacket of the 
cylinder, and the pipe 
X with the enlarged 
head of the main 
pump, so that any 
change in the pressure 
of the water in the 
pump will cause the 
piston of the governor 
to be moved by the 
pressure of the steam, 
and thus regulate the 
admission of steam to 
the steam cylinder of 
the engine. 

Did space permit we 
could fill column after 
column with descrip- 
tions of the immense 
success which has 
attended the engines 
of Messrs. Shand and 
Mason. One slight 
fact will testify totheir 
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value. When, following the terrifying cry of to each other, There's Shand and Mason the 
Fire! Fire !” the steam fire- engine is seen tearing | fire's as good as out.“ Truly its work is won- 
along at the full speed of two or three horses— sparks | derful, and the patentees and manufacturers are 
flying “far abaft,” as the steam is got up en route | deserving of every success which can possibly 


the excited populace rushing to the scene of | follow spirit and perseverance. 


conflagration, balt in their career, and exclaim |! A few days since one of the engines was 


— 
EMD Bin 


such short details as they may require. 


have above given exactly covers 
by subscribers, and we cannot help expressing 
the hope that soon, in their respective localities, 
they will be able to examine a“ real engine 
for themselves. 


tried at the Deptford 
dockyard. The fire 
was laid with woog 
and shavings, and 
steam was raised to a 
pressure of 60lb. per 
scuare inch in 11 min., 
10sec. The water was 
drawn from a depth 
of 12 feet, and a 
jet from a nozzle 
15-16ths of an inch in 
diameter was thrown 
218 feet horizontally, 
the steam pressure 
being 125lb. and the 
water pressure 103lb. 
per square inch. Pre- 
vious to the trial, at 
the same pressure, a 
jet was thrown 40ft. 
above a chimney shaft 
120ft. high, or a total 
height of 160ft. This 
little engine (14 tons) 
is to be sent to Ber- 
muda. It may be 
mentioned that indi- 
cator diagrams taken 
from the engines of 
this firm show that one 
horse-power is exerted 
for each hundred- 
weight of the weight 
of the engine— which 
is an excellent result. 


There remains but 
to add that Shand and 
Mason are finding a 
rapid market not only 
at home but far away, 
on the continent of 
Europe, &c. Though 
lacking space we do 
not lack matter, in 
connection with these 
engines; and at any 
time we shall be 
happy to supply in- 
quiring readers with 


What we 
e ground taken 
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THE LATHE AND ITS USES.” 


It is not always ap easy task to chase a true 
thread on a piece of work, and even “the boldest 
holds his breath for a time,” if he has a nice piece 
of work all done but the thread, and that in a 
critical part. It is so easy to make a drunken 
thread, or one in which the spirals are not true, 
but diverge or waver in their path around the 
shaft, that many are made, That they are more 
common than true threads, is well known to 
mechanics. To start a thread true is quite easy 
with an inside chaser ; for, strange as it may seem, 
it is seldom that drunken thread is made 
on inside work; only have the bore itself 
true and the chaser will run in properly. 
The case is different when a bolt or shaft 
is be cut. With fine threads, the slightest 
obstruction on the rest will cause the chaser 
to catch and stop slightly. No matter how 
elight the stoppage, it is certain to damage 
the thread. The injury is more perceptible 
on fine threads than on coarse, for in the 
former, if the threads do not fit (as they will 
not if they are drunken, one crossing the 
ether, when both parts are put together), 
the drunken thread will not come fair with 
the other. In coarse threads, however, it 
will not be so apparent, for, by making the 
drunken thread smaller, it will have play 
and accommodate itself to its place. This 
is not workmanship, it is“ make-shift.” 

To chase a true thread the rest must be 
smooth and free from burrs or depressions. 
Nice workmen keep à special rest with a hard, 
polished steel edge expressly for this purpose. 

If the chasers themselves are smoothly finished 
at the bottom, on an emery wheel, they are all the 
better. With these precautions, and others noted 
below, success is certain. When a thread is to be 
started, take a fine diamond-pointed tool and hold 
it on the end of the shaft to be chased. Set the 
lathe going, and give the tool a quick twist with 
the wrist, so that a spiral will be traced on the 
work, like this figure. 


Fic. 16. 


Some part of this will correspond with the pitch 
of the thread to be cut, and there is lees liability 
of making it drunken. By a little practice one is 
able to bit the pitch of the chaser exactly in making 
a start. 

„There is no trouble, after you once know how.” 
We have chased quantities of small screws with 
48 threads to the inch, and not a sixteenth of one 
inch in diameter. If the chaser once hesitates on 
such screws, they are spoiled. For heavy threads 
seven and eight to the inch, which is about as 
hard work as any man wants to do, it is the cus- 
tom of some turners to use a tool with only two 
teeth, and some use only a sharp-edged cutter, 
like this— 


Fic .17. 


to deepen the thread, the chaser being used after- 
ward to rectify the job. There is danger with this 
tool, unless it is used by an expert, of digging out 
the thread, so that the last end of it will be worse 
than the first. 

Another tool used in chasing heavy threads is a 


* Mostly compiled from Ameri:an Journals 
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doctor. This consists in having a fac-simile of the | mechanical turn only need a hint, when the mind 
thread to be cut on the back of the chaser and in | springs to the conclusion with surprising rapidity. 


applying a short set screw behind, so that as the 
iron is cut away the chaser may be followed up 
behind. This is the doctor, but the follower 
opposite the chaser is too narrow, and should be 
made nearly half a circle to avoid slipping ; with 
this exception it is all right. 

These tools, and the screws made by them, are 
all inferior to those made by lathes with tra- 
versing mandrels; that is, a mandrel which 
slides in and out of the head rest, asin a Holt- 
zapfel lathe. 


FIG I 


This lathe has a series of hubs, unlike the one 

shown previously, slipped over the back end of 
the lathe spindle (furthest from the workman) 
and a fixed nut on the head-stock, which being 
put in communication with the hub on the man- 
drel, drives the same in and out according to the 
direction the cone pulleys are turned. Of course, 
with such an attachment as this, there is no 
danger of making drunken threads, for the hubs 
which start the threads are cut with a train of 
gears in an engine lathe, so that it is impossible 
or them to be incorrect. Moreover, a square 
thread, or a V-shaped thread can be made with 
them, which is not the case with common 
chasers. 

In lathes that have traversing mandrels to cut 
screws, the tool itself remains stationary, but as 
this is obviously a disadvantage in many kinds of 
work, it is far better to have the tool advance and 
the mandrel revolve as usual. By this plan much 
time is saved, a greater range of work is possible 
with the same gear, and a piece that is chucked, 
or one that is between the centres can be cut with 
equal facility. 

Any common lathe can be rigged to do this by 

putting a shell on the back end of the mandrel 
between the pulley and the set-screw, and slipping 
the hub over the shell, with a feather, to keep it 
from turning. To take a thread from this hub, 
a round bar must be set parallel with the shears 
in easy working guides. The bar must bave an 
arm at one end to reach over to the hub, said arm 
to be fitted with a piece of hard wood to match 
the thread on the hub. The other end of the 
bar has the cutting tool in it ; of course at right 
angles, so as to run in to the work and bear on 
the tool rest. The tool is held in the bar by a 
set screw, so that it can be lengthened or short- 
ened. 
By this arrangement a true thread canbe rapidly 
generated on any rod, hollow cylinder, or other 
kind of work—the pitch depending on the pitch 
of the hub. 

It is necessary to have as many different hubs, 
varying in pitch as there are different kinds of 
work to be done, and although the thread on the 
hub is only an inch or half an inch long, perhaps, 
a screw of any length may be cut on a rod by 
simply shifting the cutter on the rest. This same 
bar is also useful for turning, as with a slide rest, 
for, by sliding it PA gradually, it acts in a 
measure like a fixed tool in a slide rest. 

From these hints the amateur who takes a lathe 
in hand for the first time, or is at best a neophyte, 
may learn much to his advantage. Persons of a 


This little tool is 
handy in 
many instances, 
particularly for 
running under the 
necks of screws 
when the thread 
is cut up to the 
head. By so 


making them the head comes fair down upon its 
bed and holds much better. 


— 


very 


Fic .i9 


— ͤ ͤ N— 


FREEZING AND COOLING LIQUIDS. 


This invention has reference to a simple and 
econcmical apparatus, which may be constructed 
in the form of a decant a rorr,c afe, for the pur- 
pose of obtaining 
ice, or for simply 
iceing or cooling 
liquids, and con- 
sists in the (m- 
ployment, for 
such purpose, of 
an outer and an 
inner vessel of 
glass, or other 
suitable material, 
each of which is 
provided with a 
separate mouth, 
or orifice, of its 
own — the two 
vessels being so 
disposed that 
there shall be no 
communication 
between their in- 
teriore. For this 
purpose, the reck 
of the inner ves- 
sel is brought 
through the side, 
or other conveni- 
ent part of the 
outer vessel, and 
is provided with 
a stopper of its 
own, whilst the 
outer vessel is provided with the usual or other 
neck, suitable for decanters or water bottles, if the 
apparatus is required for use on the table; any 
shape or configuration may, however, be given to 
the two vessels. The relative capacities of the 
A spaces of the two vessels should be in the 
following proportions—namely, if the capacity of 
the inner vessel be 1 quart, that of the surround- 
ing space inside the outer vessel should be about 
0:750 of a quart. The inner vessel contains the 
freezing or cooling mixture, and the outer one the 
liquid to be frozen, iced, or cooled. Any well- 
known freezing mixture may be used, but it is 
preferred to employ the following, viz. :— 


Sal ammoniae . . . . .. . . . . . 5 parts 

Nitrate of potash r eee. 3 

Water 655 „ „ „% %%% %„%„ „% ee „%% . 16 ” 
OR, 

Nitrate of ammonia .. . , c e l part, 

Hydrated carbonate of soda rasso 8 1 „ 

Water PT IPRS OTERO ea) eee 1 ” 


The annexed engraving represents an elevation 
of a carafe constructed according to this inven- 
tion. a is the external vessel, and B the internal 
one, which is blown inside the first. The liquid 
to be iced is introduced through the neck, a, which 
is closed by an ordinary stopper, o, whilst the 
freezing ingredients are introduced into the vessel, 
B, through the mouth thereof, which passes through 
the side, or other convenient part, of the outer 
vessel, A, and is closed by a ground stepper, D. E 
is the handle of the complete apparatus. In some 
cases the inner vessel may be connected to the 
outer one by screwing, so that when used for ice- 
ing the two may be combined, but when no 
longer required for that purpose they may be dis- 
connected from each other.—Extracted from the 
Practical Mechanic's Journal. 
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BALLOON ASCENTS.—IIL* 
(Illustrated on Page 254 ante.) 


Thus treated, when the sky was cloudy, it was 
found that on the ground the degree of humidity 
was 74; increased to 78 at 3,000 feet ; decreased 
to 73 at 6,009 feet, and then gradually to 22 at 
The law of moisture shown in 
cloudy states of the sky, was therefore a slight 
increase from the earth, to 3,000 feet high; then 
a slight decrease to 6,000 feet, the degree of 
humidity at this elevation being nearly of the 
same value as on the ground—from 6,000 to 7, 000 
feet there was a large decrease, and then an almost 


21,000 feet. 


uniform decrease to 11,000 feet. 


On the contrary, with a clear sky, on the ground 
the number found was 59, increasing to 71 at 
3,000 and 4,000ft. ; then decreased to 50 at 9,000 
feet high ; and much smaller on ascending higher, 


to 16 only at 23,000 feet. 


The Inw of moisture here shown, is a slight 
increase from the ground to 1,000 feet high, a 
considerable increase between 1,000 and 2,000 
feet; a nearly constant degree of humidity from 
2,000 to 5,000 feet, and then a gradual decrease to 
12,000 feet. At greater heights the air is very 


By com 


ing to no less than 11. 


with cloudy skies frequently becomes more humid, 


as was to be expected from the presence of clouds 


at the height of three and four miles. 


In both states of the sky at heights exceeding 
four and five miles the air becomes very dry—the 
amount of water present being very small indeed ; 
but at the highest elevations I have been, there 
has always been some water present—I never 
At the same 
elevations the results of experiments on different 
days were found to be very different; and on the 
same day water was found to be very differently 
distributed, there having been met with several 
successive layers of dry and ‘wet air placed one 


found the air free from water. 


above the other. é > 


In the observations made on solar radiation, the 


sun is the great source of light and heat, and no 
observations ever had been made on the effects 
which the sun produces on blackened-bulb ther- 
mometers, freely expesed to his influence when 
beyond the influence of the earth. 

The first instruments used for this investigation 
were thermometers as delicate as those screened 
from the sun, usually located near to the dry-bulb 
thermometer, but readily removed to any other 
position within the sun’s influence. It was soon 
found that the excess of readings was very small ; 
and at the height of five miles high, with a 
brighter sun than on the earth, the difference, if 
any, was very small indeed ; at the heights of 4 
miles, 3 miles, 2 miles, the difference became 
larger, and increased on approaching the earth. 

Having advanced thus far in the inquiry, with 
results differing a good deal from those expected, 
it became a matter of considerable importance in 
reference to our knowledge in this respect, and as 
possibly leading to some information which might 
tend to some quality in the beat-rays, to confirm 
these results by the use of other instruments ; for 
it was just possible that the small projecting bulb 
of a thermometer, kept free from all objects to 
reflect or conduct heat to it, might receive them 
from the sun, and by the quick and constant 
motion of the balloon, might at once part with 
them again to the cold air in immediate contact 
with the bulb. Another and similar thermometer, 
enclosed in a vacuum tube, was used, the bulb 


The major part of the matter ef this article is extracted 


from a paper in the Popular Science Review by James 
Sener . R. S.; the illustration is also from the same 
8 urce. 


paring the results as found from the two 
states of the sky together, the degree of humidity 
of the air, up to 1,000 feet, was 15 less with a 
clear sky than with one covered by clouds ; from 
2,000 to 5,000 feet it is from four to six zess; at 
6,000 feet the air with a clear sky is much dryer 
than at 5,000 feet, but with a cloudy sky it is 
nearly of the same degree of humidity, so that the 
difference between the two states is large, amount- 
Above 12,000 feet the air, 
with clear skies, generally becomes very dry, but 
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being surrounded by a large glass globe, admitting 
the heat to pass directly to the bulb, but parting 
with none to the surrounding air; the results by 
the use of this instrument seemed to confirm those 


previously found. 


These researches led to the use of Herschel’s 
actinometer, shown at the extreme right hand in 


the plate. 


The general results from its use are as follows :— 
That, when on the ground, the number of scale 
divisions increasing in a minute were between 40 
and 50; at the height of three miles, with a deeper 
blue sky, and a brighter sun, the increase in the 
same time will be but seven or eight divisions, 


agreeing with the previous series of experiments. 


These remarkable results lead us to new ideas 
respecting the passage of the heat-rays through 
space. From them, it would seem as highly prob- 
able that the heat-rays from the sun pass through 

effective where 

wanted ony and in proportion to the density of 
ere, or the amount of water present, 

through which they pass; and if so, the proportion 
Mercury and Venus, 
Jupiter and Satarn, may be the same as that 
received at the earth, if the constituents of their 
atmospheres be the same as that of the earth, and 
greater if the density be greater; so that the 
effective solar heat at the superior planets, Jupiter 
and Saturn, may be greater than at the inferior 
planets, Venus and Mercury, notwithstanding 


space without loss, and become 
the atmosp 


of the heat received at 


their far greater distances from the sun. 


If this be true, then there will be ne need to 
refer to the law of the decrease of radiant heat, 
viz., that of the inverse square of the distance, as 
applying to the temperatures at the different 
planets, a law which gives to the surface of the 
sun such an intense heat, far beyond any we have 
the power of producing, and in such amount, 
that no theory that I have seen advanced would 
seem capable to supply the continual demand. 

Let us now turn to another investigation still 


connected with the sun—one of absorbing interest, 
one promisin 
constituents of the sun itself. 


the solar spectrum crossed by dark lines. 


there. ; ; 
The spectrum 


defined and more distinct. 


viewed from the earth. 

Let me now briefly refer to a few facts connected 
with the wind. Firstly, to the currents in the 
atmosphere. These were found to be very different, 
and a good deal of information was collected in 
relation to them, in the twenty-five different 
ascents : in all it was found that the velocity at 
the earth’s surface was very much less than at 
high elevations. 

The aneroid barometers at first failed, an inch 
graduated on the dial plate was not aninch, but 
ultimately the results were as good as those by the 
mercurial barometers, Of the several hygro- 
metrical instruments, there was very little difference 
in the results, as found by different instruments, 
and then the dry and wet-bulb thermometer is 
found to be a perfectly trustworthy instrument up 
to considerable heights. A magnet was found to 
occupy a little longer time in vibration when high 
up than on the earth, and therefore magnetism 
was slightly less in intensity. 

The results which have been obtained by the 
balloon ascents already made, give us a good deal 
of information upon points in which we could gain 
none by any other means, Those made upon the 
decline of temperatures instruct us that we must 
again investigate the laws of refraction, and they 
indicate that the laws of refraction good at one 


to tell us something about the 
The spectroscope 
directed to the sun, as is now well known, shows 
Some 
observers attribute some of these lines to our 
atmosphere; andit became a subject of inquiry 
of deep interest, to ascend above the lower portion 
of the atmosphere, and examine the solar spectrum 


at all times was found to be 
brighter and the colours purer than when viewed 
from the earth; also every line seen from the 
earth wag seen from the balloon, but all better 
The line H, as seen 
from the earth as nebulous, was seen as made up 
of fine parallel lines ; and generally the spectrum 
was longer, the lines more numerous, the colours 
brighter, as seen at a high elevation, than when 


|Fepruary 16, 1866. 


place may not be good at another; for we may 
infer that the state of things existing at different 
observatories, differing the one from the other 80 
greatly, may require a special determination of 
the laws of refraction, as applicable to those 
different states. 


THE ORIGINAL SCREW PROPELLER. 


Three years ago astatue of Josef Ressel was 
erected in the square opposite the Polytechnic 
Institute of Vienna, commemorating him as the 
original inventor of the screw propeller. Ressel 
was born in Bohemia, and, at the time of his 
engineering labours held an appointment in one of 
the departments of the Austrian Government, we 
believe it was that of Woodsand Forests. In 
1826 he worked a small screw propeller by means 
of the strength of two men, in a boat upon the 
Danube. In 1829 he fitted a screw, of 5 feet 
diameter, toa boat then at Trieste, and witha 
six-horse engine he steamed out to sea, and attained 
a speed of six miles an hour. This screw, of which 
Mr. Bennet Woodcroft has a sketch, bad one half 
of a convolution, being shaped like a portion of the 
blade of an auger. On returning from sea, some 
trouble was experienced with a leaky steam joint 
in the engine, and the police, acting under the au- 
thority of a paternal government, forbade all fur- 
ther trials of the apparatus. Ressel died in 1857, 
and Herr Karmarsch gave a comparatively full 
account of his labours in Unsere Zeit for July, 
1863. Mr. Woodcroft has, however, additional 
and exact information upon the matter. When 
the Americans take the trouble to place all their 
mechanical achievements on record, it will be found 
that John Cox Stevens was one of the first, if not 
the very first, to apply the screw propeller to a 
steamboat. This was in 1804. The propeller, we 
believe, is still in existence, and it has been 
seen by many gentlemen of our acquaintance, 
Mr. Stevens was a wealthy, and withal an ingen- 
ious merchant, living in New York. He patented 
one of the first tubular boilers in England in 1806, 
and was one of the most successful pioneers next 
to Fulton and Chancellor Livingston, in the intro- 
duction of steam navigation upon the River Hud- 
sor. His sons were for a long time leading engi- 
neers in the States, and were, at the same time, 
large capitalists. One of them was the designer 
and owner of aer battery, of which a good 
deal was heard or four years ago. It should 
not be forgotten that Watt, in a letter to a friend, 
in 1770, proposed and made a sketch of a spiral 
oar,” aach like Ressel's, and besides other inventors 
who patented the screw in various forms, that 
remarkable locomotive engineer, Richard Trevi- 
thick, also described it in practical terms in the 
specifications of his patent of 1815. It may be 
truly said that the occasion suggests the invention, 
and the success of later inventors, say Ericsson, 
Woodcroft, and F. P. Smith, has been to a great 
extent the result of opportunity. — Engineering. 


Ikox-coATED Suirs. — The director of naval 
architecture in France is of opinion that, unless 
some composition capable of preventing rust is 
discovered, an iron plated fleet must be renewed 
every five years : the Provence, which was fitted 
out for sea only fifteen months since, being found, 
while undergoing repairs at Toulon, to have a 
great number of her plates nearly consumed with 
rust. 

Hic Piston SPEED.—OQne of the leading firms 
of marine engineers on the Thames, is about taking 
in hand a contract for large engines of 5 ft. stroke, 
which are to make 60 revolutions per minute, 
corresponding to a piston speed of 600 feet. 
Crrora Furnacgs.—Mr. Evan Leigh, of Man- 
chester, has patented the substitution of a chimney 
for fans or other blowing apparatus for cupola 
furnaces. He says nothing, however, of the height 
of chimney he would require to get up a draught of 
even 4 or 5, not to say 16 to 20 inches of water, 
nor of the quantity of heat which the chimney 
would absorb before it bezan to draw properly. 
We know a chimney 140 ft. high, which feats 
eight-tenths of an inch of water, and the draught 
is considered very good. 


Fesruvary 16, 1866.] 


LETTERS TO THE EDITOR. 
[We do not hold cunelves ely pron for the opinions of 


PRACTICAL PHOTOGRAPHY. 
Sir,—* . havlog ney commenced his N 
on Photogra must point out to you two very grea 
mistakes in the formule for Bath, page 228, col. 8, 


more es he states on rage 248, col. 1, that he 
uses tne same fath for both negatives and positives. 
Formulæ given :— 
Nit. Bil. 40 grs. to the ounce of water. 
Io. Pot, 4 grs. {add 1 drm. of this solution to each 


Water 1 oz. ounce of the bath. 
Neutrallse —filter—4 or 5 drops Nit. Acid to 6 oz. of 


bath. 
Now, Sir, as with Iod. Pot. 4 grs. 
Water 1 Oz. 

every dram contains } a grain Iod. Potm., and which is by 
far teo much to be put into loz of a 40 gr. bath: but this 
is the old method of saturating a bath with Iod. Silver. 
I use a mach more simple and preferable plan. 

After the bath is neutralised with Carb. Soda, he filters, 
and adds 4or 5 drops of Nit. Acid to 6 oz. bath. 

This will be all very weli for positives, but a ruination to 
the obtaining of brilliant negatives. If a bath is just 


neutral, 1 drop of Nit, Acid to 1 pint is ample. 
On page col. 2, I object to his recommending 
the amateur to practise with a bottle of water, instead of 


collodion, on a glas s plate, as they are of different densities. 

Water will not flow properly on a glass without being 
previously wetted, but any kind of oil will, and may with 
advantage be substituted for the collodion, for the practice 
of cov: 3 Again, I Pit ha to ne. 3 eroa of 
holding g as the portion of g where the tips of the 
fingers touch will necessarily be much warmer, consequently 
will be more sensitive than the other portion, resulting in 

tches by uneven development. On the 3rd col. he gives 
Instructions for cleansing a bath. after some dass’ usage. 
This is very bad advice, for so long as a bath works free 
from streaks and fog, it ought never to be “‘ doctored,” and 
stains resulting from the accumulation of ether and alcohol 
in the bath, are easily remedied by the addition of a little 
alcohol tothe developer. I object to pipe-clay, chalk, or 
whiting, being used to neutralise the bath, the proper 
ingredient being oxide of silver, or carbonate of silver. 

On page 268, col. 2, he says, A plain wet plate may be 
carried in the dark slide for about five minu to take a 
distant object, provided the day be not very warm.” 

I su he means a wet sensitised collodion plate! 
Let me tell him that in the hottest July days last summer, 
I have taken a wet plate and run two miles to 2 it, 
and by the timeI have returned it has been out of the bath 
36 minutes. 

The instructions of “Plodder for out-door portraiture, 


are very good. 

In my answer to Stain and Polish, page 279, col. 3 you 
have put take 1 oz, of nitrocis acid, it ought to de 
nitrous acid — Ax OLD Hann. 


RIVETTING MACHINE, 


Sir,—In the number of your paper dated Jan. 26th, you 
give a brief description of a new rivetting machine, in 
which you state that Mr. Kennard proceeded no farther in 
the matter than to receive . protectien, end that 
therefore others may be able to couple parts of the improve- 
ments with their own, and proceed to a more successful 
issue than did Mr. Kennard. As such a statement is liable 
to mislead your readers, I will thank you to give the same 
publicity to this communication. 

The patent of the duplex rivetting machine here in 
question was recommenced in June last with amendments, 
according to a practice now long established, and very 
extensively made use of in such cases, whereby the entire 
subject matter contained in the „ specification 
was protected, and that consequently any use of the inven- 
tion there described, whether with or without the addition 
a 3 would be an infringement of the patent 

ts. 
is patent embraces the whole of the subject matter in 
your description, together with new arrangements for 
rivetting work that is not capable of being rivetted b 
ordinary rivetting machines. The latter is accomplish 
having the two ite slides in which the rivetti 
es are fixed, made project upwards so as to stan 
higher than the top of the machine, and are provided with 
one socket for the dies near the upper edge of such ect- 
ing part and another socket lower down. For rivetting 
ordinary work the dies are placed in the lower sockets, but 
for rivetting those parts of girders that have heretofore been 
inaccessible, such as the top and bottom flanges, the dies 
are placed in the upper sockets of the slides, and the girder 
is turned over on its edge in such a tion that the fan 
to be rivetted is situated between the two dies, whilst the 
web and the other flange of the girder overhang one of the 
projecting slides, 

Another improvement consists in using in conjunction 
with the machine a large pair of jaws or nippers projecting 
a required distance beyond the framing, and formed to 

tany particular kind of work. The upper ends of these 
jaws are provided with sockets carrying the requisite 
rivetting dies, and they are actuated by means of the above 
mentioned slides or rams which carry the dies when the 
machine is used for ordinary work. These jaws or nippers 
are capable of being turned round to any angle, and so 
rendered suitable for rivetting at any ange from the 
vertical to the horisontal.— Yours anol 

ENNARD Bros. 


Orumlin Viaduct Works, Jan. 81st, 1966, 


HTDRAULIO PRESSURE, 
Sir,—Archimedes enquires how a steam-engine is 
worked by hydraulic pressure instead of steam. closed 
is a tracing of Joy’s hydraulic engine, which I think is | 
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what your ndent requires. Fig. 1 is a side oleva- 


tion, A is the cylinder, O, attachment from piston rod, 8, 
rod attached to lever, N, which is attached to stop-cock, M, 
I, four-way-cock for driving slide valve, J, lever, with rod, 

blocks, which move 
de valve. 


K, attached from arm, P, with ra 
the four-way cock, I, for driving 
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Fig. 2, vertical section. A, cylinder, B B, inlet ports, 
E E, double piston for driving slide valve, F F, cylinder for 
same, G, vaive box, D, slide valve, C, exhaust, M, stop- 
cock in feed pipe, P, arm attached to piston rod for driving 
tappet motion connected to four-way-cock, I. 

g. 3. F F, cylinder for double pistons to work in, B B, 
inlet ports, O, exhaust, I, four-way.cock, 


Fig. 4. F, water mein, M, stop cock through the same, 
G, valve box, D, slide valve, e M, lever con- 
nected to stopcock, M, J, lever connected to four-way- 

I, L, screw for regulating the escape from cylinders, 
F F, A, cylinder. H. Qrar. 


— — 


FOLDING SCREW PROPELLER, 


Sir,—Months since, in answer to your invitation ‘to all 
and sundry,” I set to work at a screw propeller, designed to 
“bite” well at any angle, which at the same time should 
possess rigidity, without which a screw propeller cannot be 
of much account. How far I have succeeded let the 
annexed sketch and explanation tell; that the idea ma 
find favour with yourself and my brother mechanics 4 
sincerely hope and trust that any imperfections may be 
noticed and the ‘‘subject’’ ventilated by those qualified to 
give an opinion. The frame constituting the rudder post 
and stern post is lettered a, a, a a ; g,g is the keel seat. 
A, screw boss, keyed fast to propeller shaft the screw blades 
are fitted with journals at their bases (m) to the boss A. 
O is a boss fixed tothe shaft at y, and slides back and 
forward on the shaft at X : the boss is grooved and the 
shaft feathered so that both must go round together. D is 
a cylinder fitted to the stern post t» admit the boss O; it is 
made wide enough to let the water escape ; it has a solid 
end at E, with hole, through which the shaft moves tightly. 
E is a stuffing box. F is a boss fixed to the shaft at F, and 
slides on the shaft at Z. This boss is fitted with teeth 
which go right round ; so that when the crane G is put in 
motion the teeth of the wheel corresponding with thé 
teeth of the boss, the latter is propelled backward or 
forward as may be desired. B, B, are strong hars hinged 
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to the screw blades, and the boss G, so that when the crane 
is put in motion the blades fold down towards the shaft, or 
vice versa. 

I claim for my folding propeller an advantage over 
feathering propellers—viz , that while both will permit the 
vessel to be propelled at different speeds without altering 
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the steam pressure, in the event of the propeller being an 
incambrance—such as by a break down of the engine 
coming In contact with ice, &c.—mine can be folded down 


on the shaft, and thus be out of the way, Any number of 
blades may be used. The blades are twisted to an angle of 
45° immediately above their journals. 
ALEX, F, THOMSON. 

2, Russell Street, Grahamston, Falkirk, N. B., Jan., 1866, 

(Our vated erotic who has occasionally favoured us 
with a sight of his plans as he progressed, deserves eve 

raise for his perseverance, for we know he has Work 

We anticipate some notice being taken of this 

our readers, which we shall be-happy to find room for—if 
brevity be consulted.— RD. E. M.] 


THE VELOOIPEDE QUESTION. 


Sir, —Thë letter by“ J. Robison,” with diagrams upon 
the velocipede question, relates to my ideas very closely, 
for it is singu'ar that some years since I hit upon the same 
method, throwing in and out of gear the driving wheels, 
Now, for the first time, I see that others have had the same 
notion, and I shall not consider the subject any farther in 
reference to a patent. I think if those who are construct- 
ing velocipedes were to have a rail fixed in front of the seat 
that the arms could be rested upon occasionally ; and also 


So arrange that upon this rail the guiding handle could be 
held steadily, it would be a great advantage, for unless the 
guiding can be managed firmly, it canses great exertion ; at 
least I bave found it se in many velocipedes I have tried. 
I enclose a sketch, which I think explains itself. I should 
like to see the velocipede brought to perfection. 

The part marked A, A, is the rail I propose for a rest for 
the arms of the driver; and also to rest and hold fast the 

, handle for guiding, . N. N. 


CRAMP FOR JOINTS. 


Sir, As one of your regular readers, I here offer a little 
scrap to my fellow workmen in the wood line, in the shape 
of a small powerful cramp for joints, one that can be used 
at both ends of joints after a little experience. The eramps 
will be found useful in many ways, I have called them 


ATOT} KESET 


dogs being something similar to the old sawyer's pit 
dogs. Their great h and simplicity—for they are 
never out of order—saves & deal of time, anda workman 


can put as many joints 1 as he likes, and as he can 
also plane the work over e the joints are drying, they 


are really of great value in a shop. Joun MARGETTs. 


— -- 


es 
CRAMP FOR SOLDERING. 


Sir,—I send a sketch of 4 cramp whieh is easily made 
aud works well. Fig. 1 is an elevation, fig. 2 a plan, and 
fig. 3 an end view, It G@nsists of a cylinder of wood 
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cylinder, In using if the lever is lifted » and the tin 
cylinder slipped over the wooden one; the lever is then 
brought down over the joint to be soldered ; while the lever 
is held down by one hand the link is to be pressed on to 
the stud in front of the cylinders by the other (the distance 
between the lever and cylinder must be so arranged as 
just to nip the joint of the tin tight, when the lever is 
brought Gia and the link pressed on to the stud) ; the 
joint is now ready for being soldered, J. D. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Buysgn’s Batrery.—Could any reader inform me by 
what means I could make a small Bunsen’s Battery give 
sufficient light to read by ?—R. L. 

MovULpER’s Guipk.—Can any reader tell me if there is 
such a book published as the“ Moulder's Guide,” and the 
name of the publisher -A MOULDER. 

Size or BoILER.—I have in my possession patterns for 
a small horizontal steam-engine, length of stroke, 5 inches, 
diameter of poa 8inches, I wish to know the size of a 
boiler requisite for two of them, and if it can be procured, 
and where, as I intend fitting up two of them for a small 
locomotive ?—J. L. B. 

Mopzls. Can any reader tell me where I can get a set 
of geometrical models to order -G. S. C. M. 

AND POWER MACHINE.—Will any correspondent fur- 
nish me with drawings of a 3 machine for 
making woollen rags into woollen flocks, giving exact 
dimensions with figures, or is there a book in existence 
giving full particulars ? —PILIIr. b 

ELgoTrRio TELEGRAPH. —Can any subscriber tell me how 
to make a simple electric telegraph that will transmit 
rr md from the top of the house to the bottom B. P. 

LIS. 

PATENT Metau.—Can any reader tell me the mate- 
rial used in the manufacture of what I have heard called 
—— patent metal or brass improved ?—AMATguR Brass 

0 

Soat MAKING. —Will any kind subscriber send me a 
receipt for making good common hard brown soap? I 
have te a small quantity but find it full of hard crys- 
tals. How can I prevent this?—Ronerr MARSH. 

Cytinper — Will any reader inform me where I can get 
an oscillating cylinder, 13 inches long, 6} inches bore, 
with or without an eccentric, also the price of it -d. P. 
CARPENTER. 

SHIPS’ Pumps.—Can any reader inform me the quantity 
of water Pa are capable of lifting on board such a ship 
as the London?’—W. PEARSON. 

REVERSING MoTION.—Can any subscriber tell me the 
simplest way to construct a mechanism to revcr:e the 
motion of a small horizontal steam engine, 2-inch stroke, 
the slide valve being at the side of the cylinder, also the 
mode of setting the slide valve. If illustrated with a 
diagram or two so much the better. — EXCHANGE. 

Trixd Woop.—Can any reader inform me if there js any 
machine in use for firmly aad quickly tying bundles of 
firewood? Iam in the habit of having about 1,500 bundles 
tied every week by hand, which is a very slow job.—Cnirs. 

CLEAR VARNISH FOR FRET WorK.—Can any subscriber 
tell me where I can procure a good varnish for delicate fret 
work? It is hardly safe to French polish this kind of work, 
and I have for a long time been searching for some varnish 
which will give an equally clean polish, but have not 
succeeded. Is there not some American composition suit- 
able for the purpose, as I am told that French polish is not 
used in America ?—UBIQUE, 

SPECULA FOR TELESCOPE.—Can any scientific reader 
inform me how to cast, grind, and polish (by hand if pos- 
sible) a small “Specula” for a Reflecting — — 
6 inches diameter and 30 inches focus, the cheapest wa A 
also the price of materials, and if they could be got 1 
Manchester —AsrTRO 

FURNACE CINDERS.—Can any correspondent tell me the 
best way to construct a machine for the purpose of neatly 
cleansing the waste cinders from boiler puddling or ball 
furnaces, so as to use the good cinders over again ?— 
ECONOMISER, 

ENGINES FOR Boat.—Will any reader oblige me with the 
Proportions of a small horizontal steam engine (two 
cylinders) to drive a small pleasure boat about fifteen feet 
long at the speed of eight miles per hour, screw propulsion, 
with diameter and pitch of propeller, ‘size of boiler, pressure 
a zee inch, price of boiler, turnings, and boreings ?— 


ASTRONOMICAL.—Can any reader giye me a mathematical 
demonstration of the nature of the curve of aberration? I 
have read a little of astronomy ond of the inequality whieh 
astronomers have to correct in their computations, but I 
have not yet met with a full explanation of the nature of 
* e i — — 

IRO-HYDROGEN W PIR Can any reader favour me 
with the directions necessary in the constriction of this— 
the various dimensions, &.; also, concerning the materials 
used for the gas generator, safety box, and other fittings ? 


Sram Woon.—Can any one inform me the best wa 
ra tan cua pabo 1, Bona yalat 

m r than another lot which I re- 
quire to use begeben -W. A, Camp, 


REPLIES TO QUERIES. 


——- 


Coc-wHEsts.—Wm. Gale will find the followin 
a — and ready method to find the pitch line o 
ae 
m e number of teeth 
by the pitch, the product will give the circumference of 


rule 


Feervary 16, 1866, 


F ˙ —@ we we l MM 


the wheel. Then multiply the circumference by 7, and 
rt e pitch cine of the 


divide the product by 22 will give th 
wheel, thus :— 
96 teeth 
2 piteh of teeth, 
192 
7 
22) 1344 (61 pitch cirele, 6 ft. 1 im. and 
138 P's or bare f0th of an inch. 
24 
22 
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JOSEPH STANLEY. 


CLEANING Brass.—Mr, Knight has instructed Mr. 

Stevens how to clean old brass for 

cleaned lacquered articles, when not 

the articles in a mixture of bran, alum, 

handful of bran, } ounce each alum and: 

I wipe dry and expose them to the fumes 

phur.—R, ALEXANDER. . — 
PIERCING LEATHER STRAPS wrrnotr Lacxs.—If W. 

(Vol. 2, No. 45,) will dissolve best gutta perati 

8 of carbon till it attains the consistency iic] 
e will have a cement that will do exce lentiy for st 

provided they arè not subjected to such friction 


as wi 
make them warm. The piecing must be — 1 i and 
made so thin at the ends that it will not ` 
over 


then spread as much of the cement on as will coyer 

it to stand 2 or three minutes, them warm the 

a fire, lay them together, and hammer or f 

them well, In afew mintues the oug n firm as 

to withstand the efforts of two or 4 I it asun- 

der. I have pieced straps with this that n 

working two or three months at high speeds, and over 

pulleys.— J. H. R. — 
Bonsen’s BATTERY.—In answer to D. Batham, 

foliowing method by which carbon be 

Bunsen’s battery. Pound together nti 

pit coal and coke, press the mixtare into a 

mould, and subject it to a red heat in a charco 

about an hour. When the mould is cold, the cart 

will be found far too porous and soft for electrics 

it must, therefore, undergo further treat 


S. ANDREWS. 

THANKS FOR INFORMATION.—F. G B. | Mr 
Neison, Arrow, and E. L. for their replies 4 
respecting lathe motion. They have suppli 
the information he required. 

Book oF REFERENCE. —If Magis et Magis and Mr. 
William Gale get the“ Elements of Mechanism,” by T. 
Baker, C. E., which is No. 98 of Weale’s Series, price 2s. 6d., 
they will find all they require. David KNIGAT, oe 

CANADA BatsaM.—Micros can soften Canada balsam by 
spirits of turpentine, but it will not be so good for 
copical purposes.—Davip KNIGHT, > 
hovers. Ne ie cues following | 

ertson (January will a s 
will heat his flask much cheaper cleaner 
other mode which has been to 
piece of jin. brass tube, 4 in. long, bore four 
oppone each other, one inch from the end of 
place it over the gas burner, which should be a 
union jet, resting the tube with the holes at the 
on the L cock or ; the gas should burn 
top of the tube, not at the burner, and be free 
soot; if the flame be white, of 
to admit more air; the holes will require to be on 
with the top of the burners ; this is well — 


5 


Ee 
d 


; 
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ing tea or coffee in the morning. Oan your numër- 
ous readers inform me how to — Sa ; also, 
the ingredients required -A. R., DUNDEE. PERIT 
Pioch oF CiRcL.ng OF Goa amp Grok Yama -hiie 
me e best of my abili m. ; ' 
the pitch circles befe poplin: wheels. R 8 
better that I should take an actual example, —— 
doing so, it is ne that I should state clearly is 


meant by “pitch circle,” The pitch of 
cumference, which, when one 
ling upon it, gives the desired velocity to 
Thus, iet there be two wheels, A 
quired that A, while turning once 
should cause B to revolve twice, 
ference or pitch circle of the wheel A 
is evident that the circumference of B 
of A’s circumference or 18 inches. Und 
here 288 the pitch circle of wheel 
an , f ” ’ ” 

Next, the pitch of the teeth of a wheel is 
pitch circle as is embraced by 1 i 
let the width of one tooth equal 14 inch at the 
and the space between the 
the teeth of that wheel are 
will now give an exampl 
clear, Itis required to 

of 2 inch pitch, one of 70 teeth, the r 
70 x 2 inches = 140 aaen, qanl gee. 
wheel, and 30 x 2= 60 inches equal pitch circle of 
smaller wheel, But it is N 
pitch circles before we can actually 
a circle the circumference = diam 

heel = 1 


‘I 
15 


i 
i 


er 


fst 
HAN 


course the diameter = ci 
the diameter of the larger 
inches, and the diameter 
inches + 3°1415 = 


Digitized by GOO 
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add that the teeth of h wheel are neter made of the full 
breadth of the pitch, a 1-10th or 1-12th being allowed for 
clearance.—O. A. T. 

Liooip Izx.— In answer to A Draughtsman upon the 
above, I beg to inform him that there is not a solvent for 
Indian Ink without impairing its qualities; I have found 
in practice that it is never better than when rubbed up a 
short time previous to using it. In answer to query No. 
2 I Aad it is better to colour cloth tracings on the opposite 

de to the lines ; if, however, he prefers colouring on the 
right side by using a little ox gall he me do it wlth 
facility, care being taken not to touch the black ink lines 
or they will assuredly ran.—A DRAUGHT3MAN. 

Liquip Isx.—The only good solvent for Indian ink is 
pure water. The ink should be rubbed gently in a saucer 
or palette containing a little water, until the required de- 
gree of blackness is obtained. It should be rubbed fresh 
ev day for use. I have bought and used prepared 
liquid Indian ink, but it does not work well ; you cannot 
make a very fine line with it, and it smudges when you 
colour over the lines. A little alum dissolved in the water 
you mix your colours with, will work better on tracing cloth 
than colour mixed with water only.—A. SCARGIL\v. 2 

MODEL or STRAM ENJOIXE.— T. H. B., Vol. ii., No. 44, 
can obtain a working model of a horizontal steam engine 
on application to 8. 8., 5, Tipping-square, Ardwick, 
Manchester, 

Micromsrer.—I beg to acknowledge my very great 
obligation to the Fellow of the Royal Astronomical Society 
for his kind and courteous attention and trouble in supply- 
ing an exhaustive description of the Micrometer, and also 
for his generous promise to give drawings of the E:juatorial 
Staud (the time of which shall be at his own convenience). 
In reference to the above stands I would solicit especial 
reference to the construction of the clock. I also beg to 
thank F. R. A. 8. for the general hints and remarks which 
he has so kindly given, and which will be of considerable 
assistance to me.—J. W. B. 

TeImAd. — Without wishing to detract from the credit 
due to Mr. Joseph Peel, I must beg to assure Mr. Herbert 
Hurst that cutting a treble spiral Jin. diameter, and 2ft. Sin. 
long, as described by him, is no very wonderful performance ; 
neither do I consider the inventor of a contrivance for 
effecting this deserves such a very valuable consideration ” 
ere he discloses it. I see no difficulty In cutting one, half 
the diameter, or ten times the length of the one he mentions, 
either in wood or metal.— W. H. N. 

Latur Manpgit.—Allow me to thank Mr. Pearce for 
hig kind answer to my Inquiry as to the cause of my lathe 
mandril heating and binding. He has rightly imagined 
that itis a taper mandril without a collar; at the same 
time I must say that I have often found lathes with man- 
drils, shaped as mine, work very easily. A TORNEg. 

Hroroogn Gas.—In reply to J. P. Lewis (Vol. ii., No. 
45,) the simplest mode of . hydrogen is by sending 
a galvanic current through water when it suffers resolution 
into its two constituent gases, which may be collected 
kad ironed The method of preparing it with Woulfe’s 

le is much resorted to; when it is, the zinc should be 
out in small pieces, so as to quicken the evolution of the 
gas; the sinc and water should be introduced into the 
bottle by one of the necks before the exit tube is fixed in, 
and then add the sulphuric acid by means of the funnel, 
The other method you speak of is very complicated and 
troublesome.—J. H. RICKARD. 

Varxsu.—If D, W. will add about 2 drams. mythylated 
spirit to loz. of his varnish, I think he will find the 
destractive properties vanish. The varnish has beca 
made with a too strong alcohol.—ANn OLD HAxp. 

DARK Portratrs.—An ‘ Unsuccessful Amateur” must 
give his pictures double the exposure; and if still 
black, four times the exposure. The light from only one 
window will be very weak.—As OLD HAND. 

Ngoattve COLLODHTOW.-Unless A. P. is well acquainted 
with Chemistry, it will be much more expensive and less 
satis to make a good negative co'lodion ; however, he 
will find fall instructions for its manufacture in“ Hard- 
wich's aye Sir Se Chemistry.“ I can recommend the 
Negative Coliodions of Thomas, Mawson, and Blanchard 
as being of first-clasa quallty.— Ax Op HAsD. 

Aw AMATEUR.—ELECTRO GILDING.—If we wish simply 
to give the gold a darker colour, the following process is 
said to be weil adapted :—2o0z. of alum, 2oz of saltpetre, 
and jos. of sal-enixum are powdered together, and placed 
in a pipkin with about 4oz. or 6oz. of water, and warmed 
over a fire; into this loz. of what is called gilder’s wax is 

laced, which must be dissolved and gently simmered. 
e mixture must be allawed to cool, when the object is to 
be plunged into it two or three times and then withdrawn. 
The oftener the process is repeated the deeper the colour of 
the gold. It is then to be well rinsed in cold water and 
brushed witha tooth-brush, A green colour is said to be 
given by soft soap and alum.—T. ALLEN. 


THE EXCHANGE. . 

Mnmo SPemnmMENs.—I have a quantity ef good speci- 
mens from the mines of Cumberland, consisting the 
following :—Kidney and specular hematile iron o white 
and coloured quarts, lead and sinc ores, &0., &c. I wou'd 
be to exchange for a few good fossils, or marine 
sheli.—Gwoaee MILWER, 17, Somerset-street, Barnsley, 
Torkchlre. 

PaoTocRaPHS.—I have many fine photographs, both 
large Ano small, and also many objecta for the stereoscope. 
Is be glad to exchange these for a good microscope, 
Thos. H. L., care of Editor of the BxGcLiso MECHARIO. 

MoDELS.—I have a smail working model of a steam 
engine, and also a model steamboat in excellent order. I 
am ng to exchange these for a good telescope. Address, 
A . care of Editor of the Byaiisa ME0gAMO. 

43.—I have some unique specimens of spar, some of 
exeeeding beauty, I shal] be happy to exchange for a small 
=e a 8 screw propeller. Address, G, H., 86, Cowcross- 
street, : . 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


ANSWHSS AND NOTICHS ‘TO OOR- 
RESPONDENTS AND RHADEBS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 

Lutrers applying for information to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR eannot under- 
take to return such as may be rejected, 


James T. B. (Greenwich.)—Write, enclosing stamed en- 
velope, to Spon of Bucklersbury, and they will supply 
your wants, Ths back Nos. contain all you require, 
from the best of pens—those of thoroughly practica! 
men. 

MiILLWRtanT.—If we ave not mistaken, Spon of Bucklers- 
bury have a work—send a stamped address to them and 
they will forward their catalogue, If not them, try 
Lockwood in Stationers’-hall-court. 

R. H. WILLIAMS (Cardiff).—Are you certain you have gone 
over the matter so fully treated on in back numbers? 


We fancy you will fnd what you require therein, If not 
sd es your request, and you will get an answer. 
„T. C.— Mr. Wedgwood was the first inventor. His 


pyrometer consists of two small cylinders of Cornwall 
clay, moulded into fixed sizes and baked at a low red 
heat. The size of these pieces is such as just to admit 
them between two small square brass rods, fixed on a 
plate of the same metal 24 inches long, 4 an inch apart 
at one end and ‘din, at the other. The brass rods 
are divided iato inches and tenths, making altogether 
210 divisions. On exposure to heat the clay contracts, 
as supposed in proportion to the temperature, aud 
the contraction measured on the scale gave, or was 
supposed to give, the temperature, Morveau's im. 
provement on this is a platinum pyrometer which 
measures temperature by expansion. Professor Daniell's 
improvement on this is a small bir of platina 

laced in a tube of blacklead or earthenware. The 

ifference of the expansion between the platina bar and 
the tube is indicated on a circular sca‘e, In this pyro- 
meter, 1° of Daniel equals 7° Fahr. Your other query 
we have inserted elsewhere, so that you may have the 
benefit of the latest experiments. 

A Joiner, Maidstone.—We have been disappointed by 
the non-arrival of the drawings, but hope to publish the 
engravings in a few weeks. 

Tuomas Davy.—1. You can obtain the information through 
Spon, Publisher, Bucklersbury. 2. We have never 
troubled ourselves to inquire, having always looked upon 
the invention“ as a piece of rank quackery, 

Roya Ixstitcotiow —Abstracts have appeared in many of 
the Scientific Journals. The lectures will be printed: in 
full in the proceedings of the Institute. We iatend to 
publish some of them. 

T. P. B., Leicester.—80 far as we can judge your scheme is 
ingenious aad likely to work well. 

Jas. SHarrge.—Itis only a provisional protection and not 
like'y to be carried through. 

A. ScaRGILLL will perceive that the diameter question has 
been fully worked up. 

Joux FLECK, Plumber, Redcar.—Direct to Newcastle- 
street. Strand, London. 

Davin Kwicnat.—It is not the fault of the type, but fs 
caused by bad ink and bad printing ; new type however 
is being cast and will appear in a week or two, 

D. McKeELLran.—First procurea provisional protection then 
seek an interview with the Secretary of one of the 
leading railways. 

C. HorstMann.—We are glad all arrived safe, and shall 
expect to hear from you soon. 

EXCHANGgR.—We expect some drawings and shall engrave 
them as soon as received. 

Bick EAD IKE will see that his answer was forestalled. 

ALFRED BLowriPps.—Entirely according to the metal 
worked up. 

C. C. C.—We believe it to be a very good apparatus. 

A BUBSCRIBER, Warrington.—Write to Mr. William Muir, 
Jobn.street, Adelphi, London. 

DoNaLD F ; your hints will not be lost 
sight of. 

RogERT Hean.—We are informed that similar experiments 
are now being made. 

BANTrAM.— From a gum extracted mostly from potatoes. 

J. 8. B.—There is no law against their beieg run on 
common roads, 

James Wulrrs, Birmingham —Search back numbers. 

FASKLRY.—Two editions were published, one we believe 
by Longmin & Co., Paternoster row. 

A 1 RRkADRR.— Thanks; inserted this week. 

BATTERSEA SILK MII. Is. - We have not heard of anything 
similar and think that it would work well. 

W. II.— Better cement the wall at once. We have tried 
many of the washes but have found nothing but dis. 
appointment; they do not last. 

ABCHETYPE.—Write to Mr. Weale, bookseller, High Hol- 
born, for a cata'ogue; also to Mr. Atchtep, 106, Great 
Russell-street, Bloomsbury. 

A. C. B.—Lockwood & Co., publishers. 

J. W. Bosw.—Address, care of Groombridge & Sons, 5, 
Paternoster-row, London, 

A Youna ToRnAER.— Lou had better purchase some elemen- 
tary work on the subject; we should have to devote 
three or four pages to answer your questions in detail. 

H. J. B. (8heerne-s),—Your query is scarcely clear enough 
for us, we cannot make out what you require. Do you 
mean heating surface, or steam space? Repeat your 
query more elaborately for our next. The displacement 
of the hull regulates the diameter of the propeller, but 
the pitch is regulated by the section of the hull immersed. 
The deeper the immersion, the greater the friction to be 
overcome, 
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Witutan Surrh.— We will endekvsur to do 26 at au early 


M. J. G.—Many thanks for your kind interest. If we can 
we will answer in next; if not, pout uery will appear. 
BinkestRaD.—A common rule to find the nominal horse 
power of a condensing engine 1s to divide the square of 

the diameter of the piston in inches by 30 :— 


; ds : 
| Formate :—Nom. H. P. = =} Let the dia- 


1600 
meter be 40 inches. N. H. P, = 2 = 68:38 H. P. 
30 

THORNBURY.—Hemispherical ends offer twice the resist- 
ance to bursting of cylinders of equal diameters, and 
hence for the same pressure, require only half the thick- 
ness of metal. 

CRANK (Kirkaldy).—To find the depth of crank boss in 
inches, multiply square of diameter of cylinder in inches 
by pressure of steam in lbs, per square inch, by length of 
crank In inches, dividing product by 1000 times the 

difference between the squares of the interior and ex- 
terior diameter of the crank boss. Formula —Let p = 
pressure of steam in lbs. per square inch; / = length of 
crank in inches ; D — diameter of cylinder in inches ; d', 
d, — exterior and interior diameters of crank boss in 
inches; J = length of crank boss in inches, 


pilD? 
b= 


1,000 (d'2—d:) 
Let the steam pressure be 40 lbs. per square inch; length 
of crank, 8 inches; diameter of cylinder, 12 inches; in- 
terior diameter of crank, 8 inches; exterior dittn, 5 
inches, Then 
40x8 x 148 


1,00) (25 —9) 
„, We have to ask our correspondents to sign their com- 
munications that they may be able to recognise the 


=3'29 inches, nearly. 


answer. A Subscriber” is po signature—we have 
i by the thousand; the same witii Well Wisher,’’ 
C, 


PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal. 
APPLICATIONS FOR LETTERS PATENT. 


28g, Jorgen Balthazar Dalhoff, improvements in the manu- 
facture of files by means of machinery for smoothing 
and cutting them.—Janauary, 3), 1866. 

189. Henry Shaw, improvements in the means and - 
ratus of communicating motion or power from the 
ee of a train to any part of the train.—Jan, 30, 

66. 

201. John Garrett Tongue, improvements in obtaining 
motive power either giving or not giving light,—A 
communication.—Jan. 30, 1866, 

800. William Robert Lake, improvements in working and 

treating ind®-rubber, gatta-percha, and other similar 

ms.—Jan. 31, 1866. 
orge Greaves, improvements in treating certain 
chemical matters and compounds for producing glazcd 

surfaces.—Jan. 31, 1866. 

309. Alexander Dembinsky, an improved composition for 
burning in lamps and otherwise the residuum there- 
from being applicable for use in flreworzs and for 
other purposes.—Jan. 31, 1866. 

311. William Darlow, improvements fn electro-magnetic 
engines for obtainiog and applying motive power.— 
Jan, 31, 1866. 

312. Hector Auguste Dufrene, an improved hydraulic steam 
bammer.— A communication.—Jan. 81, 1860. 

318. George David Jones, a new and improved construction 
of pocket for male or fema e attire, whereby the 
property contained therein is rendered secure from 
theft or accidental loss.—Feb. 1, 1866. 

319. James Bouverie Grant, improvements in apparatus 
or machinery for alng and refining petroleum 
and other Oils.—Feb. 1, 1866. 

322. William Bryer Nation, improvements in the purifica- 
tionand hardening of paraffin wax.—Feb. 1, 1866. 

334, David Winstanley, improvements in producing print- 
ing surfaces by the aid of photography. —Feb. 2, 1966. 

326. Charles Herbert Holt, improvements in obtaining 
adhesion of the driving wheels of locomotive engines 
to the rails of rallways.— Feb. 2, 1896. 

327 William John Blinkhorn, improvements applicable to 
the apparatus for commanicating or signalling between 
passengers and the guard and engine driver of 
railway trains.— Feb. 2, 1866. 

331. George Barker, improvements in sewihg machines.— 
Feb. 2, 1866. 

337. William Mackintosh, improvements in holding details 
for lathes, vices, and wrenches. - A communication.— 
Feb. 3, 1866. ; 

388, Albert Horwood and Charles Brumfit, improvements 
in galvanic batteries for keeping up constant currents 
of electricity for railway train signals and electric 
telegraphic parposes,—Feb, 3, 1866. 

339, William Hibbert, an improved mechanical valve 
respirator.—Feb. 3, 1866. 

341. John Holliday, improvements In the mantfacture of 
red coloring matter or dye.—Feb. 3, 1866. ` 

344. Robert Jobson, improvements in moulding artieles of 
clay, earthenware, or porcelain, and in apparatus 
used therein.—Feb. 3, 1866. 

346, Theophilus Alfred Gilbert Willington, improvements 
ina s for heating conservatories, apartments, 
or boilers by means of gas. — Feb. 3, 1866, 
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IFICATIONS, &0. PUBLISHED DURING THE 
en 8 BANDING fib Fesruary, 1866. 


8 ing bottles, J: H. Johnson—8d. 
on 2 generators, J. a ohnson—l0d. 
408. e carriages, D. Morris, J. Morris, and J. Morris— 
1 


610, Fitting sliding itions E stables, &c., L. Le C. Cottam—8d. 
613. Sheep shears, W. Clulow— 
613. Marine steam boners, E. Ra 1— 4d. 
14, Casting steel tyres, J. Whitley— 
444. Sha oe Ale and other blanka, T. Turton—10d. 43 
617. Dyeing and preparing cotton and other warps, A. Akeroy d— 
650. Pumpe, R. A. Brooman—4d. 
631. Safes, 8. Phillips. and J. Groves—4d. 
%22. Combing wool, %., S. and W. Smith —1s. 
633. Covered springs or skirt wire. T. B. Sperry—8d. i r 
624. Preserving ships and other structures from corrosion, F. 
Cruickshank —4d. 
625. Numbering machines, T. Craig and D. Carlaw—4d. 
696. Buffers, W. J. Oliver—4d. 
627. Scutching flax, c., A. Potts—4d. 
628. Hooping bales, W. Riddle—2s, 9d. 
639. Caustic liquor, T. Nicholson — 4d. 
630. Manufacture of crucibles and pots, G. Nimmo—8d. 
G31. Preparing hides for tanning. W. Clark — 4d. 
632. Testing grain an i seeds, W. Bunger— 18. 
6 33. Bridges, E W. Toung—8d. 
634. Tabular boilers, R. A. Brooman—10d. 
635. Measuring the human body, J. H. Wilson—1s 
636. Heating, cooling, and ventilating, I. Perkins—Is. 4d. 
637. Shoes, 15 A. E. A. Aubert, and G. E, M. Gerard —4d. 
638. 3 5 . Clark —8d. 
Horse - . Clark — Od. 
oa. Joints toc bore. drawers, &c., H. W. Wimshurst—2zs. 

641. Steam hammers, J. Dodge—4d. p w 
% Specifications will be forwarded from the Commissioners o 
Patents Office, Southampton-buildings, Chancery-lane, by post on re- 
ceipt of the amount of price and postage. Sums exceeding 5s. must 
be remitted by Post-office Order, made payable at the Pout-office, 5, 
High Holborn, or Mr. Bennet Woodcroft, her Majesty's Patent Office. 
We cannot undertake to forward Specificatfons, or Books advertised 

from the office of Tun Excise Mecuanio. 


PROPERTY RECORD. 
—0 
SALES AT GARRAWAY'S. 
By Messrs. BROAD, PRITCHARD, & WILTSHIRE. 


Freehold six houses, {a Libra-road, Old Ford, of the 
value of £148 4s. per annum —sold for £1,095. 

Leageho'd two cottages, Nos. 7 and 8, Lefebre-road, Old 
Ford, producing £46 16s, per annum, term 99 years from 
1866, at £6 10s. per annum —£250. 

Leasehold three residences, Nos, 136, 138, and 140, 
Church-road, De Beauvoir Town, Islington, producing 
£157 per annum, term 80 years from 1858, at £16 per 
annam—£1,790. 

Leasehold two residences, Nos. 17 and 18, Seymour- 

lace, Bryanston-square, producing £96 per annum, term 
ars from 1808, at £11 18s. per annum l, O06. 

Leasehold residence, No. 8, York-cottages, Brompton, 
let at £50 per annum, term 80 years from 1826, at £15 per 
annum— £775. 

Leasehold residence, No. 3, North-terrace, Alexander- 
square. Brompton, let at £60 annum, term 80 years 
from 1823, at £9 per annum—£690. 

Leasehold house, No. 3, Stafford-street, Marylebone-road, 
Lisson. grove, let at £50 per annum, term 71 years 
1796, at EG 10s per annum—£100. 

By Mr. Joun DALLOR. 

Freehold house and shop. with workshops, yard, 4c., 

No. 425, Oxford-street—£2,069. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


Erection of a Farm House at North Waltham, near 
Basingstoke, Hants.— Particulars of Mr. Clarke, Clerk of 
the Works, North Waltham. 

Contracting with the Laton Local Board of Health, for 
providing and laying York paving, Denner Hill Channelling, 
aod York Curle, and also for levelling and metalling road- 
ways.—Particulars of Mr. Sandoe, 15, Stewart Street, 
Luton, Beds. l 

Erection of a Coastguard Station at Greencone, near 
Lennor, in the county of Oornwall.— Particulars at the 
Coastguard Office, Admiralty, 

Erection of a Lunatic Asylum at the Royal Victoria 
Hospital at Netley, in the County of Hants,— Particulars 
at the War Office, Pall Mall. 

Construction of about 1,000 feet run of Brick Sewers, in 
the Parish of Chelsea.—Particulars of Charles Lathe, Esq., 
Vestry Hall, Chelsea. 

ply of Materials and Execution of masons, paviors, 
and bricklayer’s jobbing and measured work in the Parish 
of St. George-in-the-East.—Particulars of W. H. Howell, 
Vestry Hall, Back Road. 
- Construction of a New Wood and Brick Church at Talke, 
North Sts ffordshire, designed by G. E. Street, .— 
Particulars at the office of Thomas Sherratt, Esq , e, 
near Kidsgrove Station, North Staffordshire. 8 

Erection of Railway Station and other Buildings for the 
Directors of the London, Brighton, and South Coast Rail- 
Wa pd ge ~E alow ge at the Office of Sir Chas. Fox 
and Son, 8, New Street, Spring Gardens. 

Supply of Building Materials for Repairs of Convict 
Prisons.—Particulars at the Office, 45, Parliament Street, 
Westminster. 

Apperatus snd Ironwork required in the erection of New 
Gas Works at Hornsey, Middlesex.—Plans and Specifica- 
tions at the Office of Jabez Church, C. E., 6, Martin's Lane, 
Cannon Street, 

Alterations to Coleford Market Hall.— Part iculars at the 
Office of Mr, W. H. Fryer, Coleford. 
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TENDERS SENT IN FOR BUILDING 
WORKS. 


For additions to the Roman Oatholic Diocesan Seminary, 
Belfast. Mr. John O'Neill, architect: — Byrne (accepted), 


£5,090, 

> Fora detached residence in London-road, Enfield. Mr. T. 
J. Hill, architect :—Woodward, £2,300 ; Rivett, £2,298 ; 
Bell and Son, £2,118; Webb and Sons. £2,059 ; Colls and 
Son, £1,964 ; Patman, Brothers, £1,897 ; Fairhead, £1,876; 
Cushing, £1,862. 

For constructing new sewer, Manor-road, Bermondsey.- 
Mr. George Elkington, surveyor :—Reddin, £2,480 ; Bloom, 
field. £1.750: Thackeray and Pearce, £1,595; Kelly 
21.460; Kent, £1,458 ; Parker, £1,397. 

For Primitive Methodist Chapel at Stratford-upon-Avon, 
Mr. Thomas T. Allen, architect —J, and G. Calloway (ac- 
cepted), £395. 

or new manufactory in Drammond-road, Bermondsey, 
for Mr. James Peek, Messrs, Davison and Scammell, 
architects :—Hill and Keddell, £20,244 ; Brass, £19,894 ; 
Higgs, £19,544, Adamson and Sons, £19,616 : Coleman, 
£19,450; Conder, £19.399; Gammon, £19,330; Hart, 
219,120; Maeers, £19,000 ; ‘Trollope, £18,943 ; Munday, 
Had Browne and Robinson, £18,485 ; Dove, £218,430 ; 
Rider and Son, £18,160. 

For erecting a pair of villas at Upper Tooting, Surrey, 
for Mr. Herbert W. Taylor. Messrs. Wimble and Taylor, 
architects :—Colls and Son, £3,374 ; Adamson and 8on, 
£3,300; Perry and Co, £3.275; Marsland asd Sons, 
£3175 ; Guliand and Thompson, £2,900. 

For the erecti.n of two cottages and stables at Mor- 
timer, Berks, for Captain Adams. Messrs. William and J, 
T. Brown, architects :—Sheppard, £1,186; Barnicoat, 
£1,063 ; Dodd, £1.059; Strong, 21,026. 

For two detached villas for Mr. John Peache. Sevenoaks, 
Kent Mr. H. Cronk, architect :—Hyder, £3 555 ; Stevens, 
£8350; Yates, £2,958; Hoadley, £2,890; Wiltshire, 
£2,875 ; Potter, £2,860. 


LATEST PRICES OF METALS, 


COPPER, Zs. d. £ . d 
British — cake and tile............per ton 96 0 0 0 0 0 
Sheet Seoseesaoecevsessseogoscesssseeeee do 101 0 0 0 0 0 
IRON. . 
Pig in Scotland eee eee pe ton. 8 5 6 cash. 
Welsh Bars, in Lo 9 0e do 7 15 0 0 0 0 
Wales . do 700 000 
Staffordshire ... do 810 0 — 
Sheets, single in London EE do 10 18 0 — 
Hoops, first quality. . e e ee do 9 15 0 — 
Pig, F F 

5 © 0eccesseeegeeeesocenres per 1 
Red Forga 282080080890 000 0688 do 22 10 0 8 
QUIOKSILVER aso . . . .. o. DET bottle 7 18 6 8 0 0 

STEEL. 
Swedish faggot „ee De ton 16 0 6 — 

9 e. . . .. . e do 18 0 0 = 

° e 
E lish Block eee e Per ton 102 0 0 m» 
jas 0 %%% 0 do 108 0 6 — 
PRICES CURRENT OF TIMBER. 

Per load— E . E s5. £ B 4 8. 
Teak eeecesoecses eee 11 10 12 10 2nd do LELIKE] 12 10 14 0 
Quebec, red pn. 3 5 1 15 St. Petersbur 

yellow pine 215 310 Fel... . . 1010 13 0 
Memel 0 9 6 0 0 0 0 0 Finland 0 0 9 00 8 0 10 0 

elm . 810 8 O Memel or 0 00 
Dantzic oak...... 3 10 6 0 Christiania, per 

AER 25 3 10 C. 12 ft. 

Memel fir 5 3 0 3 10 by 8 dy 
Riga 8 56 3 10 9 in. yellow 18 0 23 0 
Swedish ......... 2 0 2 10 Deck, Plank, 
Masts, Quebec, Dan tzio, 

ine... 6 10 810 per 40 ft. 

yellow pine 5 0 60 6 In. 014 1 6 

red pine...... 0 0 O O] Staves,perstand- 

Lath wood, Dant. ard M. 
m.. . .... 5 10 6 10 Quebec, pipe. 80 0 85 0 

St. Peter s., 7 0 8 0 uncheon... 20 0 25 0 
Yellow Pine, per Baltic crown 

reduced O. Pipe eee 70 0 190 0 
Canada, ist qual. 17 0 19 10 
MISCELLANEOUS. 
E . 4 B 8. E s8. 
Punto STONE pr Olive, Gallipoli... 580 0 0 
ton . .. 8 O 8 0 Cocoanut, Coch. 

OILS, 40. ton @e¢ecoues eeee 61 0 62 0 
Seal, pale pr. tun 50 0 0 0 Palm, fine ......... 4110 0 0 
8 body LEKTE] 116 0 117 0 Linseed eeseseceeene 36 10 0 0 
JOD eee 51 0 O 0 Rapeseed, Eng. 

Whale, Sth Sea pale oe 56 0 7 0 

pale . . . 48 0 80 0 40 10 


Cotton, seed ...... 34 0 


LONDON COAL EXCHANGE. 
Pricks oF Col. PRR Ton. 

Bate’s West Hartley, 148. 6d.; Holywell Main, 178. 0d. ; 
Wylam, 17s. Od.; Shaw’s Hartley, 18s. 6d.; Walls End 
Hatton, 18s.; Walls End South Hetton, 178. 6d.; Walls 
End Hartlepool, 17s. 3d. ; Walls End Heugh Hall, 16s. 9d. ; 
Walls End East Hart! l, 17s. 6d.; Walls Eod South 

Kelloe, 16s. 9d. ; Walls North Staffordshire, 17s. 


Tae RewarpD or MeRrIT.—It gives us pleasure 
to have to record that Mr. James Martin, the 
author of The Screw Cutler's Guide, and the in- 
ventor of the excellent radius gear, illustrated 
and described in these pages some time since, has 
received a first class prize—a silver medal from 
the prize committee of the South-East London In- 
dustrial Exhibition, recently held in the Hospital 
at Greenwich. 
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THE MECHANICS EMPLOYMENT LIST. 
SITUATIONS VACANT. 


rienced Manager for Quarries 
abroad. Application by letter addressed A. B., Mr. 
Ingram's, 58, Oharles- street, Westminster. 

PAPER RULER.—First-class Working Foreman. Wages 
to commence at 86s. Address John J. Watters, 6, Crow- 
street, Dublin. 

LOOKMAKER.—A 3 Competent Foreman. 
Apply to R. Y., Deacon’s Newsrooms, 154, Leadenhall- 
street, E. O. 

LOCK MAKER. - Apply 106, Tork- road, Lambeth. 

MEN’S RIVETER.—Best wages. Apply Dan Turners, 
Church-way, Somers town. 

MILK-CAN MAKER.—Apply G. and S. Burnard's, 9, 
Webber street, New-cut, 

HAMMERER (Metal or Silver).— Apply G. Betjemann & 
Sons, 36, Pentonville-road. 

CARPENTER (Journeyman).—Apply at 89, Church -street 
Enoret ( yman).—Apply : 


GRANITE.—An Expe 


PRINTER on Oil Baise in the country. Good wages. 
Apply to Mr. Dawson, 44, Noble-street, City. 

PENCILMAKER —An Efficient Workman. Apply at 11, 
Percy-street, W. 

ENVELOPE CUTTRR.—Apply by letter to X. P., care of 
Mr. G. Mills, Old Jewry. 

FANCY BOX MAKER.—Qood Cutter. Apply to W. 
Williams, 14, Little Britain, Aldersgate-street, City. 

TURNERS and Lads used to soft wood.—Apply 1, Appel- 
ton- place. Westmorlaad-road, Walworth. 

WOOD TURNER.—Apply B. Samson, 7, Little Anchor- 
street Church-street, Shoreditch. 

PRINTERS’ PRESSMAN, one who has a knowledge of 
Main's machine. Address, Typo, 4, Gloucester-place, 
Upper Grange road. Bermondsey. 

JEWELLERY ASSISTANT, Address, A. Z., 9, Upper 
Charles-street, E.C, 

sr MAKER. App'y 34, Old Oastle-street, Shore- 

tch. 

CABINET MAKER (full pric) paid.) Apply 72, Upper 
Whitecross-street, sf Luke's. oe) aoe 

IRONMONGERS’ ASSISTANT, Apply to J, Samuel, 
Ironmonger, 8, Bowman’s place, Holloway, N. 

LOCKSMITH and BELLHANGER, Apply at Hepburn‘s, 
93, Chancery-lane. 

JOINER, Wages, 7d. a ed 
Post-office, corner of Drury-lane and Long acre. 

ENGRAVER (Heraldic). Apply James F. Barnard, 5 
Bream’s-buildings, Chancery lade f 

SMITH.—Apply to D. Howard, Ironmonger, Brentferd. A 
reference required. 

BRASS FINISHER and GASFITTER. Apply at W. P. 


hour. Apply by letter to H., 


Wenham's, 81, Ohurch-street, Croydon. 

An ENGINEER to take charge of the Steam Pumps, 
Pipes, Dams, and other Works of the Belfast Water 
Commissioners. Salary, £250 perannum. Apply to the 
Secretary, Rosemary-street, Belfast. 

For China, Two BOILER MAKERS, one in the capacity 
of Foreman. Apply to Messrs. James Morrison and Co., 
2, Crown-court, Philpot-lane, City. 

BUILDER'S CLERK.—Situation permanent. Apply to 
C., 10, Fitsroy-place, Highgate-road, N.W. 

ARCHITECT'S ASSISTANT.—Well up in design. Apply 
to T. K., care of Mr. Woodward, Haling-road, Croy- 

on, e 

First class Slate ENAMELLER. Address to W. H., 135, 
Field-street, Everton, Liverpool. | 

PLUMBER.—An Experienced Man, as Foreman, to take 
the Management of a Business. Apply to Mr, Robinson, 
41, Upper Ebury-street, Pimlico. 

FOREMAN of Carpenters and Joiners, Apply to Mr. H. 
ce Builder and Contractor, Magdalen-street, Col- 
chester. 

SURVEYOR’S ASSISTANT.—In the Office of an Architect 
and Surveyor, in London. Apply to Alpha, care of 
Charles Barker and Sons, 8, Birchin-lane. 

BUILDER’S CLERK.—He will have occasionally to super- 
intend a lot of men, In addition to keeping a set of 
oor Apply to H., 6, Carnaby-street, Regent-street, 


ARCHITECTS’ ASSISTANT. — Accustomed to making 
detail and working drawings. Address Shenton and 
Baker, Architects, 18, Friar- lane, Leicester. 


SURVEYORS’ ASSISTANT. — Permanent employment 
Apply to X. T., Messrs, Austin and Fisher's, 13, Moor- 
gate-street, E.C. 


Hian AND Low Pressure BoiLErs.—We find 
from the scale of premiums issued by the National 
Boiler Insurance Association that the rates charged 
for insurance increase with an increase in the 
pressure at which the boiler is worked. Thus a 
boiler, the condition of which places it in the A 
class, can be insured for 158. per annum if worked 
ata pressure of 25lb. per square inch; if the 
pressure is between 25lb. and 401b. the premium is 
20s. ; if between 401b. and 601b, it is 25s., and if 
the pressure is above 60b. it is 304. per annum. 
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IMPORTANT TO ADVERTISERS. 


Proprietor of the ‘‘ English Mechanic gives inser- 
tion a orkmen’e Advertisements, '' Situations Wanted. ” 


at the charge of One Shilling each Adcertisement, not 
e ing ords. Every additional Eight Words 
Fourpeace. 


Postage stamps received from advertisers in the country. 
OFFIOE, 75, FLEET STREET, LONDON. 


W ANTED, a Situation, by a Pattern-maker, 

EFF 
oocupy spare time at the Pattern — ets, ost- 
office, Northampton. 


Young Man, Age 20, who bas served his time 

and office of a Marine Engineer, desires an EN- 

idF as DRAUGHTSMAN or otherwise.—Addres, Engineer, 
1, Hampton tarraes. Cotham, Bristol, 


Young Man, 17 Years of Age, well-educated, 

2 to de ARTICLED to afirm of Mechanical | Rogineers 
where he will lag y ee a 3 of ro 1 a 
Erecting Bhop — ° 0 * wn, 
5, Rumeecy-road, — 8 


CIVIL ENGINEER’S and VALUERS 
Assistaut desires an ENGAGEMENT at home or abroad, speaks 
sence and German.—Address, R, 8., General Post-office, Manches 


THOROUGH Practical ENGINEER and 
DRAUGHTSMAN desires an ENGAGEMENT as Assistant 
or Foreman in a amall 5 no objection to go abroad. 
Address, Engineer, 7, Ann’s-place, Marlboro’-road, Old Kent-road, 


E 
ANTED, by a Practical JOINER, , aged 30, 
a RE-ENGAGEMENT as WORKING SHOP FOREMAN, or 
Take c ofa Job, Good Reference.—Address, A, B., 5, - 


Wan TED, a SITUATION as GENERAL 
SHOP or our. DOOR FOREMAN, in a Builder’s office ; or to 
take the entire CHARGE of a JOB. Is a carpenter and joiner, Age 
A. and thorough! A 47. in every bran 0 buldog 
trades.—Address, V. d. Mr. Barrow’s, II, Moreton- street, Pimli 


2 
aged 34, who is a neat draughtsman, good colourist, accurate 
and understands th Offices. Terma (if 
Veritas, Post-office, Halstead 


permanent), £1. per week.—A 
Essor. 


ANTED, by a respectable Young Man, a 
SITU ATION as IMPROVER to the PLUMBING.—Address, ; 
Kmith, Bilver-street, Edmonton. 


Maj s Oo ant The portar sots of Instruments, 
from 16s. to 42s. ; Telescopes, 5 miles range, fro 

1 niles ato, 8s. ad. and 10s. 6d. ; Boxwood 
divided, 2s. FFT 
o fall moe orders payable 
Cross 3 Liste of pricesforwarded on application. 


AUTION to ARCHITECTS and BUILDERS, 
In 3 of complaints arising from the substitution of 
INFERIOR SPURIOUS *ARTIOLES instead of 
SMITH'S PATENT DOUBLE-ACTION DOOR SPRINGS: 


Patentes, 69, Princes-street, Leicester-equare, London 
aod SUCH ONLY are WARRANTED 


1 CONTRACTORS, ENGINEE RS, SHIP 


UILDERS, COLLIERY OWNERS, &o.—Sections. and 3 


ted, or Galvanised ire Rods for drawi telegra 
or gery Be Galvanised. W. ad ie 
or Tram Rails; Hoop Iron, Bar Iron, Nail Rods, lie Nut Iron, Gut- 
, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 


DUBLIN 
INTERNATIONAL EXHIBITION. 


No. 632— CLASS D—Sgcrion 22, 
PRIZ MEDAL 


AWARDED TO 
HAT O00 D 8 
PATENT SAFE AND LOCK COMPANY 
(Limited), 

LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, 


FERE-PROOF SAFES, LOCKS, &. 
WITH SPECIAL MENTION OF THE 
“WEDGE PROOF FASTENINGS” 
OF 
S. CHATWOOD 
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INSURANCE COM- 
PANY. 


Heap Orricns, 
LONDON: ROYAL INSURANCE 
BUILDINGS, LOMBARD- 


STREET. 
LIVERPOOL: ROYAL INBUR- 
ANCE BUILDINGS, NORTH 
JOHN EET. 


1888. 
While for 1864 they amounted to 


£406,403. 
The ROYAL INSURANCE COMPANY has invariably been dis- 
ml Arata for its promptitude and liberality ia the settlement of 


LIFE DEPARTMENT, 
and position of this Branch will be best shown 


The rapid progress 
by the following statement of the New Life Business effected for the 
years 
Net Sum Assured 
on New Policies after Net Premium: 
educting Gurantees. 
E s. d. E 1. d. 
1860.. 449,241 16 3 15,079 17 10 
1861.. 321.101 17 0 16,637 0 
1869... 701,437 15 22/3 ß 22,133 13 2 
1863.. ee 762,546 18 10 6 % ee „„ „ 1 — 18 8 
1864.... . 1,014,807 11 5 .. 08 le 7 
Large Life ‘Bonuses è Five Years. ‘Those . Allocted have 
een the largest ever co pa oped piven b 5 . company, 
Security Fiy and wehes, 
“Capita £3,000 003. 
PERCY M. DOVE and A 


JOHN B. JOHNSTON, in London. 
2% The ROYAL INSURANCE COMPANY will give its clients 
every advantage to be derived from the Reduction of the Duty on 
Fire Insurances 


TEE VICTORIA BENEFIT SOCIETY. 


Enrolled Pursuant to Act of Parliament (18 and 19 Vict.. cap. 63. 


Chief Office, 49, Fleet Street, London, E.C., with Branches th roughout 
the Country 


VICE-PATRONS. 
Richard D. Alexander, Esq Per. Jabez puma, D.D. 


Mr. t Atkinson, v. Frederick Trestrai 
Rev. Thomas Aveling. Harhar Twelvetrees, Esq. 
J. Broomhall, Esq. 

TRUSTEES. 
James Abbiss, : | Jobn Francis Bontems, Esq. 
Charies Henry El „Eg. 

AUDITORS. 
Hy. J. Phillips, Esq., F.. . 1 Cornelius Walford Esq., F. 8. . 
A. Shrimpton, Esq. F. S. A. 
G. M. Murphy, Esq. e h A. H Esq 

0 . osep orner, * 

Edmund Fry, 220. | Henry Thomson, Esq. 


PHYSICIAN. 
James Edmunds, Esg., M.D., L. R. C. P. 
STANDING COUNSEL. 
Samuel Pope, Esq. 


BANKERS. 
The London and Westminster Bank. 


ACTUARY. 
W. S. B. Woolhouse, Kaq., F. R. A. E., &c. 


More than 90,000 for Assurance have been received. and 

upwards of £10,000 in claims, 

This society is pted to every class, saves all the expenses of 
Public House Meetings, which are forbidden by the rules, secures 
the advantages of a Sick Endowment and Burial Club; divides the 
whole of the Profits amongst the Members; and is enrolled under 
Act of Parliament, and certified by J, Tidd Pratt, rg 

It provides a Weekly Income during Bickness, sion in Old 
Age, £10 to £200 at Death, and Endowments up to £200. Is. 7d. per 
month at 23 years of Betra ie a Week in Sickness, with 
Medical attendance Medicine. ir month at age 18 will 
secure £10 at Death, 18. ld. per month wil wi ours 210 at t'a period of 
13 years hence. Agents wanted in Districts not represented. Rules, 
6d. Tables and every rmation may be obtained by applying to 


the Agents, or 
FREDERICK AUGUSTUS NEW, Secretary. 
Agents Wanted in Districts not represented, 


Now Ready, price Sixpence, 
HE RIGHT and WRONG ot of BENEFIT 
SOCIETIES, by Frederick Augustus New. Dedicated to the 


Right Hon. Lord 
“Few men could sit do vn to the task of writing on benefit 


ocioties armed with more knowledge and ability than Mr. New, and 
n the small and useful work before us he has brought intoa con- 
ensed form more information on the subject than we have ever be- 
Frat W two covers.“ — The Social Science Review,” Oct. 
U 
He wishes entire success to the work.“ Lord 3 
London: William Tweedie, 337, Strand. Manchester: Abel Hey- 
wood, Oldham - street: and may be had of the Agents of the “ Vic- 
toria,” or ordered of any Bookseller. 


WEALE’S SERIES. 


Catalogue on Application. 
CRANES AND MACHINERY FOR RAISING 
HEAVY BODIES, by J. Glynn. Is. 
STEAM ENGINE, by Dr. Lardner. 1s. 
TUBULAR AND IRON GIRDER BRIDGES 
by G. D. Dempsey. 1s. 
LIGHTHOUSES, their Construction and Illumi- 
nation, by Allan Stevenson. 3e. 
STEAM BOILERS, their Construction and Man- 
‘agement, by R. Armstrong. Is. 6d. 
RAILWAYS, Construction, by Sir M. Stephen- 


son. Capital and Dividends, by B. D. Chatta- 
way. 2s. 6d. 


London: VIRTUE, BROTHERS, & CO., 1, Amen Corner 
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THE PATENT CAP FOR MAS, DRAWINGS, &c, 
Disc at end 


Showing plan “Capped.” 
ESSRS, WALLIS and Co., be 


Professions, to their invention for 


to draw the 
those engaged in 


and preservation of every k of maps, plans, draw- 
iuga and indeed, of rolled documents in general. 


ends got torn or frayed ; and from the want ots Sere means of 
en any particular map is required. 
The invention of Wallis and Co. obviates these and minor evils. 


4 
3 
ç 
28 
3 
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3 
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of wooden rollers, and the trouble of covering, and, 
be used again and again. 
To be had ony of the Patentees, 

Wu. WALLIS and Co, 
1, Charles-street, Parliamont-atreet, Westminster, S.W. 


POPULAR RE-ISSUE, IN CHEAP WEEKLY NUMBERS, 
OF THE 


FAGLISH CYCLOPAEDIA, conducted by 
CHARLES KNIGHT. 


The wide range of subjects, 


together with the sont verenlity of 
information contained in ue EN A,” 


the advantages of its thoroughly useful and interesting character. 


A Popular Re-issue in Cheap Weekly Numbers, will be 
published as follows :— 
On Jan. 20— Arts and Sciences . .. .. Bd. 
On Fed. 24—Biograp hy EEKE EE 22 2 6 „66 
On March 31- Geosray ny ae 85 
On April s8— Nat tory . e e eooo o eeeoe 
Each Weekly Number will contain from 16 to 14 pages, and ‘he 
whole Re-issue will be completed in about three years. 


SUPPLEMENTS TO EACH DIVISION, 


connected with the rapid progress in hical and oscientific 
discovery. and embracing ali the most desirable and important facts 
in to history and biogTapby, and tracing 8 due order the 


changes of public affairs, either commercial, r social, are in 
course of on, under the editorial senerintendance of Mr. 
CHA IGHT. Due notice will be given of the publication 
of the ny fesse wain will certainly exceed the limits of one 
volume to each Di 

To the Members of Mcchanics’ and Literary and Scientific Institu. 
tions, Working Men's Clubs, and other associations for the 4 

her wise an 


sums at once, would gladly avall N Ris the op ty, by 
15 BE. etal and d exten- 


a Volume of each Division likewise, in a neat strong 
cloth binding, every three or four months. 


The Re-issue commences on January 20, in 5d. Weekly numbers, of 


the 
ARTS AND SCIENCES; 
Or, Fourth Division of "THE ENGLISH CYCLOPARDIA.” 
Conducted by CHARLES KNIGHT. 
To be followed by the other Divisions and by Supplements. 


BRADBURY, EVANS, and Co., 11, Bouverie-street, Fleet-stroet, KC 


This day are published in 1 vol., 8vo., clo price 8a. 


London: TRUBNER On "60, Paternoster-row. 


In 1 vol, Crown 8vo., Cloth, price 7s. 6d. 


Ts Cadet NOK, Cin or Steam for the Student. 

ni e DB, „ U.8. A., ani R. H. 
8. N. ith numerous elugravings, 

Teton | TRUBNER à & Co., 60, Paternoster-row: 


WORKMEN'S WAGES. 


AXTON’S TABLES : to enable Workmen at 
a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen’s time. 


re on ied tor ite posh st Si cays 
Workmen 0 or the or 
HENRY LAX TON. C. CE. and Architect, 34, Arundel-street. Strand. 


One Volume, post 8vo. with portrait, price 9s. 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 
Establishing the origin of the art. 

By HENRY DIRCKS, C.E, &c, 
Author of The Life of the Marquis of Worcester,” &c., &c. 
London: E. & F. N. SPON, 16, Bucklersbury, R. O. 


BOOKS ON ENGINEERING AND ARCHITECTURE. 


(EATIS, and POST-FREE to all ot me 
World, E. and F. N. SPON’S Sent ca DA 

New and Second-hand, relating to Architecture Pas eT 
Mechanical, and Military tary Engineering, Mctellares 8 ere ining, 
Shi Polais and Nautical Affairs, Mathematics and Natural 


otophy, Trades, Manufactures, &., &c. 
London: E, 4 F. N SPON, 16, Bucklersbury. 


ENGLISH MEOHANIO AND MIRROR OF SCIENOE. 


UPFIBLD GREEN, 
JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 
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RAPIDITY AND ECONOMY. 


TUCK’S PATENT STEAM PACKING. 


ADVANTAGES.—A more perfect va- 
cuum is obtained, Friction reduced, 
mg creat saving in oil and tallow, and the 
— king is gradually and e 
orn away without bec oming hard, 
Thus obviating 
drawing the old Pack 


J. H. TUCK AND CO. 35, 


a CANNON STREET, EC. 
AOSS WORKS, LAMBETH. 


Tr 9 J. H. TUCK AWD 00., 

Á - O 2. be sg to call atlentl n to the annexed 

co “TRADE MARK,” which in future 

AN \ will appear upon each length of 

~ $ a TUCK’S PAFENT PACKING, as also 
` upon their other Rubber Manufac- 


tures, ? 
VALVES GUARANTEED QUALITY. 
SHEET IyDIA-RUBBER. 
r a TUBING 


J. 11 TUCK AND CO. 35, 
CANNON STREET, E.C. 
TRADE MARK. WORKS, LAMBETH. 


~ ý- my | 


— 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKEBS, 


191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 
JOSEPH BSBTANLBY, 
Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


83, FIKLDGATE-STREET, WHITECHAPEL-ROAD, I. 


Patterus designed and trom instruction accerding to 
ret] ent. 


JAMES LEWIS, 


(Late Lewis & Son), 
CNGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 
4}, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS, 
treet, Btrand.) 


(Late of -$ 
Machinery made to dar ee atterns, oy Worked 
0. 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched) 
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R. HENRY WILSON, of Stockton-upon- 
Tees, has patented certain improvements 

in apparatus for injecting tallow or other 
lubricants into steam boilers, &c., and for 
regulating the flow thereof; which improve- 
ments, we have thought, might be interesting 
to. many of our readers, Mr. Wilson claims 
injection by means of a force-pump, also by 
means of the gravity of condensed steam, and the 
means of regulating the flow. Various modes of 
construction are described in the patent specifi- 
cation ; but one will here suffice. Inside a metal 
cylindrical vessel is cast a small force-pump, into 
which is inserted a hollow plunger, perforated with 
small holes. On the bottom of this plunger is 
fixed a valve of brass or of any elastic substance ; 
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WILSON’S INJECTING LUBRICANTS INTO CYLINDERS, &e ` 


to the bottom of the pump is attached a box in 
which is fitted a valve, and to this box a stop- 
cock is attached ; between the stop-cock and the 
boiler is formed a communication, by a tube 
attached to each by screws and nuts. For working 
the pump there is fixed inside of the aforesaid 
vessel or reservoir a round shaft with a lever, one 
end of this shaft working in a bush or bearing 
inside the vessel, whilst the other end passes 
through an ordinary stuffing box to the outside of 
the said vessel. 

In the accompanying illustrations, Fig’ 1 is 
a section, and Fig. 2 a plan, of the apparatus 
for injecting the lubricant into boilers, to pre- 
vent priming or fouling. A is a reservoir; B, 
part of boiler to which reservoir is attached ; C, 
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force pump t» reservoir; D, perforated plunger 
working in the pump; E, valve on bottom of 
plunger ; F, box at bottom of pump ; G, valve fixed 
in box F; H, stop-cock on the box; I, tube lead- 
ing from stop-cock to boiler; K, shaft fixed in 
reservoir A, one end working in bearing J, the 
other passing through stuffing box L. M, lever 
fixed on shaft K for imparting motion, whilst the 
lever N is connected to the plunger D by the connect- 
ing rod O. The action is as follows :—The reser- 
voir A is filled with the lubricating matter; the 
stop-cock H is then opened ; the lever M is now 
moved up and down, imparting action to the force- 
pump plunger D, by which the lubricant is drawn out 
of the reservoir, and forced into the boiler through 
valve G, the stop-cock H, and the tube I. 
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Fig. 8 is a section, and Fig. 4 a plan, of another 
form. A is a steam-tight reservoir fixed on a 
boiler (B) ; C, ordinary valve on top of reservoir, 
secured by acrew clamp D, D; E, cock fixed in 
bottom of reservoir, having two parallel holes 
„ passing tbrough it; G is a tube extending 
from the hole finto the reservoir, whilst H is a 
tubs from the hole f into the boiler, terminating 
above the water line; the tube I and second hole 
FI form communication between the boiler and 
bottom of reservoir. The mode of operation in 
this iujector is as follows:—The reservoir A is 
filled through the upper valve C, which is then 
closed; the cock © is chen opened, the steam passes 
from the boiler through the tube H, and the cor- 
responding hole finto the tube G to the upper part 
of the reservoir, presses upon the lubricant, and 
expels it from the reservoir through the hole f1, and 
the tube I into the boiler. 


Fig. 5 is a section of another form of injector 
fixed to the steam pipe (B). A is 9 steam-tight 
reservoir ; C, valve fixed on top of reservoir, and 
secured by the screw clamp D, D; E, cock in the 
bottom of the reservoir, having three holes F, l, 
J, through it; G, a tube fixed in the centre Lule 
J? ; on the top of G is the regulator cock H, from 
which there are three outlets j, j 1, j in, at different 
heights from the upper part of the cock, and con- 
verging into one hole at the bottom of the cock ; 
the plug of the regulator cock is meved by the rod 
K, passing through the stuffing box K; L is the 
handle of the rod K; M is a sector, graduated to 
shew the position of the plug inthe regulator cock, 
as shewa on Fig. 7. In the hole F 1 in the cock 
E is a tube N, leading to the upper part of the 
resorvoir, and terminating about a quarter of an 
inch of 71; the bottom part of N comuinunicates 
with the spout O. The mode of operation is as 
follows :—A is filled through the valve C, which is 
then closed ; the cock Æ is now opened to the 
steam pipe of the engine B; the steam passes up 
the hole f! and tube G through the regulator cock 
H and the outlet 71 to the top of the reservoir, 
condenses, and falling into the lubricant as water 
raises a proportionate quantity of the lubricant to 
the height of one or other of the tubes J, j l, j u, 
through which it falls into the tube G and the cock 
E into the steam pipe B, becomes there mixed 
with the steam in its passage to the pistons and 
valves. To ascertain when the reservoir requires 
refilling with the lubricant the plug of the cock E 
is turoed to open the communication between the 
tube N and the spout O, if when this is opened 
water flows aut of the spout, the reservoir requires 
refilling with the lubricant. The water is removed 
from the reseryoir by turning the plug of the ook 
E so as to open the passage between the hole f and 
the spout O. 


Fig. 6 shews a section of another modification of 
Fig. 5, in which the bottom cock E, as shewn in 
Fig. 5, is dispensed with, and the reservoir is fixed 
directly to the steam pipe, A is the reservoir ; B, 
the steam pipe; C, inlet valve for filling the reser 
voir; D, D, screw clamp for securing same; G, 
tube for communicating with steam pipe and 
regulator cock H; 3, ii, ju, outlets from the 
regulator cook ; M. graduated sector; N, pointer 
to indicate the position of the regulator on the 
index; L, handle for moving the regulator; P, 
small cock for freeing reservoir from water; Q, 
screw plug for cleaning out the reservoir. The 
action of this injector is similar to that described 
in Fig. 5. 

Fig. 7 shews an adaptation of Fig. 5 for loco- 
motive engines, the side of the reservoir being 
attached to the smoke box, as shewn by B, whilst 
the tube E is attached to the steam pipe of the 
engine. A is the reservoir; B, the smoke box; 
C, the valve for filling the reservoir with the 
lubricant ; D, D, screw toggle or clamp for securing 
the same; E, the tube which communicates with 
the reservoir and the steam pipe; P, a cock for 
freeing the reservoir from water ; O, the spout for 
ascertaining when the lubricant is exhausted ; L, 
the handle of the regulator oock ; M, the graduated 
sector ; N, the index pointer; the action of this 
12 87 is likewise similar to that described in 

ig. 6. 
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SEWAGE. 


NASTY matter to have todo with at any 

1. time, but one which must inevitably be 
meddled with more and more, as the subject of 
health of towns engrosses public attention: and 
that it will engross it is a certainty, so long as we 
are in recurring anticipation of a visit from the 
cholera. No doubt our sewerage works, nearly 
completed, are a great engineering triumph, 
but the statement has been put forward 
more than once that the greater part, looking 
at the purpose for which the works were 
designed, is a failure. The statement is put 
forward in this wise:—Ata certain declination 
sewerage of a given consistency will run down 
hill, but the gas generated by the mass only 
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flows up hill. When the sewage flowed into 
the Thames, this gas had the advantage of a large 
open surface of water through which to babble 
and escape. Now this sewage is confined in 
sundry brick buildings underground, there tq 
ferment and exhale pestiferous gases: and thus, as 
the filthy mixture flows down from the high 
grounds to these receptacles up flows the gas to 
Upper Clapton, Hampstead, Highgate, &c., those 
elevated districts acting as chimneys fcr the gas; 
and there are consumed the compoands generated 
from Barking out-fall upwards. In fact, it is affirmed 
teat through every possible crack and crevice 
issues the poison into the roads aad houses. ‘‘Lon- 
don, says a contemporary, das become a huge vol- 
cano of fever -damp, more pestilent than the fire- 
damp of the coal mine, which slowly and insidiously 
is undermining the vitality of the inhabitants, and 
will ultimately expand into a wide-spread epidemic. 
It is everywhere.” This is a startling announcement 
indeed, and deserves immediate attention. It is 
affirmed again that the gas is perceptible in City 
offices, and banks, and that wherever there is a 
burrow in the earth or a hollow space beneath the 
floors, and above the ceilings, or in the 
titions, there it lies in store, to issue forth 
whenever the fire burns brightly, to make us 
sicken and shudder.” 

There is no doubt that our winter weather, so 
far as it has gone, is favourable to the ent 
of cholera, the ingredients being at present, as it 
were, held in solution” until developed by wo or 
three hot, close days, The statements above re- 
corded demand the attention of the Sanitary 
Inspectors and the Board of Works: im short, the 
matter should be seen to a6 once. And the test 
is a very simple one. A mime is easily tested for 
fire -damp. The test can be easily applied at any 
spot on the higher portion of the sewer route. The 
City and bank offices” offer ready ing points; 
and our excellent City inspector and his aids can go 
to work at a very cheap rate either to fact the 
statements made or disabuse the public mind of the 
apprehensions being instilled there into at the 
present time. If this perilous state of things does 
exist there appears to be but one remedy; and 
that is, to erect shafts at certain intervals, leading 
from the sewers to a height at least on a level with 
the tops of the surrounding houses, and there 
creating a draught by means of farnaces, or by 
some other means drawing off and rendering the 
gases innocuous before they are allowed to mix 
with the atmosphere. Public opiaion is setting 
against the feeding of cattle on soil perpetually 
irrigated with sewage, ever since an attempt was 
made to demonstrate that much of the sickness of 
Edinburgh is dus to filthy exhalations spread at 
intervals over the town from the ever-sweating, if 
celebrated, Craigentinny Meadows; and if setting 
that way as to one part of the matter, it now views 
with more favour the schemes of the Rev. Mr. 
Moule for ridding towns of their sewage, and 
leaving a profit behind, The whole of the reveren: 
gentleman's scheme resolves itself into @ very 
simple matter. The feces are preserved inodorous 
by means of dry earth, and the carts whick bring 
in coals or the dried earth into the city, take away 
the inodorous compound to certain suburban spots 
or sewage head quarters, when it is distributed to 
farmers and others who are ever requiring such 
dids to vegetation. To this matter we may return 
at an early date; but we cannot too strongly 
impress on our readers the necessity for a stir in 
the matter, however disagreeable may be the result 
thereof. 


Seanas HARBOUB BLAST. FUͤgxACRS. -A pros- 
pectus has been issued of the East Rosedale Iron 
Company (Limited), with a capital of £100,000, 
in 5,000 shares of £20 each, and it is not anticipated 
that more than £10 per share will be required. 
The company has been formed for the purpose of 
purchasing the works upon and leases of, certain 
estates in the parish of Hinderwell, in the North 
Riding of York, containing an area of about 300 
acres. The property abounds in ironstone of a 
superior quality, besides a valuable seam of jet 
rock, about 18 feet in thickness, from which oil of 
a valuable character has been extracted. 
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THE ART OF COINING. 
I. : i 

ÀT a very early period in the history of most 

nations it was found necessary to introduce 
some mode of representing property in a concen- 
trated form. This was effected originally in onr 
own country in a very rude manner, and until the 
invaeion of Britain by the Romans, what was 
called money consisted principally of rings of iron 
and brass. erg specimens of these primitive 
coinages are still extant, and the numismatic 
student may satisfy himself of the fact by visiting 
the department of the British Museum devoted to 
coins. It is not essential however to our present 
purpose to dwell upon the modes of coining 
as practised by our remote ancestors. By so 
doing we should convert what is intended to be 
a series of practical papers on the art of coining 
into along archæological dissertation on money, 
and money making—a course at once inappro- 
priate and inconvenient. Coining, like almost 
all other arts and processes, has passed through 
a great variety of mutations, until it has arrived 
in most civilised countries, and especially in our 
own, at a stage which approaches perfection. 
From the rude and barbarous mode of cutting 
pieces of metal of various kinds into portable 
shape, and stamping them by hand power with 
an impress, inartistic and inelegant, coins have 
come to be produced rapidly by admirable steam- 
driven machinery, to be regarded as works of 
art, and to remain as permanent historical records 
of the nations which they pertain. 

There existed for many centuries in England a 
considerable number of provincial mints—as, for 
example, in Winchester, Canterbury, York, and 
other places. Some of these were entirely under 
the control of the monarchs in whose reigns they 
were established, whilst others were devoted to the 
service of dignitaries of the Church, or ncbles who 
had gained the special favour of the king. It was 
not an uncommon thing either, for the royal or 
prelatical money makers of early times to have 
among their retainers a number of followers whose 
duty it was to accompany their masters in their 
journeys from place to place, to carry with them 
their coining appliances, and when, the supply of 
coin failed, to set to work and replenish the 
exhausted finances of those who employed them. 
These men were distinguished by the appellation of 
‘moneyzers.’ Hence we tind pieces of money bearing 
the names of obscure and remote places where no 
mint ever existed permanently, and which had 
simply been visited by peripatetic coiners who were 
compelled to give guarantees for the genuineness 
of their wares, and to stamp upon them their own 
initials, and the names of the localities where they 
were produced.. Up to the period of Charles I. the 
art of engraving devices on steel for the purpose of 
imprinting coins had made but little progress, but 
the coins of that unhappy monarch, those of the 
Commonwealth, and of Charles II., are distin- 
guished by enrichments of design, and excellence 
of workmanship which reflect the highest credit 
upon Simon, who was then the national die 
engraver. In fact, it is questionable whether the 
works of this artist have been surpassed by any 
die engravers since, scarcely excepting Andre, 
who executed some admirable medal dies for the 
Emperor Napoleon I. 

It has been the habit of historians to depreciate 
and to denounce Queen Mary, and probably there 
exist many sufficient reasons for that course. It 
is refreshing to be able to say something in favour 
of her much-abused Majesty, and fortunately we 
are able to do so in regard to her attention to the 
metallic currency of the country, This was a 
subject which deeply interested her, and in her 
reign efforts were successfully made to increase its 
purity and to prevent the nefarious practices of 
counterfeit coiners. One great feature in the annals 
of the British coinage is the concentration of all 
the provincial mints inte one metropolitan estab- 
lishment, and it is believed that the proposition 
emanated directly from Queen Mary. At all 
events, the reformation was effected during her 
occupation of the throne, and thenceforth, up to 
the year 1787 all of the coins of the realm 
were struck within the walls of the Tower of 
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London. 
by the year just named the subsidiary or copper 
coinage of the United Kingdom had become 
deteriorated to a very serious extent, and it is on 
authentic record that fully half of it then consisted 
of spurious pieces of money manufactured in 
Birmingham. It was about this period, indeed, 
when the celebrated Matthew Boulton, of Soho, 
directed the attention of the Government to this 
evil and finally received orders from it to supple- 
ment the exertions of the Royal Mint by the 
fabrication of a totally new coinage of copper in 
very large quantities. 


In 1783 Boulton completed his coining ma- 
the same officer, and afterwards incorporated in 


chinery, the firat which was ever propelled by 
steam power, and very soon demonstrated the 
advantage of such an arrangement by the rapid 
production of many thousands of tons of pence, 
halfpence, and farthings. Other orders followed, 
and many foreign states availing themselves of the 
existence of the Soho mint, had their coias manu- 
factured by Messrs. Boulton and Watt. It was 
in the year 1806 that the question of enlarging 
the national money factory and applying steam 
power to its machinery came prominently before 
Parliament, and, after some discussion, it was 
determined to erect a totally new mint without the 
Tower of London. Money was voted for the 
purpose, and the site of an old building. hitherto 
used as a victualling office and tobacco store fer the 
navy, was selected as the position most eligible for 
the purpose. Some property adjoining was pur- 
chased, and the whole then pulled down. 
Thus an area of some six acres of ground was 
obtained, and with Smirke for its architect, 
Boulton and Watt as its engineers and machinists, 
and John Rennie as its millwright, the present 
noble edifice, with allits equipments complete, came 
into existence in 1810. 

The first coinage produced at the Royal Mint 
was one of quarter anna pieces (of copper) for the 
East India Company, as an experimental testing 
of the steam machinery. Several of Boulton’s 
mechanics, who had gained their coining experience 
at Soho, were traneferred to Tower Hill, and these 
quickly ensured the smooth and efficient working 
of the mills, presses, and other machines, and 
instructed the moncyers and labourers in the 
various manipulative processes connected with the 
new order of things. 

It is unnecessary to trace the history of the mint 
from its formation to the present time, but it may be 
well to mention the fact, that up to the year 1851 
a corporate body, known as the Company of 
Moneyers, ruled supreme within the cvining 
department of the establishment. They professed 
to have a patent right to fabricate the gold and 
silver coins of this country, and to contract with 
the existing government for the privilege of doing 
so. They traced or endeavoured to trace their 
descent from the moneyers of the Saxon Heptarchy 
and to prove that Charles II. confirmed their 
charter of rights. A royal commission, however, 
at the head of which was Richard Lalor Sheil, 
then Master of the Mint, disposed of the claims of 
the Company of Moneyers, comprising at that time 
five members and two apprentices, and they were 
removed from their posts, receiving handsome 
pensions for loss of office. The mint then became 
an exclusively governmental establishment, its first 
master under this phase being Sir John Herschell, 
who in contradistinction tothe old practice of making 
the post a ministerial one, was appointed for life. 
In the reorganization of the establishinent which 
followed, it is but scant justice to Captain (now 
Colonel) Harness, R.E., to mention that he, as 
Deputy Master, largely assisted Sir John Herschell. 
The latter grew tired of his office in 1855 (although 
the salary attaching to it was £1,500 per annum), 
and was succeeded by Professor Graham, the 
celebrated chemist, who still holds the position of 
Master of the Mint. Let us now pass through the 
portals of the money making establishment which, 
as our readers know, is situated a short dis- 
tance to the east of the Tower of Lendon, to 
which it presents a handsome façade. Enter- 
ing the principal building we find on the right, 
the central office of receipt and delivery. 
This is fitted with scales and other appur- 


It must be admitted, nevertheless, that 
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tenances, and in it, all transactions with its 
sisler the Bank of England take place. Ingots of 
gold from, the cellars of the latter place, on their 
arrival by common stage waggon (unguarded save 
by bank porters) at the mint, are assayed in this 
office, and carefully weighed in the presence of 
officials connected with both places. Receiptaare then 
given for the precious material, and it is ready for 
transference to the coining department. Silver is 
received at the same office, but except when it 
comes from the bank in the form of worn coins, it 
is purchased from bullion dealers by the Master of 
the Mint. The coarser materials, making the 
composition known as bronze, are also bought by 


the operative department. 

This en passant, but possibly it will facilitate tho 
explanations of the art of coining which are to 
follow, if we confine our attention mainly to the 
production of sovereigns and half-sovereign3, inci. 
dentally, only referring to coins of silver and of 
bronze. 

An “importation” of gold, as it is technically 
termed, both at the mint and bank, consists of 100 
ingote,* and that isthe quantity usually despatched 
on any one day to the former place, although in 
seasons of panic and preesure double importations 
have been sent in, and a like amount in the shape 
of coin returned in twelve hours. Let us suppose 
that an importation” has arrived at the mint, that 
it has been assayed, weighed, and passed ” then 
its next stage of progress will be to the melting 
house. This occupies the left side of a quadrangle 
in the rear of the central office, a tramway leading 
to its door. Down the tramway the laden trucks 
are safely and steadily guided by the brawny arms 
of a staff of melters. The ingots dislodged from 
their temporary resting place are passed through 
the scales of the officer of meltings, who has also 
received a report“ as to the quality of eachdngot, 
and knows therefore the amount of alloy to be 
added for reducing them to standard, or 22 carat 
gold. Thealloy consists of the purest copper which 
has been found to produce a harder metal when 
mingled with fine gold than any other known alloy. 
Having determined these points the officer delivers 
over both ingots and alloy to his workmen for 
deposition in the crucibles, and conversion into a 
fluid state. 

There are seven gold melting furnaces in the 
mint, and perhaps they cannot be better described 
to our readers than by stating that both furnaces 
and crucibles resemble very closely those of an 
ordinary brass foundry. The furnaces are arranged 
in a line under arched recesses communicating by 
means of flues with the chimney, which thus carries 
off the vapours from the burning coke below. 
The crucibles are allowed to arrive at a dull red 
heat before being charged with ingots and alloy, 
and they are then covered by muffles and lids. 

Leaving them for the time, let us examine the 
further arrangements of the gold melting house. 
These mainly consist of moulds, cold water cisterns, 
and iron-covered tables, The first are for the 
reception of the rich molten compound, and they 
are composed of a number of bars of cast iron, 
about 26 inches in length, placed vertically on a 
frame, and bolted firmly together by means of set 
screws. An end section of each bar resembles the 
letter T so that three of them placed beside each 
other form two moulds, but at least a dozen of 
them are so placed in practice, thus forming a 
series or set. Tho frame which supports each set 
of moulds is mounted on wheels which run over a 
miniature railway directly in front of the line of 
furnaces. Thus it will be seen that all is arranged 
for convenience and for the transformation of 
ingots into bars of gold. 


Trrantic IRONSAND.—It may interest some of 
our reders to know that many thousand tons of 
titant: ironsand are now to be lad at a Spanish 
port within 1,800 miles of London. A sample of 
the sand has been forwarded to our office, and ap- 
pears to be of excellent quality. 

® An ingot of gold is eight inches in length, three inches 


ia width, one inch in thickness; its weight is 200 ounces, 
and its value £800. 
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ELECTROMETALLURGY. 
1 description of the above sketches will be 

found in Nos. 43 and 44. Substituting 
however following paragraph for that commencing 
8th line, page 288, which should read thus :— 
„A copper strap is probably the best, joins the 
left-hand terminal to the nearest copper, another 
strap the nearest zinc to the next copper, and a 
third strap, the second zinc to the right-hand 
terminal.” 

The management of these batteries will be 
found very simple with a little practice. You may 
take it as a rule that when three ounces of copper 
have been deposited, the solution in the zinc cell 
should be syringed out, and water be placed in- 
stead. As the crystals of sulphate of copper 
dissolve add more ; in short, keep the porous pot 
always within jio. of full. When the battery has 
been hard at work for some hours, it will be found 
that the solution in the porous pot has risen from 
half an inch below the edge to overflowing ; it 
does no harm, but as the zinc solution sinks in a 
corresponding degree, fill it up with water to 
within half an inch of the rim of the porous pot. 

In charging Fuller’s battery arrange the plates 
first, and then fill the cell containing the copper 
plate with crystals of copper, and fully saturated 
solution of copper. Do not let any stray into the 
cell under the zinc plate, as it will only be 
wasted. 

A froth collects on the surface of this battery, 
which may be removed with acard, and it can 
then be seen how much of the salt has dissolved. 
When a quarter only remains, syringe the sulphate 
of zinc solution off to the level of the copper 
plate, re-charge with crystals of copper and fill up 
with water. It is not advisable to add crystals 
to this battery without removing the upper solu 
tion first. 

It will not appear evident to all why, if one cell 
be sufficient, I say construct two or three. It is 
that in plating two or three cells are sometimes 
necessary. Again in typing the cell in use may 
fail; then the adjoining one is ready for use with- 
out delay, and for other reasons to be explained. 

From end to end of the precipitating trough 
stretch two copper wires about No. 10 gauge, and 
solder a terminal on each. Having connected the 
poles of the battery to them, and filled the trough 
with a fully saturated solution of sulphate of 
copper, filtered through blotting paper or flannel, 
hang a sheet of copper on the wire in connection 
with the copper plate battery and moulds, by 
wires and hooke to the other. Moxvs. 
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Fig. 3 
Figs. 1 and 2, Daniell’s Battery slight'y modified ; Figs. 8, 4, 5, Fuller's modification of Danicll’s Battery 


ON TIMBER SUITABLE FOR BUILDING 
PURPOSES.—I. 

At the annual meeting of the Northern Archi- 
tectual Association, held on the 23rd ult., the 
president, Mr. J. Green, Newcastle, read an 
address on timber suitable for building purposes. 
In the course of it he said— Without entering into 
a discussion of the anatomy and physiology of trees 
and the properties that will hence result to the 
timber of each class or natural order, I intend to 
confine my remarks to topics of a strictly practical 
character. In the first place, I will offer some 
remarks on the timber of those trees which have 
the medollary rays in their composition; after 
which, proceed to make some remarks upon the 
timber of those trees in which the medullary rays 
are absent. The timber of the trees in the first of 
the classes into which I have divided my subject, 
constitutes that which is generally and popularly 
known as hard wood, and of which the oak, the 
ash, the elm, and the Eur pean or Spanish chestnut 
may be considered as the principal types. That in 
the second of the above referred to classification is 
the timber of the conifere or resinous woods ; and 
as examples the Scotch fir, the Tyrolese pine, the 
white or Weymouth pine, the pitch pine, the 
Norway spruce, the larch, &c., may be pointed to. 
It may now be remarked that, in comparing the 
nature of the timber required for the 
purposes of domestic architecture under dif- 
ferent circumstances — as, for instance, pre- 
vious to and during the Tudor period, and 
of that required during the present time —we 
find a marked and important difference to exist. 
The resinous wood of the coniferous trees composing 
the immense pine forests of Northern Germany, 
Russia, Norway, and Sweden, whilst admirably 
adapted to the roof trusses and floor joists of the 
stone and brick buildings of the present day, 
would be ill-suited to the framed erections of from 
300 to 400 years ago. Besides the risk of fire that 
would have attended the use of fir timber in such 
edifives, it would have been wholly unfit for the 
system of carpentry which then prevailed. The 
use of pins and treenails, as fasteniogs, would split 
fir, whilst such fastenings are the best tbat could 
be used in the oak carpentry of our ancestors. 
The reason of such immunity from splitting by 
such fastenings in the Mediæval system of car- 
pentry alluded to is, the binding of the yearly 
increase by annular additions to the size of the 
timber by the medullary rays of the hard wood 
then used, which is wholly wanting in the timber 
of trees of the pine tribe used in the system of 


carpentry of the present time. Here then, by an 
altered and much-improved system of house 
carpentry at the present day, has opened to us the 
use of the Pinus sylvestris, which, when grown on 
the strong soils, and in the cool climate of the 
northern countries of Europe, is by far the 
strongest, the stiffest, the most durable timber for 
edifices erected according to the mode of building 
of the present day, at a most reasonable cost. 
Although this is igri y oy far the best variety 
of pine for building timber when grown under 
favourable circumstances for producing good 
quality, yet there are many other varieties indi- 
genous to different countries and climates, which, 
although not so valuable for main timber or car- 
nter work, are better adapted for the inside 

ttings, or the joiner-work of houses. The varieties 
to which reference is now made are the white cr 
Weymouth pine, and the yellow pine, both from 
America. The Norway spruce, or Pinus abies, 
from which the white Norway battens are sawn, 
and also larch, make excellent flooring-boards and 
tread boards for stairs. Larch is also excellent 
for framed work, such as doors, panelling, and 
the like; but is too resilient for beams, or for any 
purpose subject to cross strain, without allowing a 
much greater scantling than would be necessary for 
the best fir, or for well grown and well seasoned oak. 
Of domestic grown timber suitable for house car- 
pentry the catalogue is certainly a short one. It com- 
prises but three descriptions of hard wood, and 
perhaps a fourth, if elm be included, ard but two 
of the timber of the coniferæ. The two varieties 
of oak which are indigenous to Britain are the 
Quercus robur and the Quercus sissilifora. The 
heartwood of these varieties of the oak, when the 
tree is well matured, is unquestionably the very 
best, all properties considered, of any British- 
grown timber. It is, however, becoming scarce, 
and timber of good quality of these varieties is so 
much in demand for shipbuilding as seldom to be 
available for house-carpentry, except at a very 
high price. In speaking of these varieties of 
timber for the purpose of house-carpentry, it must 
be borne in mind, that when the timber is young, 
it must not be considered bet: er than, if so good 
as, red fir from the Baltic ports, or from Norway, 
or from Sweden. The hard-wood timber of home 
growth next in importance to the oak, is the 
European or Spanish chestnut, Castanea. This 
timber is as durable as either variety of oak just 
mentioned, and, in general appearance, it bears a 
strong resemblance to the Quercus sisst/ifora, but 
it is inferior in strength to British oak. 
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LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


O* Saturday, the 3rd instant, the ordinary 
monthly meeting of this Society took place in 
Doctor's Commons, City. Mr. Joseph Newton 
filled the chair, and a numerous body of members 
was present on the occasion. After certain routine 
duties had been performed, and several new 
members elected, Mr. John Briggs proceeded to 
read a paper on the question, Does wrought- 
iron become crystalline from the effects of vibra- 
tion?” Mr. Briggs said he had been induced to 
introduce this subject for two reasons :—First, 
because in this iron age it is an important one, 
and secondly, it has never yet been satisfactorily 
answered. It was well-known that wrought iron 
frequently snapped asunder, without giving the 
slightest warning, and always presented a crystal- 
line fracture. This was exemplified in the breaking 
of chain slings, hammers, smiths’ tools, axles of 
diferent vehicles on the common road, and, lastly, 
in the breaking of railway axles by which so many 
lives have been sacrificed. They would agree 
with him that the importance which attached 
to this subject rendered it desirable that the ques- 
tion should be examined, both scientifically and 
practically, in order to determine if possible 
whether wrought iron becomes changed from the 
fibrous to the crystalline state, either by continuous 
vibration, or by some other agency as yet unex- 
plained. He doubted if there existed any member 
of that Association who was not familiar with 
fractures such as he had named, and who had not 
noticed the crystalline appearance referred to. 
Most probably all had in such cases given their 
verdict against the quality of the iron, saying, 
“ what a bad piece of iron ; why it is as granulated 
as cast-iron,” or it is as brittle as glass,” or, at any 
rate, some emphatic expression signifying its in- 
feriori 


He thought that the first thing which called 
public attention to this subject, was the breaking 
of railway axles, for he found upon reference to 
the Practical Mechanic’s Journal of June, 1842, 
that at a meeting of the British Association held 
at Manchester, Professor Vignolles, in speaking of 
railway axles, and referring to an accident of this 
kind on the Paris and Versailles Railway, stated 
that the French engineers in their Report had 
remarked that the fractures of the broken axles, 
instead of having the fibrous appearance of 
wrought iron, presented the crystalline appearance 
of cast-iron.” This they attributed to a magnetic 
or electric action induced by friction in the bear- 
ings, and which changed the molecular strueture 
of the iron. Professor Vignolles further thought 
that there was much truth in their opinions, and 
that probably continual strains and percussions 
accounted for such changes in the texture of the 
iron. Messrs. Hodgkinson, Fairbairn, and 
Nasmyth, joined in the discussion which followed 
the paper, and on the Monday following the sub- 
ject was resumed by Mr. Nasmyth, who said he 
had noticed in his previous observations, the 
effect of cold swaging, and would take the prac- 
tical workman’s view of the case, and not run after 
the ignis fatuus of electricity or galvanism in 
search of a cause. Swaging of iron, he said, pro- 
duced a beautiful appearance outside, such as 
workmen like to see, but he had seen a piece 
of iron thus treated broken by a single blow upon 
an anvil; and although the iron was originally 
tough and fibrous, it then exhibited a clearly cry- 
ine fracture. Professor Willis, Messrs. Fair- 
irn, Worthington, Mallet, and others, took part 
in the same discussion. 
The subject was revived in Oct., 1843, before the 
Institution of Civil Engineers, by Mr. Charles 
Hood, who read a paper on the changes induced 
in the structure of iron subsequent to its manu- 
facture. He began by calling the attention of the 
meeting to the important purposes to which iron is 
applied, his object being to point out some of the 
peculiarities in the habitudes of iron, which 
| almost wholly to have escaped the atten- 
n of scientific men, and which, although in some 
degree known to practical mechanics, have 
generally been considered by them as isolated facts 
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and were not regarded as the results of a general 
and important law. He (Mr. Hood) then referred 
to the accident on the Paris and Versailles Rail- 
way before mentioned, and said he believed that 
the broken axles although presenting such decisive 
evidence of brittleness and cold short quality, 
were at no distant period tough and fibrous in the 
highest degree, and that the principal causes which 
produced this change were percussion, heat, and 
magnetism. He coincided with Mr. Nasmyth in 
the 8 that hammering iron when cold caused 
it to become crystallized and extremely brittle, so 
much so that if the bar were allowed to fall to the 
ground it broke in pieces, Another fact which 
confirmed generally these opinions was to be found. 
Mr. Charles Manby had informed him that a small 
bar of good tough iron was suspended and struck 
continually with small hand-hammers to keep up a 
constant vibration. This bar became so extremely 
brittle (after some considerable time hammering) 
that it entirely fell to pieces under the light blows 
of the hand-hammers, presenting throughout its 
structure a highly crystallized appearance. 

From these brief extracts it seemed clear that 
the prevailing idea at that time was that wrought 
iron became crystalline from the effects of con- 
tinuous vibration, and no doubt there were many 
adherents to this view at the present time. In the 
Engineer of a few weeks since, there had appeared 
an account of a coroner’s inquest held near Bristol 
in consequence of a fatal boiler explosion. The 
Editor remarked that a witness showed himself to 
be an adherent to the time-worn and ridiculous 
theory of tke so called crystallization of iron, 
because that witness stated that the iron of the 
boiler appeared to be slightly crystallized, perhaps 
from constant usage. Vibration sometimes 
crystallized iron, as in the axle of a cart-wheel, the 
iron instead of being fibrous becoming crystallized 
and brittle. Taking the Engineer as an authority, 
it would appear that differences of opinion still 
exist, but the nature of the prevailing opinon he 
was not prepared to state. He should, therefore, 
leave the question in their hands, hoping that all 
who had witnessed during their practical experience 
any of the facts already mentioned would express 
their views freely and without reserve, in order to 
expedite a satisfactory solution of the question he 
had very imperfectly mooted. 

An animated disscussion followed — at once 
terse, practical, and instructive, and this was 
shared in by Messrs. Stabler, Jervine, Haughton, 
Hedley, Taylor, M. Jones, the Chairman, and 
others. At 11 p.m. the members separated. 


slide. 


the axles. 


valve. 


ACTION OF LIGHT ON NAPHTHALINE. 


WwW” mentioned lately that a German chemist 

has found the yellow substance known as 
graphitic acid, obtained by the ee tion of 
nitric acid on graphite (plumbago), to be very 
sensitive to light (vide ENcGtisH MECHANIC, 
Feb. 9th). Since then Dr. Phipson has discovered 
that Naphthaline, a substance containing no less 
than 93°75 per cent. of carbon, is also acted upon 
by the light of the sun. Some pure white 
Naphthaline, placed in white flasks on the shelves 
of his laboratory where the rays of the sun found 
their way during a portion of the day, became 
quite brown in the course of a few weeks. One of 
these samples was commercial N aphthaline, the 
other specimen was prepared by Dr. Phipson 
himself, and both are supposed to be pure. It is 
therefore possible that this substance may some 
day be utilised in producing carbon photographs, 
or proofs of which the image will be formed of a 
compound, consisting almost entirely of carbon. 
The author of this observation remarks that he has 
often witnessed this coloration of Naphtkaline 
enclosed in stoppered bottles exposed to the light, 
though our works on chemistry make no mention 
of it, and that he has not found the same to occur 
with paraffin, another similar hydrocarbon. 


The operative engineers of Hull, are at variance 
with their employers who refuse an advance of 
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VALVES FOR DOCKS, &c. 


UR attention has been drawn to the improve- 
\ ments in valves by Mr. Meyer. 
sists in transforming the sliding into a rolling 
motion, saving thereby much of the power spent 
in opening or closing a valve; also, where time is 
of consequence, it allows the valves to be con- 
structed of larger dimensions than heretofore with- 
out necessitating extra strong lifting machinery. 
Two axles, with proper bearings and plummer 
blocks, are fixed on the pressure side of the moving 
The ends of the axles are turned to fit the 
wheels, so as to form eccentrics to the bearings of 
A lever is fixed in tbe centre of each 
axle, and both are connected to the slide-rod of 
the valve by means of a connecting rod. Sup- 
posing the valve to be closed and required to be 
opened: by giving motion to the slide-rod it will 
cause the eccentric axles to make a quarter turn, 
thus forcing the wheels against the rails on the 
stationary frame of the valve, and consequently 
relieving the faces of the moving slide from con- 
tact with the faces on the stationary frame of the 
If then, the motion of the slide-rod be 
continued, the moving slide, with the pressure of 
the water against it, will travel upwards on the 
axles and wheels until the water passage is clear. 
The proportion of the reduction of friction is as 
the diameter of the eccentric axles is to the 
diameter of the wheels. 
inches and the wheels 20 inches diameter the 
friction is reduced to one tenth, and the power to 
open or shut the valve in proportion. As the faces 
on the stationary frame of the valve are left as 
they come from the foundry, the expense of 
planing, &c., is saved; on the face side of the 
moving slide recesses are cast, which are filled up 
with oak or elm wood, planed by the carpenter’s 
plane; so that the extra cost of axles and wheels 
is compensated for. 
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PRACTICAL PHOTOGRAPHY.—VIII. 


pue preparation of a dry plate requires some 
little dexterity of manipulation. An ordi- 
nary plate, as taken from the bath, may be carried 
to a considerable distance exposed, and afterwards 
developed with iron in the usual way, provided the 
weather is not too warm. Occasionally in the de- 
veloping a deposit is thrown down, but if it 
should so occur and happen on those parts which 
will come out as deep shades, it will not interfere, 
if the plate is dried, and the deposit removed with 
a soft brush. Next in order for simplicity may be 
considered perhaps the malt or the tanin processes. 
The latter requires legs time to prepare than the 
former. The plates may well be prepared over- 
night. To make sure, even with a small picture, 
coat the glass first with gelatine. Be careful in 
washing the plate. If you take it from the bath, 
and place itin a flattray to get rid of the free 
nitrate, unless you have a plentiful supply of 
water going, you will in a few minutes probably 
perceive a rapid decomposition proceeding :—the 
plate and the liquid in the dish rapidly become a 
deep reddish-brown. The same effect will be 
produced by using the dish a second time without 
thoroughly washing it. The plate, of course, is 
useless. Wherever you see a red mark or streak 
on the plate, you may look forward to that portion 
printing out a blank white. With a dry tanin 
plate you may frequently see the whole picture 
before developing. It has the appearance of a 
soft picture drawn with lead pencil. This depends 
on the length of the exposure and quality of 
the sight, However pleasant such an apparition 
may be it will soon occur to you. What are you 
to do with it? Of course, the object will be to 
intensify rather than to develope: mix the silver 
solution with pyrogallic accordingly. A dry plate 
has frequently a violet appearance when finished, 
and the print from it, though very true, will be 
hard: which may be-trac:d to the character of the 
water employed. The waste washings, containing 
free nitrate, you throw into some receptacle for the 
purpose, adding salt occasionally, You can easily 
fit up a box for the dry plates—any box a little 
wider than the size of the glass paint it black 
inside, fix in strips of notched wood to hold the 
plates, glue some velvet over the lock, and a narrow 
strip round the edge of the box when open, so 
that after shutting and locking a few times the 
pressure will reduce the thickneas of the velvet, 
and make the box impervious to the light. The 
preparing of dry plates and of papers for printing 
may be carried on at the same time with care, if 
you have room, as the intervals in the processes 
may be made to suit; only remembering that if 
you leave your papers hanging all night to dry 
you may inadvertently open the window next day, 


and in a few minutes spoil them all. The prepa- 
ration of the paper is comparatively easy. Of 
course, the argentometer can be used only when 


the silver solution is pure: You will find a bottle 
brush mosk useful for taking the oxidation off the 
bottles containing silver solution, but do not use 
the same brush for any other bottleg except those 
which have contained like mixtures, After fixing 
your prints you may require something to contain 
the water for washing out the hypo-fixing. An 
oyster barrel will do exactly if bound with hoops, 
and sweet, Bore a small hole where the tap 
should be, nnd insert a piece of glass tube, having 
a wooden plug; set this on a stool out of doors, 
or where running water willnot matter ; put your 
print in a shallow plate ; place it under the plug, 
and arrange that it may just drip, drip, drip 
away all night. The oyster barrel will contain 
enough water to suffice. In the books I have 
before alluded to you will find every information 
on these subjects, which it would be impossible for 
me to give in these chapters of hints, but there 
are four common defects which I notice in passing. 


DErxcts. 
1. Fine lines across the plate. Reason:—You 
paused when placing it in the bath. 
2. Rither want of acid in the bath or the bath 
has been in use some time ; if so, purify. If new, 


however, try another plate, letting it stay in a 
little N pers á 
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3. Delay in developing, if not from carelessness, 


[Fepruary 23, 183 
out to get the focus. Both canera and black box 


or want of alcohol in iron developer, or bad | are then levelled on a piece of plaak, the negative 


collojion. 


b 


4. In dry plate either (a) a decomposed patch 
which eccurred in the preparing, or (b) an edge not 
touched by the developer. 

Do not attempt to take the inside of buildings 
al first, but when you do, observe that stone-work, 
painting, &c., may be beautifully delineated, whilst 
the patterns of windows or even the frame-work 
will be entirely lost from the over exposure. On 
the other hand, the window patterns may be 
secured but the interior generally be weak and 
gloomy. To secure a roofing or other dask part, 
some assistance may be obtained by placing a 
reflector or moderately sized looking-glass, so as 
during the exposure to throw the reflected light 
strongly and easily over the whole of the darkened 
position, A live object should be placed in a 
convenient spot to give an idea of height, &c. This 
applies, of course, in all cases. Do not be 
ambitious to produce everything with a quarter 
plate ; and do not be disappointed if you fail. For 
instance, focus the full moon with a plain wet 
plate, develope with iron after twenty minutes’ 
exposure, and the result will be something of this 
kind, for the simple reason that the moon when 
sharply focussed will not be much larger in 
appearance than a pin's head, and what you 
observe is the tracing of the moon’s progress. By 
way of experiment, you may try your hand at 
objects reflected in a looking-glass ; or, try this— 


Let A represent the ground glass in the camera. 
B the background, which to ‘succeed should be 
black. Mark on A the boundary lines 1 and 2, 
also the centre 3 and 4. The lines drawn on the 
ground representing the division of the background 
into halves. Then place the object on the one 
half side of the ground; take it; pass the object 
to the other side; refocus and take again on the 
same plate. In this way may be secured two 
positions of the same person ; or, the same features 
side by side, the attitude being different. 


ye 
tey 


CAMERA 


For copying a negative you may make a simple 
box of half inch deal, internal measurement, Bay 
nine inches every way, and blacken the inside. In 
the back-board an open sill work to receive the 

late exactly. A is a zinc tube about four inches 
ong, having at the end B, a common large magnifier. 
C supports the tube A, which may be drawn in or 


fitted in from the outside, the camera lens drawn 
up to the zinc tube, and the plank raised sufficiently 
at an angle to secure the strong but not direct rays 
of sun light. 

Do not prepare your negative for copying or 
printing from, by painting out the skies. The 
success vf a picture depends much upon the beauty 
of the clouds and the shadow thrown on the earth 
in passing. To abstract the one or the other not 
only distorts nature and destroys harmony, but 
shows also that you are not sufficiently well up in 
negatives.“ 

CoNcLUDING REMARKS. 

Learn to understand the reason for every step 
you take. The changes that may take place in 
the bath, either from the alteration of tbe solution 
itself (the presence of an oxide or carbonate of 
silver) ; or, as the resalt of any ingredient used in 
the preparation of the plate; an exceas of iodide, 
ether, cr acid. Note in what way the temperature 
of the atmosphere may affect your operations, 
the nature and consistency of collodion, and why 
one description answers better than another, and 
beware of ignorantly tampering with your 
chemicals ; there is no excuse for thia, e. g., preci- 
pitate of oxide of silver digested with ammonia is 
most dangerously explosive. 

By the end of your firat season you will be 
better able to judge of your future requirements. 
You will, perhaps, wish you had a camera suitable 
for taking stereoscopic views and pictures of a 
larger size; lenses with waterhouse diaphrams ; 
the arrangement of the camera back also, after 
the most approved fashion, either for dry plate or 
other work. No doubt you will have discovered 
that a bellows camera is more portable than one 
of solid mahogany. PLODDRR. 


ON A VARIATION IN THE METHOD OF 
TAKING THR SPECIFIC GRAVITIES OF 
LIQUIDS. 


By Joux A. R. Newianvs, F. C. S. 

The process consists in introducing any portion 
without caring to know how auch of the liquid 
into a small stoppered bottle, taking care, how- 
ever, not to fill it. i 

The bottle is now weighed, and after a known 
volume of liquid has been withdrawn from it by 
means of a pipette, it isre-weighed ; the loss gives 
the weight of the pipette full of liquid. A similar 
experiment having been previously performed with 
distilled water, we have only to divide the wuight 
of the liquid by that of the water in order to obtain 
its specific gravity. 

The pipette required may be constructed with 
the greatest ease, and in a few minutes, of a 
small piece of thin glass tubing, by drawing it out 
in the gas flame. 

The lower end of the pipette should be drawn 
to afine tube, and the upper portion made as 
narrow as possible in order to see when the mark 
is reached with greater accuracy. 

The mark upon the stem'of the pipette may be 
conveniently made by melting upon it a small 
piece of fine glass—of coloured glass by preference, 
so as to be more readily visible. 

In using the pipette one must be careful not to 
draw the liquid to any great extent above the 
mark in the stem, as on afterwards letting it down 
a small portion would adhere to the inside of the 
tube, and the amount of substance so adhering 
would differ with various liquids. The same 
remark, though in a less degree, on account of the 
smallness of its surface, applies tothe lower ex- 
tremity of the pipette, which should dip into the 
liquid as little as possible. 

When working with a pipette holding about 
fifty grains, the specific gravities found agreed 
pretty closely with those obtained by the ordinary 
„ when using a 1000-grain specifie gravity 

e. i 

When very minute quantities of liquid have to 
be operated upon, a piece of tubing drawn out at 
one end into a capi tube may be used as a 
pipette, a mark being made upon it to show the 

eight to which the liquid should be drawn up. 
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THE OCCULT SCIENCES AND ANIMAL 
MAGN ETISM.—I. 
BT M. Bavoge.. 


| introducing to our readers the subject of the 
occult sciences and animal magnetism, we are 
well aware that we are not calling their attention 
to what is called a practical subject, but as we are 
equally well aware that the whole body of society 
is more or less pervaded witb undefined notions 
aa to the real character and pretensions of animal 
magnetism, we will give, at full length, a paper 
read by M. Bauche, at the meeting of the Société 
de Magnetisme, de Paris, on the 9th November, 
1865, and let the learned, and, as we think, sincere 

rofessor, explain, in his own words, the difference 
lelien the occult sciences and animal magnetism, 
and point out the present position and the prospects 
of latter science. This is the first and pro- 
bably the last time that we shall give this subject 
room isi our columns, but here is a clear and de- 
fined statement of what animal magnetism really 
is, and what it is not, and we think a perusal of it 
may tend to prevent a great deal of waste of time 
in useless speculation :— 

The paper which I propose to submit to you 
has for its object the occult eciences, and mesme- 
rism or animal magnetism, or rather my end is to 
combat that lamentable confusion between what we 
call animal magnetism and what it has been 

to call the occult sciences, a confusion which 
is met with almost everywhere, in the public, in 
the press, in the learned world, and even in the 
sanctuary of justice. 

This exordium is doubtless but little reassuring 
to that part of the audience who believe that in 
coming to this room they shall be present at a 
sitting that will prove to be more amusing than 
instructive, but I would fain believe that the 
majority think more seriously, and it is to this 
majority that I take the liberty of addressing 
myself at this moment; being wearying to no 
one ! 

This settled, I enter upon the subject: What is 
an occult science ? 

Without being a purist, it seems to me in the 
very first place, that the qualification occult should 
not be attached to the word science. 

Occult, or concealed, or impossible to be seen and 
5 are synonymes as far as French words can 

80. 

Now, science means knowledge of things, 
knowledge clear and certain, based, upon self-evi- 
dent truth, or upon experiments which demonstrate 
ite reality. 

This knowledge is acquired by study, by ob- 
servation, by practice, but it can only be obtained, 
properly understood, with respect to things which 
pars not human intelligence. 

A science cannot then be occult without ceasing 
to be a science, except to those who neither can nor 
will confront its difficulties. 

But since the poverty of our language obliges 
us to couple these two words, let us first see what 
is understood by occult sciences. 

This denomination is applied to magic and its 
derivatives: the cabala, astrology, sorcery, 
necromancy, &c., and by many to magnetism and 
everything connected with it. 

To refute this assimilation, it will, I hope, 
suffice to succinctly expose the nature of these 
diverse things, 

The word magic in its primary acceptation 
sigaifies wisdom, not in the sense that we generally 
attach to this word, but in that of knowledge of 
natural forces, of things extraordinary to that 
degree that they seem to be miracles. 

The first magic to whom it owes its name, 
were the priests of the Zoroastrian religion, form- 
ing a sacerdotal corporation devoted, like all those 
of antiquity, to learned studies, to the instruction 
of peoples and kings, and tothe administration of 
justice. 

They gave themselves principally to astronomy, 
or rather to astrology, which secured them a high 
influence at the courts of the Persian and Baby- 
lonian monarchs ; they also cultivated philosophy 
and medicine, and dominated over the populations 
with all the prestige of their sacred character and 


the benefits which they certainly spread among 
them. ; 

Their pretensions to read the future by the 
explanation of dreams, doubtless, thus gave birth 
to those ideas of supernatural power which was 
attributed to them, and to that acceptation of 
marvellous science under which the name of magic 
has even come down to us. 

But like as alchymy, whose adepts looked to 
nothing less than making gold, has created 
chemistry, that exact science to which the world 
is indebted for the most precious discoveries, even 
so likewise magic, whose starting point was the 
study of the secrets and the great phenomena of 
nature, successively brought forth astronomy, 
mechanics, physics, and cast the first seeds of the 
art of navigation, of manufactures, in a word, of 
all that contributes to the riches and happiness of 
peoples. It is to magic such as I have just pre- 
sented it to you that we must go back to find the 
cradle of the sciences and of the arts. 

So here is a science called occult (and it really 
was so to the common herd of mortals, since but 
a small number only were admitted to learn its 
elements), which has disappeared to give place to 
a series of true sciences, in the profit of which 
every individual is called to take his part. 

Magic, as an occult science, exists, then, no 
longer ; the magi have slept for ages in their tombs, 
and the wonders of our modern magicians need not 
disturb their ashes. 

I will only say one word about what is called 
white magic, and which is only a science, or rather 
an occult art to those who know not its secrets. 
Happy ignorance, for it is the source of the 
pleasure experienced at the performances of our 
skilful jugglers. 

The cabala, a variety of magic, is divided into 
several branches, one of which (that which we 
have to examine, taught the chimerical art of 
making, the superior powers act in certain occurrences 
on the inferior world, and thereby produce super- 
natural effects or miracles. By pronouncing certain 
words called cabalistic, or by writing them on 
amulets, it was pretended that these powers could 
be rendered subject, and that by that means 
diseases could be cured and conflagrations extin- 
guished.* 

Sorcery is a degenerate daughter of magic, and 
sister to necromancy, or the evoking of the spirits 
of the dead. 

Its object was, among other things, to procure 
for man communications with spirits; but it was 
a matter rather of demons or even spirits forei 
1 kig Christian hierarchy than of the souls of the 

ead. 

„Magical ceremonies had a sombre and terrible 
character. It was only after a long and laborious 
initiation, and by going through numerous for- 
malities, that the neophyte was admitted to com- 
municate with the superior beings. This favour 
was the privilege of a small number of adepts, who 
took the greatest precautions to conceal the know- 
ledge of their mysteries from the vulgar. 

‘The progress of civilization and philosophy 
brought on the decay of this sort of magic—as soon 
as the sorcerers ceased to be applied to, sorcery 
was almost forgotten.“ 

We are obliged to say almost forgotten, for in 
certain countries where instruction is but little 
spread abroad, the belief in shepherds, casters of 
lots, or sorcerers, still exists; the Gazette des 
Tribunauz often gives us a proof of it. 

To come to an end with sorcery, let us say that 
the sorceresses (for it appears that in ancient times 
they were women who carried on these criminal 
practices) passed for having made a compact with 
the devil, who, in exchange for their souls, gifted 
them with extra-natural knowledge. Every 
one knows that King Saul, afflicted and discouraged 
by the general defection of his subjects, and by the 
inward feeling of his own unworthiness, of his 
ingratitude and disobedience, resolved to go and 
find the pythoness, or witch of Endor, who called 
up the shade of Samuel, who predicted his defeat 
and death.: 

* 8. Munk, Dict. de la Conversation. 


+ A. B. Morin, des Sciences Occultes. 
t Walter Scott, on Demonology and Sorcery, 


GLEANINGS FROM SCIENTIFIC WORKS. 
——) — 

Expert ents on the stretching of solids showed, in the 
cas“ of the metals, a decrease of temperature when the 
stretching weight was applied, and a heating effect when 
the weight was removed, An iron wire of '25 of an inch 
in diameter was cooled, 125 of a degree Centigrade when 
stretched by a weight of 775Ib. Iu the case of indiarubber 
it was suggested that this substance stretched by a weight 
is shortened by increase of temperature. On trial it was 
found that indiarubber when stretched by a weight capable 
of doubling its length, has that length diminished by onc- 
tenth when its temperature is raised 5) deg. Cent 

AT a height of 500 miles above the earth a cubic inch of 
air would expand so as to occupy a sphere equal in diame- 
ter to the orbit of Saturn. 

Ose hundred pounds of Elgin and Watlsend coals consist 
of—carbon, 7609; hydrogen, 5 22; nitrogen, 141; sul- 
phur, 1:53; oxygen, 5°05 ; ash, 10 70 ; and require for com- 
bustion 241˙1Alb. of oxygen, equivalent to that contained iu 
14, 243 ·9 cubic feet of atmospheric air. 

M. pe MorTiLLET has published in the Sul-Est, a 
Grenoble paper, a curious remedy for the sting of a danger- 
ous insect. It is the application of the wax of the ear to 
he injured part. 

Tng temperature of the air at midnight in Upper India 
during the months of May and June, is often over 100 
degs, 

PiTtTsRURGH coal, when entirely deprived of moisture, 
consists of 30 per cent. of volatile combustible matter 
apd 70 per cent. of coke, 


In India bricks are burned with wood fuel, except in a 
few places where coal is found. No coal worth working 
has yet been discovered in Northern India. 


VIE ROR DT found that, with six respirations in the minu‘e 
he entire quantity of carbonic acid exhaled amounted to 
11 cubic inches; with twelve respirations to 25°3 cubic 
inches; and with forty-cight respirations, to 445 cubic 
inches. 


Ir has been found by Becquerel that the ele:t ofmotive 
energy of a galvanic couple with two liquids is increased 
by elevation of temperature. A change from 0 deg. to 109 
deg., C., caused the effect to be augmented to the extent 
of 0°04 of its value. 


It has lately been discovered that the whole of the 
sulphur present in ordinary illuminating gas may be 
removed by bringing the gas thoroughly into contact with 
some of the ammoniacal liquor, which is an almost valueless 
product of the gas-works itself. 


Tne hydrate of magnesia formed by calcining the chloride 
or nitrate at a red heat, sets very soon on the addition of 
water, without losing its good qualities. It may thus be 
cast in moulds like ordinary plaster. It may be mixed 
yn pounded marble for the purpose of givingit à grain or 
colour, 


Tre value of any magnesian compound, as a source o 
artificial marble or hydraulig cement, depends on the pro- 
portion of magnesia contained in it. Rocks having 61 per 
cent, of carbonate of magnesia answer well for cement, 
those having 65 per cent, for hydraulic lime, while those 
having 16 per cent. will still be useful for stucco. 

MR. GLAISHBR observed that for three weeks previous to 
the outbreak of cholera in London, in June, 1854, the tem- 
perature of the water of the Thames had greatly increased, 
and that when it had attained to 6) deg. the cholera 
burst forth, and that when the temperature of the river 
fell below 60 deg. the disorder declined and ceased alto- 
gether. 


CoNSIDERABLE difficulty is encountered in procuring 
suitable timber in South Australia for durable telegraph 
poles, and it is recommended that the lines which require 
rep irs should be repoled with Swan River mahogany, as 
the local timber will not last, on an average, more 
than ¢1x or seven years in the ground. Contracts havo 
been accepted for this purpose, at 178. 10d. per pole 23ft. 
long. 


It has been ascertained, as a test for the adalteration of 
cane sugar, by an admixture of grape sugar, that bichlo- 
ride of carbon, added to cane sugar, and kept for some time 
at the boiling point of water, produces in it brown spots, 
which, by enlarging, eae d cause the sugar to be of a 
more or less intense black: while under the same olroum · 
stances no change is produced in the grape sugar, 

Ir white of egg is deoomposed with a small quantity of 
sulphuric acid, dilute hydrocyanic acid, or an organic acid, 
and a liquor containing dextrine is poured inta the turbid 
fluid thus produced, a precipitate will oantinue to be. 
formed, even after enough dextrine solution has been 
added to throw down all the albumen, If a solution of 
gum arabic is used instead of dextrine, no precipitate will 
be formed, and the already precipitated alhumen will be 
re-dissolved, 

THe ‘otal weight of the oxygen of the atmosphere, has 
been stated to be cqual to 134,000 cubes of copper, ona 
kilometre in the side, Supposing the earth to be peopled 
by 1, 000, 000, 000 men, and its animals to be equivalent to 
3,000,000,000 more meh, and plants to have ceased from 
their functions, it may be shown that the yearly consump. 
tion of oxygen would be less than 16 of these oubes; or 
that the oxygen would not be diminished to a greater 
extent than one eight-thousandth part of ita entire weight 
in a century, No sensible effect would be produced on 
Volta's eudiometer in a less period than 10,000 years. 

IN order to test the purity of otto of roses, all that is 
necessary is to mix five drops of tbe otto with twenty of 
pure concentrated salphuric acid. Whether the oil be 
adulterated or not, a thick yellowish-brown mixture is the 
result, When the mixture is cold it is shaken up with 
three drachms of absolute alcohol. If the otto is pure the 
solation is clear, and remains so when boiled, but when it ia 
adulterated the solution remains tarbid. 
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ART NOTES. 


Tux statue of Leda and the Swan recently purchased by 
Mr. Millais at Florence is now in the Kensington Museum. 
It is attributed to Michael Angelo, and said to have once 
belonged to Baccio Bandinelli, but we should be glad to 
hear more of its pedigree. It is an extremely graceful com- 
position. The figure stands on the left leg; the right is 
raised, and rests on a large shell; the body bends over 
towards the right, and the head is thrown back in some- 
what the same position as in the celebrated Slave, but it is 
more twisted round, and is looking down; the left arm is 
raised over the head, and supports the hair andthe drapery, 
which falls In massive folds behind ; the right arm rests on 
the neck of the swan; the face is voluptuous and pretty, 
but feeble, and displays none of the power of Michael 
Angelo; the eyes, in particular, are too liny and cutting; 
the arms are petty in style, and are too small at the wrists, 
elbows, and where they join the shoulders; the right leg 
and thigh are too small for the left, and the knees are feebly 
drawn. But notwithstanding these defects, and a general 
smallness of style which reminds one of Bambaia, or even 
of Bernini, we are inclined to think that this group is from 
the hand of the great Florentine. The manner of the work 
is peculiarly his. We are not aware of any other sculptor 
who, as it were, felt for the figure in the marble as he did; 
and the defects and corrections in the marble are some 
proof of the absence of a finished model in clay, without 
which no one but Michael Angelo himself would have ven- 
tnred to have worked. The foot on which the figure stands, 
the hands, and more especially the feet of the Swan, are 
quite in his manner. The forms of the unfinished masses 
of marble show the hand and conception of a great master 
of composition, while none but a man of impetuous genius 
or fastidious taste would have left unfinished so beautiful 
a beginning.—Atheneum. 


Marous. Morris, Marshall and Faulkener, artist.’ decora- 
tors, Queen-square, Bloomsbury, have recently filled the 
fourth of the gable windows of the old West Kirk, at Green- 
ock, with stained glass, having for its subject. ‘The Ado- 
ra‘ion of the Lamb.” Owing to the judicious use of silvery- 
hued and transparent white glass, this work, although 

rticularly rich and harmonious in colour, admits ample 

ight to the interior. The style most accordant with the 
work in Taer an is that of the early fifteenth century, The 
composition comprises twenty-three figures of Old and New 
Testament Saints. 


FLORENTINE papers announce that the President of the 
Italian Committee for the Dublin Exhibition has been in- 
formed of tbe aggregate prices, more than 46,000 francs, 
paid fı r sculptures sent from this sonny (those from Rome, 
we conclude, not being considered in the returns), also of 
the names of all artists whose works were most in request— 
Magni, Argenti, Galli, Corbellini, Albertoni, Strozsza—such 
the published list. 

A CONFERENCE, invited by the Society of Arts, was held 
on the 2ad inst., with reference to an endeavour to procure 
an amendment ofthe laws relating to copyright in works of 
fine art, and especially in engravings, The Council will 
doubtless feel sufficiently assured to persevere in the pre- 
paration of a Bill for consideratien. 


GLASGOW INSTITUTE or THs Fine Arts.—Tho fifth 
annual exhibition of works of living artists, under the 
auspices of the local Fine Art Institute, was opened in the 

tion Galleries, Glasgow, last week. The present ex- 
hibition is said to anything that the Institute has 
hitherto presented. The pictures hung number nearly 900, 


In Gaildball, London, hangs an enormous picture, 
ted by Sir R. Kerr Porter, in 1800, representing the 
ttle of Creasy: one might rather say the ruins of a pic- 
ture. The work being nearly twenty feet high, by thirty 
fost long, has been taken off the stretching frame, and rolled 
up. we are afraid that rats have made free with the edges 
of the canvas, 


SCIENTIFIC NOTES. 


DECOMPOSITION OF AIR BY THE TISsUBS.—An essay on 
this subject was presentedto the French Academy at one of 
its late sittings. Theauthor, M. De uay, has examined 
the atmospheric air in all parts the ism in the open. 
and closed cavities, and in tbe no and diseased con 
ditions of the 7 He draws from this investigation 
the general conclusion that air rapidly andergoes decomposi- 
tion when it contact with the tissues, oxygen is absorbed 
and disappears, nitrogen is left unacted on, and carbonic 
acid is evolved. The influence of esch of these constituents 
of the atmosphere has been carefully examined. 


STRUCTURE OF THE RETINA IN REPTILES.—Mr. J. W. 
Halke, who has written an able essay in the ‘‘ Ophthalmic 
Hospital Reporte” on this subject, gives the following as 
the arrangement of the parts in the retina of frogs, snakes, 
and turtles :—1. The layer of rods and cones (bacillary layer; 
Jaeob’s layer). 2. A layer of outer granules. 8. Inter- 

ule layer. 4. Layers of inner granules, 5. Granular 
yer proper. 6. Ganglionic layer. 7. Optic-nerve layer. 

THE ACCOMMODATION-POWER OP THE Erz.—In a paper 
an the Anatomy of the Seal’s Eye, published in the January 
number of the Dublin Quarterly Journal of Science, Mr. 
Honry Wilson, F. R. C. S. I., revives the old theory of the 
action of the external muscles in altering the axis of the eye. 
He contends that the recti muscles by their pressure 
elongate the axis of the eye, and thus, by increasing the 
distance between tke lens and the retina, in some measure 
provide for accommodation. He forgets that such an 
alteration, in order to be effective, should take place to an 
enormous extent (an inch or thereatouts) ; and that the 
action of the muscles would tend to shorten rather than 
elongate the antero-posterior diameter of the eye. His 
paner is fall of interesting anatomical details, bni it is to 

regretted that he has not very carefully described the 
relations of bbo ciliary muscle, 


TELEGRAPHIC NOTES. 


Tre Russian journal, the Messenger, announces that Ma 
Collins, one of the directors of the Russian American tele- 
graph line, has given, in a public meeting, some further 
details of that gigantic undertaking. The line will encircle 
the globe if a submarine telegraph can be made between 
London or Paris and New York; otherwise the communi- 
cation between Paris and New York must be made by the 
Russian-American telegraph, which will run across Behring’s 
Strait. There are hopes that this line may be terminated 
in 1867. 


From the official report of Mr. E. C. Cracknell, the 
superintendent of telegraphs in South Wales, to the Co o- 
nial Parliament, it appears that the length of telegraph 
lines at present in work throughout the Australian colony 
of South Wales is 2,520 miles, with 3,047 miles of wire, 
which, on the completion of the Jines in progress, will be 
increased to 2.99) miles of line and 3,517 miles of wire. 
The total cost of the lines in operation on the 31st December, 
1864, not including expenditure by the colonial architect, 
was £132.25, The net profit for the year was 6 per cent. 
The lines in this colony during the summer months appear 
to be much more affected by lightning than thoee in the 
neighbouring colonies; ard it frequently occurs that not 
only the lightning conductors, but the relay coils, are fused 
by the intensity of the atmo-pheric charges. To guard 
against this wholesome destruction, Mr. Cracknell has 
arranged a simple cutting out switch, which completely 
disconnects the conductors and instruments from the line, 
leaving only the main battery in circuit. This plan, he 
says, has been found to work very satisfac‘orily, aud has 
taved the destruction of many instruments, and the 
consequent delay of business at the several stations so 
visited, 


PHOTOGRAPHIC NOTES. 

Wer Process without NIA TI Bata.—Mr. Nelson 

K. Cherrill has worked during the year with somo success 
in Securing negatives without nitrate bath. To two ounces 
of bromo-iodized negative collodion were added 20 grains 
of nitrate of silver in about half adrachm of alcohol, left 
for about half an hour to settle, and then tried, giving the 
same exposure asif for the ordinary wet process with the 
same collodion for developement; the plates were shot 
into a dish containing an old iron developer made with the 
ammonia-sulphate, with a full dose of acctic acid. The 
image came out but slowly, having very much the appear- 
ance of atannin negative under the influence of an alkaline 
developer. The plate was removed in about ten minutes, 
washed, fixed, and then redeveloped with iodine and pyro 
in the old st Íe. Some further experiments were tricd, the 
results of which were the best we have seen produced in 
this direction. The process is not, however, sufficiently 
successful yet to supersede the ordinary method. 
METHOD OF PHOTOgRAPHIO Printina On IvoRY AND 
Woop.— This consists in coating the wood or ivory with 
collodion, saturated with nitrate of uranium, and contain- 
ing four grains of nitrate of silver to each ounce. For ivory 
the treatment in toning and fixing is the same as for paper, 
described in our last Fear Book, in the articlo on the 
Wothlytype process. On wood the image need only be 
fixed and washed. The collodion should be powdery, and 
may or may not be afterwards removed with ether. If 
removed the image will be found underneath.— Fear 
Book of Photography. 


CHEMICAL NOTES. 

On ANILINE ORANGE.—Mr. Jacobeon gives the following 
method of obtaining an orange-coloured dye from aniline. 
Red aniline is made in the usual way by the action of nitrate 
of mercury on aniline. The residue is then purified by 
boiling the resinous deposit and crystallising the solution. 
The mother liquor of the crystals contains small quantities 
of dyes of different colours, and a large proportion of orange 
dye. The orange is isolated by means of common salt, 
which precipitates the cther colours and leaves the orange 
in solution. The dye is afterwards extracted with alcohol. 
The colour is a golden orange, which readily dyes silk and 
wool, and Mr. Jacobson speaks of using it as a sort of 
varnish for optical instruments and on tin foil.—Oosmos. 


A Nuw MEDICINE. —Iuon the Bulletin General 
Therapeutique (January 15th), M. Stanislas Martin de- 
scribes a new medicinal substance under th: title of Jurubeba. 
Jarubeba is the term applied in Brazii to a plant called by 
botanists Solanum paniculatum. In South America the 
plant is used in the form of emplastrum, syrup, wine, 
tincture, and aqueous and alcoholic extract. It as chiefly 
employed in affections of the lever and spleen, in vesical 
catarrh, anemia, chlorosis, and difficult menstruation. 
According tothe testimony of several observers, this new 
drug promises to be the most powerful deobstruant yet met 
with. The jurabeba is sold commercially in the state of 
leaves, fruit, and roots, The latter vary in length from 
ten to fifty centimetres. They arə covered with minute 
rootlets ; their texture is hard and fibrous, the fibres being 
serrated, The stems of the plant are long and slender, 
and are studded with sharp-pointed prickles, The leaves 
attached to them have a fine green colour; they are with- 
out odour, and are nearly taateless. 


de 


Co-oPpgRATION.—At the annual meeting of the 
Manchester and Salford uitable Co-operative 
Society, it was stated that the members com- 
menced operations with £100, six years and 
a-half ago, and had now a capital of nearly 
£14,000. They started with one shop and fifty 
members; they have now twelve shops and more 
than 2,000 members. The business of the past 
year had exceeded that of 1864 by £5,000, 


SUBMARINE TELEGRAPHY.* 
11. 
SHALLOW AND DeErP SEA CABLE s. 


The lecturer first alluded to the omission fro 
the first lecture of any mention of the new insu- 
lators—balata, Parkesine, collodion, Mr. Mackin- 
tosh's material, and others. This omission was 
an oversight, due possibly to the fact that, as he 
has been unable to procure a specimen of any one 
of these materials for examination, he had formed 
no opinion as to their merits. The value of a new, 
good, and cheap imsulator would be very great.. 
The following is an abstract of the second lecture, 
under the heads in the syllabus :— 


1. Serving and Worming.—Strands of hemp- 
or jute are commonly laid or spun round the 
insulated core to serve as a pad or protection 
against pressure from the iron wires afterwards 
applied, and also, in some cases, to form a larger 
heart, allowing larger and more wires to be applied 
than could lie round the small insulated wire. 
This covering of hemp or jute is called the 
“serving” of the cable. When several insulated 
wires, to transmit distinct simultaneous messages, 
are included in one cable, as for short distances is 
frequently the case, these insulated wires are laid 
in a long strand, with hemp between them, to form 
a circular core. This hemp is called the worm- 
ing.” The worming and serving were formerly 
tarred for their preservation against decay in water, 
but Mr. Willoughby Smith showed that the tar 
temporarily mended small faults of insulation, and 
might, therefore, conceal an accidental injury to 
the core; but tar was not so good an insulator as 
permanently to mend the fault, so that the tar 
might lead to the submersion of a fault which 
would otherwise have been discovered and repaired 
before submersion. To avoid this risk tanned hemp 
is now used, and is often applied wet, to increase 
the chance of at once detecting any accidental 
injury to the gutta-percha. Hemp under wires is 
remarkably durable, and jute also answers well as 
a cheaper substitute. When hemp is exposed in 
water it soon decays, and jute decays still more 
rapidly; both are liable to be eaten by animals 
where exposed, but not where covered by iron. A 
specimen was shown where a small quantity of 
hemp exposed by a kink, at a depth of 800 fathoms 
in the Mediterranean, had been attacked by a 
species of teredo ; the part immediately adjacent, 
covered by iron wire, was intact. These animals 
exist in the Mediterranean even in depths of 1,200 
and 1,600 fathoms. In applying the covering care 
must be taken that the insulated wire be not over- 
strained ; the simplicity of the work has sometimes 
led to the use of imperfect machines which might 
cat the gutta-percha, and to the employment of 
boys too young to be careful. 


2. Iron Sheathing. —The served core is commonly 
protected by iron wires laid round and round in @ 
long helix, and abutting one against another, so as 
to present the appearance of a simple iron wire 
rope. This sheathing is frequently called a spiral 
covering, but the wires fie in a helix, not a spiral, 
which is a curve like that formed by a watch- 
spring, not that formed by a corkscrew. There is 
& popular impression that this form of cable must 
necessarily be very easily extended or stretched ; 
but this impression is wholly erroneous. The 
single helix stretches by becoming more nearly a 
straight line, and by gradually closing so as to 
include a smaller and smaller cylindrical space: if 
this closing be prevented—for instance—if the wire 
be wrapped round a solid core, the helix will not 
stretch more than a solid wire; the closing is 
prevented in the ordinary cables by the arrange- 
ment of the outer wires, which abut, each upon its 
neighbour, so that a cross section of the cable shows 
a compactiron ring. The tube formed by the wires 
cannot diminish in diameter, and consequently the 
helix cannot stretch more than a solid wire; this 
is proved by the experiments of Messrs. Gisborne, 
Forde, and Siemens in the Re of the Joint 
Committe on Submarine Cables,” 1861. Some 


* Lecture II.— Read by Fiugmine JexrIN, Esq., C.E., 
F.R.S., at the meeting of the Society of Arta, 5 
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TABLE IV.—STRENGTH AND ELONGATION OF CABLES AND MATERIALS. 


Pant I.—CaBLes, 


(The Specifications are given at the end of the Abstract of this Lecture.) 


Per cent. of 
l Por cent. of 
Breaking strain Co ding 5 elongation, Weight per Weight per 
Cables. in length in water. breakin with breaking knot in air, knot in Remarks ard 
cwts. Fathoms. weight, per cwts. waer, cwts. Authorities. 
weight, per cent. 
oent. 
ist Atlantic 885 80 aes 80 4,979 0°24 0°8 21-70 16 30 Report of Joint Committee, App. 10. 
ate 41 race RR ge tase 17 to 157 5 5 8,808 to A 9 to es 955 to 1°16 21 17°30 Do iii do. 28 
exandria... ., 147 „ẽ 157 ; ; : 5 „ 0°86 42˙70 82 73 Do. do. do. 
Zud Atlantic .. . . 154 11,000 — 2°57 „ 4°65 85°75 140 | Unpublished experiments by Mr. Fairbairn. 
Steel and Hemp coated Gibraltar | 102°5 ,, 147°5 7.928 ,, 11,407 0°62 „ 1°24 1°87 „ 4°08 25:47 13.11 Report of Joint Committee, App. 10. 
Iron and Hemp coated si 6 „ 75 5,346,, 6,000 0°26 ,, 0° 1°80 ,, 3°10 24°&T 12 65 Do. do. o. 
Siemens’ Copper-covered Cable... 6,250 — 0˙8 1861 797 Mr. O. W. Siemens’ unpublished information. 
Allan’s Cable 885 0 18°87 7,600 — 1°0 8'0 26 Mr, Allan’s unpublished information. 
Ratan and Stretched Hemp eve 1575 8, 500 0°52 156 773 5 86 Messrs. Forde and Jenkin’s unpublished in- 
formation. 


Breaking strain | Co di “longa y 125 nae Weight 
reaking n rresponding ? elongation, r 
Materials, in leng'h in water. ma onal with king jknot in hie, 
oen cent. 
Copper strand, Malta-Alex. 75 — 0-22 8°5 3°67 
Core, Malta-Alex.... age 5 75 to T5 2,260 to 2,826 0°23 22 to 25 715 
“Iron Wire, 0:079 in. vee ove 4°18 „„ 4˙5 5, 600 „ 6,040 O12 to 0 18 0°46 „ 0'72 96 Ibe. 
Steel Wire, O07 in. 8°00 „ 8°50 10,600 „ 11,200 0'28 „„ 034 1°00 „ 1°80 97 Ibs. 
Hemp and Iron 00 „ — 0'16 „ 0°32 1:04 „ 2°46 141 lbe. 
Steel and Hemp 1257 yy 11°75 — 0°37 „ 0:51 228 „ 2°70 142 Ibs, 
eee y — — = 46 lbs. 


Alexandria cables before breaking is, 
seen, hardly more than the stretch of a single iron 
wire (part II., Table IV.); the slight excess 
is owing to s slight diminution in the diameter 
of the cable due to the more perfect closing of the 
wires one upon another when the strain is applied. 
Owing to the perfect iron ring formed by the wires, 


has been as the only serious one. The 
total elongation which could arise from this cause 
is the difference of length between the wire as it 
lies round the cable and when stretched out 
straight. This is about 14 per cent. in the Malta- 
Alexandria cable; but no sensible untwisting ever 
does occur; about f or fifty turns are, at most, 
taken out per mile, and this would elongate such a 
cable 18 inches per mile, or about 0°03 per cent. 
When cables are recovered from t depths no 
sensible change in the lay is found to have taken 
place. It cannot be seen that they have in any 
way been untwisted or stretched. Specimens of 
cable thus recovered were exhibited, and the follow- 
ing experiments shown to enforce the reasoning :— 
First, half a ton was hung on a light iron cable of 
the usual form, and it was seen that no stretch 
occurred, although less than half the weight would 
have stretched the core inside 20 per cent., and 
finally have broken it. This proved that the 
strain was really borne by the rigid helical iron 
wires outside, not by the core inside. Secondly, 
weights were hung on a single wire, outside a core 
of hemp and gutta percha ; this stretched a very 
little. Lastly, an experiment was tried which to 
all appearance resembled the first, but on the 
weights being taken off, the rope was bent and 
oponer, and shown to consist of a mere hollow 

ll of iron wires, without any core whatever 
inside for eighteen inches of its length. This 


® Other imens of iron and steel would be found to 
stretch differently. Some iron and some steel would 
stretch considerably more, and very hard specimens would 
stretch less, The above results seem to be taken from fair 


ram ples. . 


proved that the iron wires do not press injuriously 
on the core. In all these experiments the rope was 
free to untwist, but did not do so sensibly. The 
experiments were simple illustrations of facts well 
known to all practically acquainted with telegraphic 
cables. It may therefore be assumed that the 
common form of cable is not liable to streteh, but 
another defect, the liability to kink, has been 
urged against it. A kink is a loop drawn tight, 
or a twist in a rope concentrated at one point. 
Specimens of kinks were shown. A kink may be 
55 in any form of cable, with or without 
elical covering, inasmuch as a loop or twist ma 
be uced in any form by mi ent. 4 


| mismanagem 
rope coiled round a drum with one side out may be 
wound off and rolled round another drum, or paid 
out into the sea, without receiving any twist, but 
if, by mismanagement, the rope were pulled off the 
end of the drum, it would be twisted or kinked. 
Similarly, if coiled in a tank, with one sido always 
uppermost, although apparently without twist, it 
would be twisted or kinked when pulled straight 
out of the hold. In practice these plans are not 
adopted ; the cable is carried down into the tanks 
from a drum with one side always turned in one 
direction ; let one side of a straight cable be 
marked black, and let it be coiled into the 
hold so that the black side shall always be north, 
then this black mark will, on the north side of the 
tank, be turned from the centre, at the south side 
to the centre, at the east and west side it will be 
uppermost and undermost respectively. The rope 
thus coiled in will have one twist in it for every 
turn round the tank; in a spun rope, this twist 
will twist the rope tighter, or untwist it according 
to the direction in which the rope is coiled; but in 
either case when the rope is drawn out of the coil 
it comes out as it was put in—straight and without 
twist. The extra turn or twist is caused by coiling 
and removed by uncoiling. There is one simple, 
universal, and sufficient rule to prevent the 
occurrence of a permanent twist. The cable 
must be taken out of the tank or off the drum, in 


the same manner as it is put in or on; the 


Opposite course will always put a permanent twist 
into a cable, and this twist concentrated at one 
point, produces a kink, These points were illus- 


Weight 
knot Remal ks. 
water, cwt. 

8:125 Report of Joint Committee, App. 10. 

3°36 Do. do. í Pe 

83:5 Do. do. do. 

84:7 Do. do. do. 

— Do. do. do. 

— Do. do. do. 

— Do. do. do. 


trated by elementary experiments with a piece of 
india - ru tubing to represent a cable. One 
side of the tube was painted so that a twist could 
readily be seen. When a cable is properly coiled 
in the tank, it is possible, by a severe jerk, so to 
misma the uncoiling as not to take out the 
twist regularly, and kiuks have thus been caused 
by several turns being caught up at once out of the 
hold. This now very seldom happens. Not one 
kink occurred during the paying out of the Malta- 
Alexandria and Persian Gulf cables, or during the 
late Atlantic expedition, in all about 3,500 knots. 
Even when a kink does occur, it seldom injures the 
cable. A imen was shown, cut from the 
Dover and is cable, containing six insulated 
wires, 8 which, kinked as they were, mes - 
sages had for years been transmitted between 
England and France. The vommon form of cables 
affords a good mechanical protection against 


injury. 
8. Iron and Stecl Wire.—The tensile strength 
of a cable is the sum of the strength of the wires 
composing it. A cable covered with good iron 
should bear a strain equal to two tons per pound 
of iron wire per fathom. Thus a cable with 3,750 
Ibs. of iron knot, or 3°75 Ibs. per fathom, in 
the sheathing, should bear 74 tons. This rule corres- 
nds toa strength of about 41 tons per square 
inch. uges and inferior qualities of 
i to bear so high a strain 
as this. Best Best is the quality most usually 
but charcoal wire seems to be more 
permanent than the inferior brands. The wire 
should in no case be hard or brittle. Bright wire 
is generally used for the smaller gauges, and black 
wire for the larger gauges, unleas the wire be gal- 
vanized. Table V. gives the relative weights per 
knot of the different gauges, according to Messrs. 
Johnson of Mancheater. The weight of a wire per 
knot in lbs. is nearly equal to the square of the 
diameter in inches multiplied by 16,100, or say 
16,100 d?. The wires are joined by welding and 
the cables by splicing. These operations require no 
special description. Welds should not be allowed 
in two wires of a cable at the same point, or near 

the same point. 

(To be Continued.) 
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A SUBSTITUTE FOR THE POSITION 
MICROMETER.* 


BT CHARLES GROVER. 


[A STRONG interest attaches to the pursuit of 
science under considerable difficulties, and we 
therefore depart from our usual custom by saying 
a few words on the author of this communication. 
He is an artisan—a brushmaker—fortunately pos- 
sessed of a twc-inch telescope, and doing such 
good work with it as to have attracted honourable 
notice from Dr. Lee, of Hartwell House, Mr. Birt, 
and our own highly-esteemed contributor, the Rev. 
T. W. Webb, by whom this paper has been sent 
to us. The plan adopted by Mr. Grover is 
certainly ingenious, and may suggest to others, who, 
like him, cannot afford more perfect instruments, 
how much may be accomplished by ingenuity and 
perseverance. Ifa poor working man, subsisting 
and keeping a family upon slender weekly wages, 
can manage to make considerable progress in 
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observational astronomy by the diligent employment 
of his Jeisure hours, what a wide field is open to 
those who can devote ample time and money to any 
favourite pursuit —Eyn.] 

I have been greatly interested in observing the 
various double and binary stars, so ably treated of 
in your pages by the Rev. T. W. Webb, and have 
often wished (as I daresay many other amateurs 
have done) for some cheap and simple instrument 
for measuring their angular positions, that excellent 
instrument, the position micrometer, being, from 
its price, inaccessible to me. 

After a good deal of thought, and the advice of 
one or two astronomical friends, I have devised and 
constructed an apparatus which on trial I found so 
useful that I have thought it worth while to send 
you a description of it, hoping it may prove 
acceptable to many of your astronomical readers. 

The first thing to be done is to prepare a 
earefally-divided circle, of a size corresponding to 
the nd of your telescope. This may be of any 
suitable material, to suit the amateur's convenience. 
Mine is simply drawn on paper, and attached to 
the telescope with a little warm glue. If the 
telescope is of small diameter, the circle may be of 

size, so as to project all round; but then it 
becomes liable te be injured by contact with various 
objects. 


© From the Intellectual Observer, January. 


As to dividing, large circles have the advantage 
of small ones, in giving more space for division, and 
crowded circles are difficult to read by the faint 
light allowed in the observing-room. Mine is but 
two inches in diameter—a size not large enough to 
allow of single degrees being shown on it well; 
therefore it is graduated by long lines to every 104, 
and shorter lines for every 5°, and by dots to 24° 
(we Fig. 1). 3 

This all-important part of the contrivance being 
daly attended, the index by which it is to be read 
next comes in for consideration. This is of steel. 
Its form will be more readily comprehended from 
the drawing than from any written description. 
It is attached to the eye-tube by the brass screw 
and nut, which is pierced with aalit lengthwise for 
its reception and adjustment, the length of the 
index being so managed that when the instrument 
is adjusted to focas, its point just reaches the 
circle. The screw on lower side of eye-tube is 
merely to assist in revolving the eye-piece. 
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circle, and bringing the larger star to the of 
the wire, gradually revolve the eye-tube ‘iit’ the 
star in its motion through the field exactly 
traverses the wire. Note the indicated on 
na gt 5 ba sa 2709. is agra the 
tube till the wire mes parallel to the pair, 
and note the number of de it has turned, 
as from 2708 to 220°, This is 502; but as the 
smaller star is on the Bild sana side, the reading 
must likewise be transferred, and you must 
substract 50° from 90°, which leaves 40 for the 
angle. 

45 it is more than probable that there may be 
considerable errors of division in such a homely 
affair, it is best to take measures of an object in 
each of the four quadrants of the circle, as by so 
doing we, toa great extemt, get rid of such error. 
Neither is it important that the points 0°, 90°, 
180°, 270°, etc.; should correspond to their proper 
places in the field, as if in the first instance just 
named, instead of 270°, the index read 1402, we 


FIG. 4. 
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- Inside the eye- piece, in the focus of the eye-lens, 
I have fixed a perforated cardboard disc, the 
opening being rather larger than the aperture of 
the stop always placed there, and acroas the field 
& conspicuous wire is carefully placed (see Fig. 2), 

Now to render this visible during observations it 
needs some illuminating apparatus, and I have used 
with advantage an oval reflector of bright tin, 
with a sufficient central aperture to allow all the 
rays from the object-glass to reach the eye 
unobstructed. This is fixed inside the tube, at an 
angle of about 45°, as shown in Fig. 3. The 
relative position of the screw, and the hole for 
admitting light, are shown in Fig. 4. This hole 
needs to be no larger than a sixpence, and should 
be just opposite the point a, Fig. 3. For a lantern 
I use a tin canister, about 7 inches high, and two 
in diameter, with an opening in its side for light, 
and numerous perforations in the top for the escape 
of heat. Within this is a small paraffin lamp (see 
ig. 5). The degree of light, and its distance 
and position with respect to the aperture in the 
telescope, will be better learnt by a few practical 
lessons than by any written instructions. 

Having detailed the construction of the ap- 
paratus, we will now point out its use, and for 
this purpose we cannot do better than og a 
p of stars in the field, as shown in Fig. 6. 

ow to measure their angle of position, revolve 
the eye-pieoe till the index is to the left side of the 
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should merely write 140°, 270°, and proceed as 
before. The angle made by a line joining the 
two stars, with the line of their motion through 
the field, is all that is wanted. 

Professional astronomers may smile at the rough- 
ness of the contrivance ; but to the amateur to whom 
expensive appliances are inaccessible, it will be 
found, when used with care and discretion, to be no 
mean help in the prosecution of his favourite science. 


Her MAJESTY AND A RoYAL ARSENAL Work- 
1 few ete re a Mbeya named 

enry Knell, employed in the carriage department 
of the Royal Arsenal, Woolwich, composed and 
erage a work, entitled, Chips from the 

lock, being essays upon questions connected 
with social science. Her Majesty, having seen a 
copy of the work, forwarded to the author, through 
Sir Charles Phipps, a cheque for £10, accompanied 
by a letter expressive of Her Majesty's approhation 
of the praiseworthy manner in which the author 
had occupied his spare time. Mr. Knell has just 
brought out another work, being a Guide to 
Woolwich Arsenal,” and containing interesti 
details of the several departments of that estab 
lishment. A copy having been forwarded by the 
author to the Queen, Her Majesty has, through Sir 
Charles Phipps, acknowledged the receipt of the 
same, and expressed her entire satisfaction with the 
contents of work, : 
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THE LATHE AND ITS US ES.“ 
VI. 
CHUCKING. 

Chucking work in the lathe is one of the most 
interesting branches, for here there are no centres 
in the way to plague the workman, and the tool 
has a fair sweep at all parts. Everyone who uses 
a lathe should get a scroll chuck ; that is, a chuck 
where the jaws move up together toward the 
centre, so that any round piece will be held per- 
fectly true. This is a t convenience, for 
whether we have a ring to bore out, or a wheel to 
tarn off, it is equally handy, and is far better than 
the independent jaw chuck, which has to be set up 
by measurement, and repeated trials before it is 
right. To those who cannot afford to purchase a 
scroll chuck a wooden one can be made to answer 
every purpose. Wooden chucks should be made 
of some hard, fine-grained wood, such as maple 
or mahogany, so that they will hold well whatever 
is driven into them. 

If we havo a small cylinder head to turn, for 
i the back head which has no hole in it to 
put a mandril through, as the front one has, the 
wooden chuck will come in . To make one, 
the turner takes a ape block of the proper 
thickness, say one inch, and saws the corners off 
so that it is eight-sided. It is then ready to screw 
on the face plate of the lathe. This is quickly 
done by having small screw holes in the plate for 


ie as shown in the engraving at the head 
of this series. 


The block is then all ready to work on, and the 
face must be turned off true, and a recess cut out 
in it to receive the head. This is the head, Fig. 21. 

On the back side there —— 
is a projec non to qe 
cylinder of the engine. Thi 
must be turned first, and 
the flange faced off true ; 
after that the head must be 

ed out (by making a 
ri rom in the oa 
ngside it), revers 
and put in the chuck 
again, the finished side in, 
so as to polish it on the outside. It must be driven 
up iad pert the face of the chuck, otherwise the 

ill be thicker on one side than the other. In 
finishing, it will be found better to commence near 
the centre and work out toward the largest diame- 
ter, for it is necessary to get under the scale, dr 
sand left on in casting, first, before the work can 
be turned true, and this is easiest done by begin- 
ning at the middle where the speed is low. The 
scale is fused sand melted on the metal in the act 
of casting. The best tool to do this with is the 
diamond-point, for it can be employed universally 
on straight or hollow surfaces, is easily ground, 
and always works well. After it comes the scraper 
previously shown. If these chatter, a piece of 
leather must be put between them and the rest. 
It is also well to put a stout iron rod or piece of 
hard wood between the back centre of the lathe 
and the face of the plate; this keeps everything 
steady, as shown below, so that a beautiful lustre 
will be given by the tool alone. 

After the plate or head is firmly scraped, it 
must be polished with flour emery, and oil. 
The first used must be No. 1; if the 
work is braes,. however, this will not be 
needed. This must be plentifully supplied 
with oil, so that it is like cream, and the 
workman, taking a soft pine stick, with the end 
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pounded into a brush, so that it will hold emery, 
holds it hard up against the face of the head. If 
it has been properly scraped a few revolutions will 
produce a fine-grained finish but if it is badly done, 
the corners will be full of scratches and chatters. 
It takes time and experience to make a good 
finisher, and patience, also, for men who are good 
turners, and can’ make excellent fits, are some- 
times botches at polishing. 


10. 22. 


After emery of the finest possible description 
has been used, a little rouge powder should be put 
on a piece of buckskin and applied to the work. 
This will make a polish equal to gold on brass, 
and like silver on iron. Instead of these methods 
many persons burnish their work. The burnisher 
is sometimes made of steel of bloodstone and of 
agate, Steel is the material gener- 
ally employed, It is polished as 
bright as can be on a buff wheel, 
and must be preserved so, otherwise 
it is useless to attempt doing any- 
thing with it. Pumice stone is very 
good for polishing with, or rather for 
finishing the surface before polishing. 
Other substances will be mentioned 
hereafter. Steel and iron are best 
polished with a sharp tool and 
water. To turn steel with a hand- 
some surface the tool must be 
sharpened on an oil stone and the 
speed high, then spit on the work 
and take light cuts, and you will 
have a nice job. To makea very > 
brilliant polish on steel it is neces- jj, 
sary to use emery and oil, plenty of | 
oil and not much emery, but this 
makes such a nasty mess on tbe 
lathe that few good turners will do 
T > = should ie a used 0 

o e if possible; filinga jo 
makes it uneven, and spoils the look 
of 5 It is 5 to avoid 
scratches, and the expert can gener - 
ally tell the difference between work that has been 
turned true and that which has been filed, and in 
nearly all cases it is quicker to turn the work 
to fit or to finish at once. 

In polishing round work, such as rods or shafts, 
it is much cleaner and more expeditious to make a 
pair of clamps like this, and put the emery and 
oil on leather pads between them. The clamps 
consist of two straight pieces of soft or hard 
wood lined with leather, though some use sheet 
lead. 


The leather catches the polishing material and 
holds it, and, at the same time, keeps it conti- 


nually applied to the shaft. The clamps are 
slipped over the same, and the ends held in the 
hand. This utensil also gives a fine finish to the 
work, making it smooth and even. It must be 
carried regularly along from end to end, sometimes 
fast and sometimes slow, so as to cross the lines, or 
avoid making a twist in the polish like a screw 
thread, which would otherwise be given. <A very 
beautiful and brilliant lustre can be given to a shaft 
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of iron or steel, after it is nicely finished, by hold- 
ing a sheet of sand paper covered with chalk, not 
emery, of a fine quality on it. The glaze that this 
gives makes the work glisten like silver, but it also 
takes off all the grease, so that the shaft is very 
sensitive to moisture, and is quickly rusted. 

This discussion about polishing has led us away 
from the consideration of chucking, which we shall 
enlarge a little more upon. 


IMPROVED CANCELLING STAM . 
—0— 

The object of this improvement, by S. B. Brague 
and William 8. Starr, of New York City, is to 
save the trouble in changing the date. In ordi- 
nary stamps the date is changed by taking out 
types and putting in others; and in this process 

e types are liable to be lost or damaged, and to 
be imperfectly fastened ; and there is some lia- 
bility to error in the date. In this stamper the 
date figures are soldered to a ring, which turns in 
a groove, and his held by a catch-pin which takes 
into holes, so that each date is secured in 
its proper place. The monthly and yearly changes 
are made in the usual way. A and B show the 
body of the instrument, which is cast hollow, and 
has in it a groove in which the ring, ö, to which 
the date figures are soldered, revolves. The spring 


c, screwed at one end to the body, bas near its 
other end a pin with a head by which it may be 
drawn outward. The end of this spring is bent 
at a right angle to form a catch, which catches 
into notches in the ring, as shown at ö, in the 
ace broken open to show the ring. By raising 
this catch from a notch, and turning the ring 
slightly, which is done by the thumb nail applied 
in a notch on the further side, the catch is placed 
half-way between two notches ; it is then released 
and allowed to press agalnst the ring ; the ring is 
then moved further, by the thumb nail taking hold 
of the next notch, and the catch springs into its 
proper notch, and holds the ring. Thus it is made 
sure that the ring will not be moved forward more 
than one notch or day, unless the spring be pur- 
y drawn back; and the liability to error is 
thereby lessened. The inking ribbon, o c, which 
is broken to show the stamp, is arranged in the 
usual way, on two rollers which are turned by 
their milled heads, aa, The paper to be stamped 
is laid over the stamp, with the inking ribbon 
intervening, and the spring bolt is driven down by 
a blow of the hand, as usual in stampers of this 
class. 


The chemical works at Pocket Nook, St. Helen’s, 
formerly the property of Messrs. Balmain and Co., 
have been purchase l by a limited liability company 
and will again in full operation early next 
month. A number of artizans are busily engaged 
in the work of preparation. 
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SAFETY VALVES FOR STEAM BOILERS. 


— — 


HE following is extracted from a paper on the 
subject, read by Mr. George Campbell, before 
the Leeds Association of Foremen Engineers a short 
time since, and which has been published by order 
of the Association. 
3 are N in qualifi 5 a aro 
ety valve ought to possess, and the principal o 
which are simplicity in construction, a free and 
sufficicnt exit for the steam; by this means we get 
one that will not allow the pressure in the boiler 
to exceed the weight on the valve. Further, a 
good valve should not be liable to be inoperative 
m sticking by friction, through pins and rubbin 
surfaces ; and above all, if it all possible, beyon 
the reach of tampering with the weights by the 
hands of the ignorant, the malicious, or the reck- 
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less. The valve of Mr. W. Naylor, of London, 
possesses in some degree, the qualifications recited, 
and before describiog this arrangement, a section 
of which is shown in the illustration, we will look 
at it in comparison with the ordinary steelyard 
lever and stalk valve. 
Tredgold, in his able and valuable work on the 
steam engine, says :—‘‘ It would be a great im- 
provement on safety valves if they could be so 
constructed as to be relieved of a part of their load 
when raised from the seat.” Safety valves, as 
generally loaded with a spring balance, especially 
n the locomotive, portable, or other boilers subject 
to oscillation, instead of complying with Tredgold’s 
sound observation, have a contrary effect when 
rising from their seat, increasing to a serious 
extent the load on the valve and strain on the 
boiler, which, no doubt, most of you have ob- 
served when looking at the valve blowing off, 
compared with the pressure shewn on the pressure 
gauge—a difference in excess, on the valve, of 20 
pounds per square inch (sometimes more) being a 
Common oocurrence, if the fire under the boiler be 
urged, and the steam so generated not drawn off 
by any other medium than the safty valves. 
This can be easily shewn by calculation. Take 
for example :—a valve, 4 inches diameter, equal 
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to an area of 12} square inches, consequently the 
lever must be 124 to J, for one pound on the end 
of the lever, to give one pound per square inch on 
the valve. Taking the angle of the valve seat at 
45°, it will be found that the end of the lever, 
where the spring balance is attached, must be raised 
half-an-inch to obtain an opening at the valve of 
“3551 of a square inch, an opening not equal in area 
to a round hole 11-16ths of an inch in diameter. 
Then, if we take the graduated range of the 
spring balance at 30 pounds per inch, it will 
be clear that by raising the lever half-an-inch at 
its end (to obtain even the above small opening), 
an additional pressure of 15 pounds per square 
inch is put on the boiler by the tension on the 
spring alanis: there is beside this extra load by 
the balance, friction by the joint pins in the leverand 
friction caused by the steam issuing through such a 
sinall opening. These, with the resistance of the at- 
mosphere, have the effect in causing a great amount 
of needless pressure on the boiler, wen the steam 
is blowing off strong at the safty valves. A 
theory has been advanced to account for the small 
rise of the valve from its seat, thus:—‘ That by 
the instantaneous reduction of steam pressure 
under the valve, so soon as an outward current 
has been established, motion takes the place of 
dead pressure, consequently the pressure in the 
boiler sometimes rises dangerously above that to 
which the safety valve is loaded.” A valve has 
been designed to supply the defect pointed ont by 
this theory, and shown in the Exhibition of 1862, 
by Mr. Bodmer, of London. 

We will now to describe Mr. Naylor’s 
arrangement of valves, and shew how it obviates 
the increase of pressure by the rising of the valve, 
for the escape of steam. 

By reference to the figure it will be seen that the 
valve itself is of the ordinary kind, free in its seat, 
as shewn, to prevent binding. The lever has one 
end bent downwards, and the spring for loading 
the valve is attached to the lower end of the 
lever, by a loop-link : it will be apparent that as 
the valve is lifted by the steam from its seat, 
that is, when the pressure inside the boiler exceeds 
the weight on the valve, the bent end of the lever 
moves inwards, or towards the valve, thereby 
virtually shortening its length, and relieving the 
weight on the valve, although the tension on the 
spring is increased by the same movement. This 
is the principal improvement over the ordinary 
form of lever, which, as we have seen, increases 
instead of diminishes the weight on the valve. The 
amount of relief given to the valve as it opens by 
this arrangement of lever, may varied to 
any extent by the angle given to the lever 
and the range of tension on the spring. In 
the diagram of the lever, the lift of the 
valve, the tension on the spring, and the 
virtual shortening of the lever are shown magnified 
six times. The thick lines shew the dead position 
of the lever ; the dotted lines shew the movement 
of the lever at its half and full extent of travel. 
‘Lhe horizontal lines to the right at a, shew the 
amount of tension put on the spring, by the move- 
ment of the lever from its dead positioa, to that of full 
travel; and the vertical lines at a shew the virtual 
shortening of the lever by the same movement. 
The tension on the spring is taken at 600 pounds 
per inch, then when the bent end of the lever is 
at an angle of 55° with the horizon, and with a 
tension of 1192, pounds on the spring, there will 
be a pressure of 170 pounds per square inch on 
the valve; but when by the excessive pressure of 
steam, the valve has been lifted two degrees, or 
043632 of an inch, the spring has become loaded 
36 pounds in excess, of the original tension, but 
to counteract this excess, the bent end of the 
lever has become virtually shortened 09 of an inch, 
reducing its effective action on the valve, whereby 
the preseure on the valve is reduced from 170 to 
168°4 pounds per square inch; this reduction of 
pressure will be apparent to all of you as a great 
improvement, opposed to what we saw done by the 
long lever and spring balance, when the valve 
is open for the escape of steam. The lift of the 
valve under consideration is taken at two 
degrees, the patentee having found by experiment, 
that with his arrangement this is the average ex- 


tent of lift for the escape of steam under ordinary 
circumstances. The lever and spring are enclosed 
in a box, out of reach of the person in charge of the 
engine or boiler, so that he is unable to everload 
the valve by holding down or hanging extra weight. 
on thelever, but the person in charge of Mr. 
Naylor’s valve can te the pressure by the 
nut wheel, on the top of the spring box, drawing 
out, or putting tension on the spring until the 
maximum pressure at which he is allowed to work 
has been attained, when the shoulder on the screw 
attached to the head of the spring comes up to 
the underside of the spring box, rendering it im- 
possible to increase pressure by that means. 
Of course the attendant can at any time slacken or 
ease the pressure down to zero. The amount of 
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pressure on the valve per square inch is shewn by 
the index plate on the side of the wheel, a pointer 
being fixed on the head of the screw as shewn. 
Again, it will be seen that friction is reduced to 
the least possible amount by making all the bearing 
points of the steelyard, or knife-edged form. 
A spring, as the mode of weighting, may be ob- 
jeoted to from the fact that in consequence of the 
continual tension on it, in time it will deteriorate 
and be inoorrect in its work. Of course this 
objection can be raised to Salter’s spring balance,” 
as applied with the ordinary lever. Still this de- 
terioration seems to be so slight that the spring 
holds its place as a mode of weighting safety valve 
levers. Many of the valves on the locomotive 
stock of the London and North Western Railway 
are directly loaded by such a spring as is employed 
in this valve of Mr. Naylor’s. Granting that the 
deterioration of the spring amounts to anything, it 
is at least on the side of port relieving instead 
of increasing the pressure on the boiler.* 

With regard to the carrying-off power of this 
valve the patentee says :—‘‘ From experiments 
made upon different locomotive engines, generating 
as much steam as they were able, when standing, 
with a coal fire and steam jet on in the chimne,. 
he found that one of these safety valves, peas two 
inches diameter, carried away the steam, and kept 
the surplus down thirty pounds to the 
square inch lees than two valves, each four inches 
diameter, loaded by long levers and ats be „ 
were capable of doing.” On one of t 
locomotive boilers in the country, two safety valves 
each four inches diameter, have been taken off, 
and one of Mr. Naylor's, only two inches diameter, 
substituted. The above fact requires no comment ; 
its speaks strongly to the pratical efficiency of the 
valve I have endeavoured to describe. 

After the reading of this paper, a conversation 
ensued as to the merits and demerits of the valves 
described. It seemed to be the general opinion 
that the “ Naylor” valve was a decided improve- 
ment, and one likely to be employed to a con- 
siderable extent on steam boilers. Some of the 
members, who had seen the valve at work, spoke 
to its practical efficiency, fulfilling all that it was 
set forth to do. 


Tramway IN Dar.inctox.—The Darlington 
tramway, upon Train’s principle, has turned out 
a losing speculation, the shareholders having lost 
nearly the whole amount of their subecriptions. 


The patentee has now inserted an India-rubber dia- 
phram at the bottom of the spring box to prevent the 
escaping steam from acting onthe spring, 
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THE FILE TRADE IN SHEFFIELD. 


The file manufacturers, in view of the present 
of the trade, have formed an association, 
to the funds of which five houses alone have 
iven their names for £5,000. A committee 
as been formed, by whom we are requested 
to state that no communication has been re- 
ceived by the masters from the file-grinders 
requesting an interview since they gave a month's 
notice on the 13th January. It is understood 
that during the next fortnight the various houses 
will exercise their own discretion as to con- 
tinuing to employ their grinders or not. The 
Filesmiths’ Union have put down” the opposition 
whioh was made by a small portion of their body 
to the amalgamation with the grinders, and they 
will use the whole of their resources in aid of the 
common cause. We hear it stated that the fle- 
grinders can stand out” for seventeen weeks on 
their own funds, but the filesmiths are not so well 
situated to meet a lock-out. It is asserted that 
the union are considering the advisableness of 
adopting the co-operative principle as a means of 
enabling them to avert the effects of the lock-out. 
For some time they bave been manufacturing files 
on their own account, and they have a large stock 
ready for the market, and will endeavour to obtain 
orders direct from the factors.—Shefield Indepen 
dent. 


CHLOROFORM FOR REMOVING STAINS OF 
DRY PAINT. 


An accident, involving the loss of several ounces 
of ehloroform at a time when in consequence of 
a sudden and unprecedented demand, it was 

liarly valuable, introduced me to the know- 
ledge ot a fact I was previously unaware of—viz., 
that chloroform is capable of exerting a powerful 
solvent action on dry, white-lead paint. The 
accident happened in this way. The four ounce 
measure I was using, bad been broken, and after- 
wards carefully mended with white-lead, several 
months being allowed for it to become thoroughly 
hard. In that state it was, as I imagined, capable 
of resisting for at least a short time the action of 
any of the more powerful solvents to be found in a 
chemist’s shop. On pouring chloroform into it, 
however, I was at once undeceived, for the bottom 
fell out immediately, without sufficient warning to 
enable me to save one drop of the liquid. Had it 
been mended with barley sugar, water then poured 
into it, the effect would not have been more sudden. 
To turn this loss to some account, I then tried 
comparatively the respective effects on old paint- 
work of ether, benzol, bisulphide of carbon, and 
chloroform. I found that the last, applied on 
wadding with gentle friction, speedily exposed the 
clean surface of the wood, whilst the ether and 
benzol removed the more recent only of the layers 
of paint Bisulphide of carbon apparently was 
without action. Query, then, would it not be ad- 
visable in cases where valuable dresses have been 
to all appearance spoilt, by paint being allowed to 
dry upon them, to try the effect of chloroform be- 
fore giving up all hope? At any rate I shall try 
it on the first case I meet with. I have already 
discounted the smiles of the fair ones, whose gra- 
titude I intend to deserve. By Thomas B. Groves, 
F. C. S., Weymouth.—The Chemist and Druggist. 


BRICKWORK. 


Long bands of iron hooping are now extensively 
used inserted along brickwork to give additional 
strength. I would suggest six slits on the broad 
surface of each brick (to be formed in the mould) 
to receive the bent ends of short pieces of iron 
hooping. Bricks laid side by side, or end ways, 
can be firmly clutched or roned together by a 
tap with the trowel. The iron being sunk in an 
indention level with the brick, with a slight layer 
of mortar to rectify any surface inequalities, there 
would be no obstacle to the level setting of the 
wrx. For vaults, arches, chimneys, &c., I believe 
it would prove valuable.—R. TATUR. 


WATERPROOF PAINT. 


An article in the nature of paint, yet combining 
more of the preservative and less of the flaky 
nature of the common lead and oil preparation, 
was long a great desideratum among mechanics 
and builders. Our European and coasting 
steamers, as well as shipping of every description, 
require expensivo outlays at either port of entry, 
in repainting smokestacks, rigging, and hull. 
Among shipmasters and builders, tin, zinc, wood, 
leather, and iron manufacturers, the prime object 
has been to secure a paint impervious to water, and 
duraole against sea atmospheres and the wear of 
ordinary use and exposure. It appears that 
Messrs. Spooner, of Boston, Mass., have prepared 
a paint known by the name of elastic black 
varnish paint,” which, unlike varnishes, contains 
no coal tar, and at the same time yields an even 
and rich lustte, with a body of treble the consis- 
tency of ordinary black paint.. For painting iron 
which is to exposed to heat or the weather, such 
as boilers and ohimney-tops, radiators, railings, and 
steam-pipes, this black varnish paint is said to be 
peculiarly well compounded, since the warmth or 
atmosphere neither causes it to emit the nauseating 
odour of benzine, so often arising from newly 
heated radiators, nor scale off and corrode. It is 
also a baking varnish, and possesses the two fold 
advantage of its paint and japan nature over c om 
mon varnish. 


PHYSIOLOGICAL ACTION OF IRON. 


A new theory of the action of iron upon the 
system has been started by Herr Dr. Sasse, in 
a paper reported in Schmidt’s Jahrbucher. This 
savant considers that the salts of iron replace, as 
it were, the blood-globules by acting as carriers of 
ozone. Itis of no importance whether the iron be 
administered as an oxide, a per-salt, or a proto- 
salt; for, when once it has entered the circulation, 
it continually takes up and gives off ozone till it is 
expelled from the body. Dr. Sasse concludes that 
we have in iron a means of promoting the process 
of oxidation ; but we should never administer this 
medicins except in cases where the process of 
oxidation is not sufficiently energetic. He con- 
siders that iron should not be employed in tuber- 
culosis. 


TESTING ARMOUR PLArRS. Armour plates are 
now tested at Portsmouth in a different manner to 
that formerly followed. According to the old 
arrangements, the plates were bolted to the side 
of some old wooden sbip selected for the purpose, 
and fired at with a 95 cwt. 8in. smooth bore gun, 
throwing a spherical shot with a charge of 16lb., 
and fired from a gunboat moored at a distance of 
200 yards from the plate. Under the new condi- 
tions, the plate is but 30 ft. from the gun, the size 
of the letter and the weight of the shot being the 
same as before, but the charge being reduced to 
13 lb. In order to carry out this test, a liue of 
battle ship, formerly used asa target ship, has 
been cut down to her lower deck beams, and a 
length of 80 ft. of her lower deck amidships has 
been stripped of its overhead planking. At the 
fore end of this roofless space, a massive bulkhead 
has been built athwartsbips, and to this the plates 
to be tested are fixed. Thirty feet abaft this is 
placed another bulkhead, forming the face of the 
battery. This is furnished with four ports, and is 
plated with 44in. plates. The test is conducted 
by firing five shots at each end of the plates under 
trial. After the guns are trained, all hands retire 
below the deck, and the guns are then fired by 
electricity. Two 6in. armour plates, made by 
Messrs. Cammell, for the new double screw frigate, 
Penelope, were tried in this manner on Saturday 
last, and stood the test satisfactorily. 

THE DurLex LArRR.— The large lathe recently 
set up by Messrs. Whitworth and Co., at Messrs. 
Maudslay, Sons, and Field’s, has a slide rest 
arranged for duplex tools, but we observe that 
only the front tool is employed in turning large 
shafts. 

THE workmen of the Stella Coal Company’s 
collieries have presented a beautiful timepiece as 
a testimonial to their late manager, Mr, Simpson. 


LETTERS TO THE EDITOR. 


—0— 


[We do not hold ourselves responsible for the opinions of 
our correspondents. ] 


Sir,—Although we ought at al timcs to be able to 
‘render a reason f.rthe faith which is in us,” yet, it is 
not always convenient to recali all the circums(ance3 
wherety we have been led to pin our faith to a certain 
doctrine. I have been called upon by Mr. Bacon to give 
my reasons for believing that C. O.is the fatal cause of 
loss of life generally believed to be produced by C. O2., 
and am asked to forgive his criticism if unjust ; the latter 
I can readily promise him, since it amuses him, and cannot 
harm me. The former however is a more tedious task, 
which I hope he will not think me unkind in not fully 
undertaking, as it might involve a loss of time which I can 
more uscfully emp'oy. 

Without going back a century or so (during which I 
think the opinions of eminent chemists have wondrously 
varied from each other), I may refer him to a work 
entitled“ Cours Elémentaire de Chime,” par H. Debray, 
Professor at the Lycée Charlemagne, Paris, dated 1863. 
He says, Oxide of carbon is not only irrespirable, but 
an extremely violent poison, Fora long time its action 
was attributed to carbonic acid in cases of asphyxiation 
by burning charccal; M. F. Leblanc has shown that the 
principal effects are due to carbonic orie. Thus a dog 
dies by asphyxiation more rapidly in an atmosphere con- 
taining three or four per cent. of C. O2, produced by com- 
bustion of charcoal, than in ar atmosphere containing 
thirty or forty per cent. of pure C. 02., the reason being 
that the combu: tion of charcoal always produces C.O, 
One, or one and a half per cent, of oxide of carbon mixed 
with oir renders the latter deadly! Whereas thiriy or 
forty per cent, of carbonic acid is notso! Carbonic acid 
is simply an anaesthetic,” (and Iam told has been used 
as such medicinally,) “but is nota poison, while oxide 
of carbon rapidly de-oxidizes the blood in the lungs, hence is 
avirulent poison.” With such a statement before me, made 
so recently as 1863, I do no: think any of the deductions I 
have drawn from it deserves the epithet of“ uncompromis- 
ing statements.“ [fcarbonic acid is simply an anaesthetic, 
why do people dieso instantancously and persistently when 
they descend awell? If only a state of coma is produced, 
we ough: to expect the men to recover in most cases at 
least, but experience teaches the contrary. I know not 
from what source Mr. Bacon has obtained the chemical 
physiognomy of the two gases which he gives, but I think 
that we are not yet sufficiently acquainted with a!l natural 
phenomena to be enabled to say dogmatically that C. O. 
is not developed in any process of nature.” 

The inference drawn by Mr. Bacon by what he calls“ a 
parity of reasoning ” I need not touch upon, as most of 
your readers who have any hnowledge of chemical science 
will resdily appreciate its value, and the validity of the 
principle upon which it is drawn. 

I am however sorry to find Mr. Bacon descending from 
the pedestal he has appropriated to himself asa ‘‘Critic,” 
tothe low ground of cavilling at a typographical error, 
Were I inclined to retort I might inform him that oxygen 
is not spelied “ oxogen ;” but I would much rather pass by 
such trifles, and inquire, what are the injurious effects 
that he anticipates would result from the introduction of 
oxygen into the stomach? espe. ially since so large a portion 
of this gas daiiy enters that receptacle, certainly in com- 
bination with other gases, a decomposition of which how- 
ever takes place in that laboratory, WX. ToNKRs, 


CUTTING SCREWS. 


Sir,—I see occasionally in your valuable paper instruc- 
tions for cuiting screws, I have a very simple method for 
finding wheels for rough threads — 


8 x 0 8 40 Screws. 
lgin. placed thus 13 x 2 26 13) 65 
. 5 — OF — 
8 x 0 8 40 20 


Leading screw two threads per inch. A. CRANSTON, 


A CURIOSITY IN ENGINES. 

Sir, —Will any cf your readers kindly oblige me with the 
information required in the following matter? I have 
bought a peculiarly constructed engine (and Loiler), and am 
anxious to become acquainted with its antecedents. The 
engine has two vertical cylinders, each 3in. bore and 10in, 
stroke; the piston rods have cross rods each with a wheel 
at cither end working in betwcen guide bars, The pump 
and governors, all of gun metal, are fixed on an iron head- 
plate which is placed over ironwork f rming a tank for 
supply of boiler—the latter being placed on one end of the 
tank, 80 as to dispense with brickwork and fixing. I can- 
not get the boiler to generate steam sufficiently quick to 
supply the cylinders—or, if I start the engine with a 
pressure of 35 to 401lbs., in five minutes thereafter it falls 
to 15 cr even 101lbs. Without doubt tho boiler was made 
for the engine: but where is it faulty? 

The exte lor diameter of the water jac.et is two feet, 
the in'erior (which forms the fire-box), measures 14in. 
The cylindrical boiler above the water jacket is supported 
by 4 cast iron pipes only; the diameter of last mentioned 
boiler being, if anything, rather larger than the interior of 
the water jacket, or firebox. The height of the cylindrical 
boiler, which tapers upwards, is 3ft. Gin., and inside this 
another small boiler, containing ten tubes of about lin. 
diameter. Thus there is great heating surface for the size 
of the builer—but is there enough for the engine? If not, 
what is the best descript’oa of upright boiler suitable for 
such an engine; the di.meter at bottom not to exceed, if 
practicable, 2ft,, with the probable cost; also horse power 
of engine? . J.Q. 
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8 ACCIDENTS IN MINES. 
ir. 


In the article on ‘Accidents in Mines,” signed 
Joseph Newton, your correspondent appears to have over- 
looked a very important fact in connection with the 
diffusion of gases through porous substances, viz.:— That 
carburetted hydrogen will pass throuzh a porous medium 
in much less time than an equal bulk of atmospheric air, 

This may be proved by the following experiment which 
is described in“ Fowne's Manual of Chemistry,”:—‘‘Take a 
large sized glass tube open at both ends, and fill up one 
end by pouring into it amixture of plaster of paris and 
water so as to form a stopper about an inch thick. If this 
tube be now filled with hydrogen gas and inverted in a 
glass of water, it will be found that the water will soon rise 
in the tube, which is caused by the hydrogen passing out 
through the pores of the plaster faster than the air entere 
to replace it, or in other words, through the superior 
diffusive power of the hydrogen gas over the atmospheric 
air.” 

In the case of the balloon when taken into aw atmosphere 
of “ fire-damp,” the distension is caused by the earburetted 
hydrogen entering faster than the air passes out. . 

GO. HaBpry, 


CIRCULAR KILN. 


Sir, 

As it was observed in the Mirror or Scixxcg that 
you would like to hear of the circular kiln by Hoffman 
being used nearer home than Belfast, I would call your 
attention that one built by that gentleman has been at 
work for nearly two years at Bishop’s Waltham, composed 
of two rings, each ring composed of twelve. chambers ; in 
practice only one compartment can be opened every other 
day at the most. 70,000 bricks are the most turned out 
per week, and in the hot weather the inner ring cannot be 
used st all, as the men cannot remain more than two 
minutes in it, as the heat is so much; and that proved 
certainly no! a profitable investment. 

ARTHUR RICKETTS. 


BALLOON ASCENTS, 


Sir, 

In your edition of Feb. 2, No. 45, I see an article 
on Balloon Ascents, and reference is made to the sculptures 
from Nineveh to prove that they bad a knowledge of 
aerostation in those days, Now anyone who will examine 
those sculptured remains brought from thence, will see at 
once that they had no knowledge of perspective, and that 
many Of the objects which shoud have formed a back- 
ground of the picture are as it were suspended in mid air, 
as for instance, boat, trees, and the slain in battle, &c. 

Have not some of these objects been mistaken for 
balloons? In my humble opinion they have,—J.A.J. 


CARBON FOR ELECTRICAL PURPOSES. 


Sir 

1 sometimes think that amateur gentlemen dell - 
vering their cogitations in an oracular style on subjects that 
may be a kind of mania with them, scarcely exercise that 
reticent prudence which a more profound and practical 
acquaintance with their subject would most surely sug- 


gest 


observed a number of queries, and answers thereto, regard- 
ing cheap telescopes fitted up with single lenses, paper 
tubes, &c., the object being to save expenve ; this, no 
doubt, is laudable, but where have your telescopic corres- 
pondents been born that they do not know that in almost 
every town in the kingdom there are secondhand shops that 
will supply instruments of every quality and price, and the 
worst of them infinitely superior, as well as cheaper, than 
anything an amateur could ever hope to put together, or be 
of the slightest use after it was so? Why, I am in posses- 
sion of a first-rate reflector, which I picked up for 6s., also 
a Ramsden, for which I think I paid some 4s. 6d. A friend 
of mine the other day showed me a beautiful little instru- 
ment, by Carey, for which he paid 3s, 

I have been led to make the above remarks by the peru- 
sal of a reply to“ Carbon,” by Mr. Tonkes, in which that 
gent eman seems to wish his readers to consider the cutting 
of carbon blocks into plates as a delightful drawing-room 
experiment, His advice appears to me to be a penny wise 
and pound foolish one. e expends 9d. on a block of so- 
called carbon, at least two or three shillings on a tenon saw, 
will, perhaps, require to stimulate his exhausted energics 
after the operation of cutting the said block of carbon, 
entailng a sum total of expense, the ha'fof which would pur- 
chase six plates of genuine carbon, beautifully cut and 
ready for use. I should like to ask Mr. Tonkes what he 
considered was the value of his tenon saw after he cut six 
plates, assumſng that it was carbon for electrical purposes 
that he cut, No doubt, “ Carbon“ may obtain at the 
nearest gasworks any quantity of refuse for the smallest 
coin, or for no coin at all for that matter, <A cinder 
anstched from the grate is carbon, so. called, and will con- 
duct electricity in a way—so will a piece of the most 
bastard copper that ever was compounded. If “Carbon,” or 
any of your correspondents will call at my premises he 
may have carbon by the hundred-weight grati: that may be 
cut with a tenon saw, or zinc saw for thit matter. Ifthe 
cutting of carbon was so simple a matter as Mr. Tonkes 
considers it to be, I certainly should have dispensed with 
the erection of an expensive machine to effect this, and 
surely the leading philosophical instrument makers of 
London would not pay so high as they do for genuine car- 
bon if the matter was so easy ; as well might your corres- 
pondents send to Aberdeen for a picce of red granite, and 
attempt tocut itinto plates with a saw, ns to cut a piece of 
carbon of the density we are in the habit of sending out 
daily. PETER HENDERSON, 

3, Park Hill, Clapham, 

Feb, 14. 


In your estimable and ably-conducted serial, I have | 


VENTILATION. 


Sir,—In your remarks on Ciffard’s injector, No. 41., p. 
178, should not sympathy,” third line from the bottom of 
first column, be read suction“? 

The same principle seems to be involved in the power 
that steam, issuing trom a small aperture ata high phessure, 
has in creating a draught, Air 5 the same power, 
as may be seen from the following extr ct from the 
Intellectual Observer for the current month February 

t NRW PRINCIPLE oF VENTILATION.—An experiment re- 
cently made by M. Galibert illustrates a principle which 
there is reason to believe, may be effectively applied to 
purposes of ventilation ; namely, the power possessed by 
compressed air of deterring the entrance into an enclosed 
space of a very lar, e quantity of air from without. He 
used for illustration one of the bags employed with his 
respiratory apparatus, holding about 120 litres, and having 
an aperture in its upper part ten centimetres wide. Kee 
ing the aperture open he continued for four or five seconds 
to project into it air compressed by the mouth and lips, 
after which, on closing the aperture, the bag, though per- 
fectly empty previously, was found to be one-third full of 
air, and it was completely filled by repeating the operation 
twice, though all the air introduced from the mouth did 
not exceed three-quarters of a litre, that is, one hund:ed 
and sixtieth of what had entered.“ J. H., Ax Arg un. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


PoLisnixod Worx —Will any reader inform me of the 
best turning tool to polish work without filing it for ordinary 
work to use in a slide rest _—Joun WEBSTER. 

Pictcre OLEANING — Will any reader inform me how to 
remove several coats of dirty varnish from avery old oil 
painting, without injuring the picture ? G. T. 

HALEV's Cnuck.— In the ENOI. Is MEOANIC, Jan. 12, 
H. II., in answer to X. Y.Z., says, Healey's chuck will 
answer his purpose for cutting outside and inside wood 
screws Will II. H. kindly oblige me with a description of 
Healey's chuck or where it can be bought ?—JoURNRYMAN 
TURNER. 

ELECTRIC Macuing.—Will some kind contributor furnish 
me with the title of some practical work upon electro- 
magnetic, magnetic and magneto.electric machines? I 
also want to construct a galvanic battery, which shall 
possess the following qualifications :—Economy, constant 
and uniform action, capabiiity to exhibit all the usual 
effe ts of voltaic electricity, such as chemical decomposition, 
electric shocks, the electric light, electro magnetism, and 
electro depositories. I am quite undecided as to what 
description of battery to employ, as all I know of have 
gome great fault —BLUNDERER. 

Sixks oF TzuPLAT FES. — Will any reader of the 
Mecuanto give me a ready rule to get at rased sines of 
templates, of plates for tubes, boilers, &c. ? 

Example :— 


Of course tha sam rule will apply to all straight cylinders. 
—CETgRATAS. 

LIGHTNING. — During one of the late storms, I was struck 
by the peculiar zigzag form the electric fluid took. Will 
any of your readers be kind enough to answer the cause of 
the zigzag, and why not a straight or other direction ?— 
Hrawzy H. CLAYTON. 

Surrace CoNDENRSR —I am much interested in the 
construction and working of surface condensers, and should 
feel much obliged to any correspondent who will inform 
me what are the principal surface condensers now in use. 
with, if possible, a short explanation of them? I should 
also like to know the princ ple of the vacuum gauge,” 
— VULCAN, 

El. I. 128 1s —Will any kind subscriber inform me th: 
r adiest and most proper way to strike out an ellipsis ? 
COMPASS, 

CARbow Battrzry.—I should feel much obliged to Mr. 
Tonkes if be would kindly explain the construction of his 
carbon battery, ize of cells and plates, the excitant used 
and wheher the carbon is platinised / — W. J. F. 

PHOTOGRAPHIC.—Can any reader inform me if there are 
popes colours sold for colo.ring photozraphs, if not, 

ow am I to remove the greasiness from the photo so as 
to get the colours to take —H. P. 

Gas BURNING.—Can any one tell me if ths Rev. Mr. 
Buridtch’s improvements in gas burning are patented? 
They are excellent, but I do not wish to encroach on a 
patent.—T. F 

Accoustics.—Can any reader inform me of a good 
treatise on accoustica, one which goes fully into the subject 
in all its details, or of a work having special reference to 
the vibration of strings?—J. H., AMATEUB. 

Gearine,—Will some person kindly inform me of the 
difference in construction in the teeth of wheels for heavy 
and light work ?—S. H. H. 

PHOTOGRAPHING IN NATURAL CoLours.—Will any photo · 
graphic reader inform me how to prepare paper with sub- 
Moride of silver for photographing in natural colours: 

PHA, 

Seep MachIxE.— Can any reader suggest to me a plan 
for removing the fraity part of the common “Haw” fom 
arene seed, the fatter being required perfectly clean ? 


Lutina CrucisLes.—Will any reader inform me how to 
lu'e iwo crucibles together, mouth to mouth, to as to stand 
the fire?—J. H. M. 

TELESCOPE STtanD.—Having in my possessien an astro- 
nomical refracting telescope, 4 feet long, I am desirous of 
knowing how to make a cheap wooden stand for it, with aa 
equatorinl motion, I know the thing can be done, tut lack 
the knowledge how to set about it. If some astronomical or 
mechanical reader could assist me out of this difficulty I 
shall feel extremely obliged ? —A8TRO. 

Raris Garces —How to construct and use a rain gauge, 
one that is simple and easily made preferred ? — ASTRO. 

ELECTRIC CLOOX —How to m⸗ke an electric clock, or in 
what book can I find directions for the construction of 
one ?—AsTRO. 

EvEctRic-MaGyETic Exctns —Would Mr. R. W. Wim; 
be kind cnough to explain the letters io the diagram of his 
engine in No, 46, and what battery he would use? I hope 
he will pardon my troubling him on the plea that I am 
only a novice in the science. —ASTRO, 

BoiLER ExTLOSL ORS. Probably some correspondent will 
be kind enough to answer the following questions :— Firstly, 
How is it that we have so many more boiler explosions 
during the winter than we have in the summer ; what is the 
cause? Secondly, How is it that boilers generally break at 
the furnace end, or are carried in that direction? Thirdly, 
Which is the most proper place on the boi'er to attach the 
eduction or steam pipe to, and which is the most suitable 
place to have the steam and water gauges to indicate the 
most correctly? Fourthly, Is it safer to have the boiler 
close to the engine, or. as many have, 20 or 39 yards from 
the engine? — Ex OIN R DRIVER. 

TxsTI SO HATr.— Can any person inform me as to whether 
there is any apparatus by which we could test and actually 
ascertain the respective quantities of heat emitted from 
different gas flames, and what kind of burners will causa 
the flame to emit the most, as I have for the last few 
years heated a few rooms with gas. I also wish to learn 
the best practical work on gas, light, and heat !--JonN 
KING. 

Steam HAMMER. — Will any correspondent kindly farn'sh 
me with an easy rule for a certaining what blow is given 
by a steam hammer with the steam acting on one or both 
sides of the piston? A solution of the following will also 
ob.ige :—Supposing the weight of the piston, piston-rod, 
and hammer to be 6 tons 15 ewt., and falling a distance of 
4 ft. 3 in., with steam acting on one side only, what blow 
would it give ; and, likewise, what blow would it give with 
steam acting on both sides of the piston I— ACHIM ID RS. 

DaMP oN PoLisneD SvurFaces.—Having on several 
occasions had my attention drawn to certain polished cast 
metal surfaces, on which, under certain atm eres, I 
invariably find deposited a damp clamminess, I should feel 
myself exceedingly obliged if avy person would say, through 
the medium of yout paper, to what kind of surface they 
could give preference as being the least Hable to attract 
damp ; that is, whether tinned, japanned, polished, dead, or 
other, and as to whether it is purely a question of the tem- 
perature of the room ?—AMos FLETCHER. 

STEEL FOR LATHE MANDRILS.—Oan any reader inform 
me which is the best kind of steel for making lathe mandrils 
and collars, circular saws, bench spindles, &c. ; also the 
best methods for hardening the same ?—GEoRGEs BOWER. 

Tools WaxTeD.—Can you, or any of your correspondents, 
kindly inform me where I can best procure the tools 
required for cutting out the bevilled cardboard mounts now 
so much used for water colour drawings? —M. X. 

ALARUM CLOCK —Can any correspondent tell me of a 
really good, simple, and effective alarum clock ? If so I Should 
be much obliged. I have been much disappointed ly those 
cheap Swiss and American alaruma—they are not telling or 
loud enough when new, and soon lose their voices and 
become useless, —V ERTUM ASW. 


BEPLIES TO QUERIES. 


BATTERY.—I enclose a sketch as requested by your cor- 
respondent. It ie not necessary that the plates of sinc and 
lead be rolled up together provided the battery jar is large 
enough to admit the plan. Your correspondent will fied 
that he cannot roll up amalgamated zino plates in conse- 
quence of their brittleness. With reference to the sketch 


PRIMARY RATTERY 


SECON CARY BATTERY 


A is tha primary battery; B, the induction coil, C, the 
secondary battery, D, stand for the coil, showing tiho 
ends of the wire connected to the bindiag screw, E, on the 
one side, andthe other end connected with the spring of 
the coutact-breaker, F. The other portion of the contact 
breaker, G, is conuected to the inding-screw, H. The 
zinc of tpe recondary battery is connected to the bindirg- 
screw, and the lead connected to the primary coil of 
wire as shown at I. The connections from the primary 
battery are from sinc to H, and copper to E. truat 
your correspondent will now be able to understand tho 
arrangement, there is nothing very complicated in it. 
J and K are wires leading from the 5 
battery for experiments. I have premised that the coil 
bas been made as given in the sketch; if in any other form 
the same plan of connections must be alh to. When 
setting the machine in operation the sorew of the contact 
breaker must be brought in contact with the sprisg portiom, 
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aud as long as the vibration of th: contact-breaker continues 
the overation is going on. The peculiar arrangement of 
the convections ig made in this manner so that we may 
obtain the extra or dynamic current, which is only 
produced at each break of the contact-breaker, It will be 
seen that this extra induced current being in an opposite 
direction to the inducting primary current passes only io 
the direction of secondary battery. The formation on tho lead 
of peroxide of lead by the decomposition of the electro- 
lyte causes the immense power of those batteries. It is 
also well known that two plates of platinum may be used 
even in the placo of lead aud zins, and then the secondary 
batteries are even more powerful. The power of tlie 
p'atinum batteries depends upon the formation of oxygen 
on one plate and hydrogen on tho other.—ANION. 

ALTERING LATHE.—In No. 46, Joseph Shinger asks to 
be assisted in converting his common foot lathe into a 
slide lathe. Ist. I suppose he is aware that tho mandril 
mnst run through the back standard of ths headstock for 
the purpose of placing the first driving wheel apon, which 
gears into the stud pinion an from thence to the wheel 
fred upon leading screw. 2nd. The bed must have a duvc- 
tailed top and bo planed true. Also saddle to fit upon and 
traverse 10 and fro by means of the train of chauge wheels 
from mandril. Suppose this done the leading screw ehould 
be 1} or 1} inch diameter with two or four threads to the 
inch, which I sbonld recommend him to get of Richard 
Lloyd. 135, Steel House-lane, Birmiugham, also a set of 
chanze wheels, suitable for 6 or 7 inch centre lathes, which 
will cost, including carriage, about £1'10a, I have had wheels 
from the above firm and can recommend them, but should 
advise J. S. to write fora list.— H. Gray. 

Pritt CEBUcx.— H. Gray in Number 46 condemns my 
drill chuck as unfit for carrying 2 inch drills, Now, I sent 
my chuck believing it to be required to take the small 
sets of drills, foot-drills of such sizes as those he mentions, 
which are usually worked by a brace. Thanking him for 
his chuck, I am, &c , Tuos. E. MERRITT. 

MoDeEL STEAMBOAT, —In answer to P. G. Houlgrave the 
dots or circles in the drawing of the boi'er in Number 44 
were intended to show the position of the fire bars. With 

et to firing at the proper place I cannot readily re- 
move the deck when furnished with all the fittings, besides 
ie 13 n to put fresh fuel upon the top of that in 
ignition, and which your correspondent will find rather 
difficult inso smalla model. The distance my boat will 
run without firing is between two and three hundred 
yards, and the water must be replenished in about forty 
minutes —B. Pare. 

SUBSTITUTE FoR SPIRITS OF SaLts.—A week or two ago 
A correspondent of yours recommended Sir William Bur- 
net's Disinfecting Fluid as a substitute for spirits of salts, 
adding that the fluld was not one-twentieth of the price. 
As Sir William Burnet's fluid happens to be muriatic acid, 
or spirits of salts saturated with metallic zinc, it would be 
funny if it were cheaper than the acid alone, If he had 
asid the acid was one-twentieth the price of the fluid he 
would have been nearer the mark.—W, PICKARD. 

PRESERVING MATAEMATIOAL INSTRUMENTS.—A, O. may 

reserve his mathematicil instruments by wrapping them 
n waxed paper, or dipping them in a solution of bees’ wax 
and turpentine and wiping them dry.— W. PICKARD. 

CamaDa BALSAM.— Micros can thin his canada balsam 
by adding spirits of turpentine, letting it stand awhile in 
a warm place corked up and then stirring it till it unites 
with the spirit —W. Picxarp. 

Srainize LEAT HE —J. R. 8. may stain his leather buff 
by using turmeric and sugar of lead, but must first free 
the leather from grease-—W. PICKARD. 

Trasna Izon.—A. B. can, I think, cover clean iron 
with tin by boiling it in contact with zinc in waterin which 
are cream of tartar and tin filings, or grain tin. If not suc- 
cessful, if he will write to me by post I wil give him 
all necessary in formation.— WX. PICKARD, Meadow street, 
Sheffleld. 

Looomotivs Exains—If W. E. J. will send me his 
address I will try to give him all the dimensions and 
information as to how to go about making a locomotive 
engine with cylinders of the size hc mentions. —W. HALLAM, 
76, Waterloo-road, Hunslet. 

Brats and PoLisu (No. '44).—1. A mixture of Brazil 
wood, logwood, and madder dissolved in water and put on 
hot. The proportions vary according to tint required. 2. 
A cheap polish :—1 pound of shellac dissolved in 1 quart 
of woo i naphtha, Cost —shellac, 8d., naphtha, 23. 41.—J. H. 

AN Ussccoxssv0L CHEMIST (MIRROR or Science, No. 
4) will find the following composition burn under water :— 
Nitrate of strootia, 8 parts by weight, flowers of sulphur, 
3 parts, chlorate of potash, 1 part, aud su'phuret of anti- 
mony, 1 part. Po#der separately, and then mix with a 
papzr-knife, as they are liable to explode if mixed together 
in a mortar; ram into a strong paper case, varnished to 
render waterproof, and burn with mouth downwards. 
A dangerous compound. —J. H. 

CYLINDERS oF MopEL Locomotiva.—If W. E. J. will 
send me his address I shall be happy to give him all the 
information he requires.—THoMas LIsLE, Phenix Works, 
Wolverhampton. 

EI. xCTrRO-MAGN RTI Macue — Being very desirous of 
constructing an Electro Magnetio Machine, I was annoyed 
to see Mr. Willis’s diagram without any exp'anation, as it 
debars all who do not understand the subject from even 
trying. I should be very happy to cerrespond with Mr, 

illis by letter, addressed to C. O. M., 1, South Wharf. 
road, Paddington, 

STAR Awd PLANET v. Crawx.—Mr. Thompson ought not to 
have placed me in a false position before the public by 

ng forward a statement I did not make. I did not 
either directly or indirectly venture an opinion on the 
relative merits of star and planet v crank, nor have I ever 
used or recommend d the former, although some mechanics 
are apt to think that they are great gainers by such an 
arrangement. The construction is certainly avery elegant 
and ingenious one, but with respect to its utility, I think 


the number of gallons of water evaporated per hour. 
engine requiring 1 cubic foot = 63 5 lbs. = 6 35 gallons per 
horse power, per hour.—J. H., AMATEUR. 

CYLINDgR (No. 42 )—Greer in his Mechanic's Calcu. 


inch by radius of cylinder, cohesi.n of metal 
inch—pressure = thickness of metal necessary for the 
cylinder to sustain the pressure, the pressure being in 
pounds.’ The cohesive force of a square inch of cast iro. 
being 18,000 lba., we have 


that the crank is preferable, for it is more simple, cheaper, 
and less liable to g.t out of order, and takes up less room, 
while if the fly-wheel js large enough to retain, with less 
velocity, ali the momentum that can be communicated to 
it, the effect will certainly not be inferior. 
I cannot see how the congecting strap is to be dispensed 
with.—James SHARPE. 


I may say that 


VENTILATING.—The most Simple method of ventilating 


any room that has a chimney to it, is the following :— 


Make an opening in the chimney over the fireplace, and 


as near the ceiling as po si!.le, about 9 in. by 2; in., then 
procure a piece of perforated zinc. 10 in, by 3} in. and 
a piece of oiled silk or calico 9in. by 8 In.; fasten the silk 
or calico to one edge of the zine by sewing it through the 


holes; it will then hang loose on the zine as on a hinge, 
but it will not reach the ends or bottom edge by half-an 
inch ; now fix the zinc over the hole, with the flap inside, 
(not in the room) and with the edge that is secured upper- 
most. A strip of paper bordering may be pasted on the 
wall, and partly on the place, to hold it. The up draft 
will blow the silk back, but the down draft of the chimney 
will c'ose it. I am much obliged to Mr. Tonkes. I shall 


adopt his plan. Also thanks to T. K. K.—CA «BON. 


URsK Powrr.—W. H. (No. 41) can find the horse- 


power of his engine, when working at any given rate, from 


the answer to Erino’ in No, 42. This by 6 35 will give 
An 


lator.” gives the following formula: —“ Pressure per square 
per Square 


560 x 2°25 
18,000 —560 
Conor RIO Cauck.—I forward a Concentric Chuck for 
holding wire—the simplicity of which is self-evident. A is 


=°0072 inches.—J. H, AMATEUR, 


a brass cone, which is adapted so as to fit the lathe spindle 
screw, and the centre line is bored to the size according to 
work. B, B are two spindles running paraliel to the water 
line of A, which meet at the centre C, for the grip 


holding the wire. The gripping power is derived from the 
lathe and spindl: screw E, by having the cone A, screwed 
on and bringing the spindles’, B, against the shoulder D.. 30 
forcing the spindles forward to the gripping point O. The 
chuck won't get loose, as the cutting power acts as a screw- 
ing power to keep it in its place —PARATUS aD ACIRM. 

Puiastga CAST. - A correct cast cannot be taken from a 
living person, in consequence of the flesh shifting about 
with the weight of the mould. I have taken 3 cists of 
human faces after they have been dead, in the following 
manner :I first soaped the hair well, then I placed it inthe 
form that the dec:ased usually wore it; I then oilod the 
skia with sweet oil, and formed the fence with clay and 
powdered the Plaster of Paris into water in a basin; rd then 
covered the face with it, and removed the clay and 
followed the usual form round the head. Here is the 
plan that I onee adopted to take a cast of a man’s faca 
alive. I took some tracing paper and oiled it, and placed 
it on the face, first stopping up the nostrils with clay soaked 
in oil, and placed two goose quills in the nostrils, for 
breathing through. I then prepare my mould for casting, 
after I have taken my mould of the human face, in the 
fo lowing manner: I make the mould hot; I then take some 
Russian tallow, and melt it, and with a painter 's brush I 
cover the inside of the mould until it will not take any 
more grease. It is then ready to cast. Ishould recommend 
J. 8. to pract se upon other objects before he undertakes 
to cast from a living face.— HENRY THomas, 

Iopizep CeLtopioy.—If a correspondent (page 253) who 
signs himself D. W. will get some newly Iodized Collodion, 
he will not tind his varnish dissolve the films as stated. I 
was v much troubled the other week with the same 
thing. tried different developers all to no purpose. I 
then took some newly iodized collodlon (Manson's, which I 
think is the best in the market), tried a plate, and all went 
off quite right. I believe the of the collodion was the 
cause of the film dissolving, as I had been using the same 
collodion with good success some weeks previous,—S. 
ARLIDG, 


Fooussina SchREN.— Perhaps some of my brother amateur 
Photographers would be glad to learn how to be able to 


grind a focussing screen, as it is probable that they may 


have the bad luck to break theirs, and not be able to get at 
one handy. The following plan will enable them to grind 
one as fine and nice as any to be obtained in London. Take 
a piece of patent plate F ass., the size you require, lay it 
down on a perfectly flat bench or board, and drive a small 
tin tack or two on each side of the glass to keep it in place; 
then take a pinch of the Wellington knife powder (of 
which a canister can be obtained of any ironmonger for 6d), 
which will de enough to grind a score of screens; 
apply the powder to your g ass with a few drops of water, 
and mix till about as thick as cream: then take a piec) of 
thick plate glass about oae inch square, and grind the 
surface of your glass with aregular motion of the hand 
Slightly bearing on till you get a good face, which 
will take from half an hour to 1} hours according to 
the size of screen ; apply fresh powder and water at times, 
and, to see how you are getting on with it, wash ia clean 
water, and dry very steadily before a fire, or in the sun, 
and if the screen has not a nice regular clean face apply 
the same means over and over again if required till you get 
it to your mind, but do not put on any fresh powder in the 
finishing for the last quarter of an hour, as it will give a 
finer surface. I am a practical camera maker, and this is 
how I grind mine —S, ARLIDGE. 

Sarery Vatve BALAxOEZ.—At the request of W. Longton, 
I send a rough sketch of the safety-valve and balance, 
which is now used on the principal railways. The lever 
D., Fig. 1, is affixed to a spring-balance A, graduated to the 
pressures per square inch due to the spring. By turning a nut 
Bon the stem of the spring- balance any required pressure can 
be thrown upon the valve, which is kept down by the 
spring acting on its lever, Should the pressure within the 
boiler exceed that to which the balance is adjusted, the 
valve is opened, and a portion of the steam escipes. The 
lock-up safety-valve, Fig. 2, consists of a valve pressed 
down by a set of strong springs C. the whole enclose ì within 
a box under lock and key. While the engine-driver has 
command over the spring-balance valve, so as to Increase 


or diminish the load at pleasure, the lock-up valve i 
inaccessible to him, and opens whenever hg has loaded the 
open valve beyond the pressure to which the lock-up valve 
has been adjusted; thus serving as a check upon him in 
case of his working at a dangerous pressure.—J, K. K 

To Get ur Brasswork —The following are two good 
processes :—Fir.tly—Beat some sal ammoniac into a fine 
powder, and moisten it with a little soft water. Rub this 
on your work. which must be heated over charcoal, and 
afterwards rub dry with bran and whiting Secondly— 
Wash the work with rochs alum boiled in strong ley, ia 
proportion of one ounce to a pint ; when dry it must be 
rubbed with fine tripoli. Either of these processes will give 
to brass the brilliancy of gold.—J. K. K, 

Forisnixe Lenses, Micnoscorzs, &0,—A. M. (page 199) 
will fiod full particulars for grinding and polishing lenses, 
at page 77, No. 83 of the Macaanic. He may rely on their 
practicability. It is the way I have worked, as an 
amatiur, for many years, and have produced lenses for the 
microscope, telescope, and photography. The large siz) 
lenses require an apparatus for grinding. I fitted up a 
contrivance for it, but I always polish by hand. Page 5 
Power of Microscope—To swell the magnifying power, 
opticiins give the value jn square numbers (superficial 
measurements), not linear, therefore 6,000 times is equal 
to about 80 times. In all cases find the square root of the 
power given, and that will be the true linear magnifying 

wer, To prove the correctness. place a foot rule 10 

ches from the eye-piece, and whilst viewing the object 
with one eye, look at the rule with the other, when the 
imag: of the object will be seen on the rule, Note the 
number of inches or parts it occuptes, and then measure 
the size of the object, the increase will show the power, 
Example—An object measuring one-tenth of an inch, if its 
imag- occupy 2 inches the power is 20 times. A good guide 
is 1 micrometer Slide ruled to 100 and 1,000 lines toan inch, 
—Ysxax, 

Fixing 4 Picrore.—In “ Notes and Queries” of No. 
43, EM., I see M. O. wanting to know the chemical 
changes which occur when taking, developing, intensifying, 
and fixing a picture in photography ; asa lucid explanation 
of the hypothesis, or rather hypotheses, as several are 
advanced, would take up too much of your space except 
in the form of an article on photography, which probably 
wi | be given sooner or later in the E. @LBsE Macuanic by 
some of our practical photographers, I will just refer 
M. C. and all other readers seeking the same information to 
a shilling work, published by Cassell, Petter, and Galpin, 
called the Catechism of Photography. The price is not 
much, and it explains the subject as clearly as I think it Is 
possible to be explaincd.—Twomas Pease, 
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ANSWERS AND -NOTICES TO COR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 

LETTERS applying for information to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR eannot under 
take to return such as may be rejected. 


J. B. (Wednesbury).— No advertisement or postage-stamps 

received, or would eye been inserted. Are you sure 
ou addreg:ed correct 

Tens PEASR.— We shall be glad to receive the article 
at any time. 

HRMRY THomas.—You had better advertise. We do not 
know of any merchants in your neighbourhood. 

A. Crirston.,—We have never seen such an instrument 
and should think it well worth a patent. 

Crank SHart.—All your arrangements seem well planned 
and deserve success. Let us know the result. 

PETER HENDERSON.— We shall be glad to insert whenever 
you can spare time to forward the article. 

Rigorno—Read the article commenced in the present 
number, : 

Macurnist.—The numbers will be reprinted in a month or 


wo. 

D. V. L. C.—The question has quite slipped our memory. 
Write again and we will endeavour to answer fully. 

GEORGE BowkR.— Write to Mr. W. H. Pearce, 77, Great 
Suffolk-street, Borough. 

TISSERAND.—We will endeavour to 
tion, but if it isa French patent 
do so. 

J. II. L. (Leeds) .— There is a work that may answer your 
purpose published by Blackie, of Paternoster- row. It is 
being published in parts. 

WILLIAM GREEN.—Articles will shortly appear. 

A Constant READER, —Write to Mr. Thomas Lisle, Phœnix 
Works, Wolverhampton. 

R. Ross,—We have not been able to obtain the informa. 
tion. Why not write to some of the Sheffield Steel 
Works ? 

J. R, Evaxs.—Your question oa bronzing has been often 
answered iu these pages. For your second question see 
replies in present number. 

Jas; T. Latag.—Write again. 

Britraim and WILLIAMS (Bilston).—We know of no par- 
ticular rules, but we shall give next week portions of a 
small road locomotive just constructed by Mr. A. W. 
Forbes. We cannot send answers by post, but vill try 
our utmost to give you all the information you require in 
these columns. 

ANTHRACiITZ.—1, Of any manufacturing chemist. 2. We 
endeavour to make everything as clear as possible and to 
answer questions so far as space will permit, but we 
cannot invent new names for chemicals, because a few 
of our readers happen to be ignorant of the terms in 
general use. The labour would be mostly thrown away, 
while the space wasted would be great. 

ROBERT ALEXANDER —We have not yet received an 
abstract of the paper, but expect to do so shortly. 

ERRATUM.—No, 46, p. 278, middle of Ist. cul., for 
“ sufficient " read suppos.d.” 


rocure the informa- 
t may be difficult to 


*,* We have to ask our correspondents to sign their com- 
munications that they may be able to recognise the 
answer. “ A Subscriber“ is no signature—we have 
them by the thousand; the same with Well Wisher,’’ 
a&c, 


MEETINGS FOR THE WEEK. 


TUESDAY. 

Civil Engineers, 8. Statistical, 8. Colonel Sykes, M. P., 
F.R.S, “On the Organisation, Strength, and cost of the 
French and English Navies in 1865.“ Puthological, 8. 
Anthrop l gical, 8. Royal Inst., 8. Professor Tyndall, 
P. R. S., On Heat.” 

WEDNESDAY. 

Society of Arts, 8. Mr. Thomas Grey. On Modern legis- 
lation in regard to the construction and cquipment of 
steimships.” Meteorological,7. 1. Mr. C. O. F. Cator, 
* On daily weather diagrams, 1865.“ 2. Mr. G. J. Symons, 
On the fluctuations of the annual fall of rain.’ Geolo- 
gical, 8. 1. Mr. R. Lechmere Guppy. On the Tertlary 
Mollusca of Jamaica, Communicated by Mr. H. Wood - 
ward. 2. Mr. R. Lechmere Guppy, „On the Tertiary 
Echinodermata of the West Indies.” Communicated by the 
Assistant Secretary. 8. Mr. R, Lechmere Guppy, On the 
Tertiary Brachiopoda of the West Indies.“ Communicated 
by the Assistant-Secretary. 4. Mr. J. Young. ‘On the 
afinitics of Piatysomus and allied genera” Communicatcd 
by Prof. T. H. Huxley, F.R.S. 5. Dr. John Young, “ On 
the eciles of Rhizodus. Owen.” London Institution, 7. 
R. Society of Literature, 81. Archeological Society, 8}. 

THURSDAY, 

Royal, 8}. Antiquaries. 81. Philosophical Club, 6. 

Royal Inst., 3. Professor Tyndall, F.R.S., “ On Heat,” 
. FRIDAY. 

Royal Inst., 8. Mr. Wm. Peogelly, “On Kent’s Oavern, 
Torquay.” 

SATURDAY. 

Royal Inst., 3. Professor Westmacott, R A., “On Art 
Education and how works of Art should be viewed.“ 
Royal Botanic, 3. 


DEsuLPHURISING Orgs.—Messra. Tait and Avis, of New 
York, have patented the process of desulphurising sulphurets 
by a current of heated compressed atmospheric air, im- 


pelled ty a suitable pump, in combination with a closed 
furnace containing the ore. 
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PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal. 


APPLICATIONS FOR LETTERS PATENT. 


363, Robert Gatley, Manchester, improvements in blowing 

or blast engines. 

361. Richard Clark, Pinner. improvements in the con- 

struction and lighting of railway carriages. 

365. Thomas James Smith, Twickenham, improvements 
in lubricating the axles and bearings of railway rolling 
stock and other machinery.—A communication. 
371. Charles Denton Abel, 20, Southampton-buildings, 
Chancery-lane, improvements in the means and 
apparatus for regulating the supply of steam to 
Stationary, locomotive, and marine steam engines.— 
A communication, 
Joseph Lewis, Manchester, improvements in meters 
for measuring and registering the flow of liquids, 
part of which improvements is also applicable to 
regulating the flow of steam. 
377. Alexander Clark, Rathbone-p'ace, improvements in 
machinery or apparatus for mortising or cutting holes 
or mortises in wood, 
Pierre Alexis Francisse Bobceuf, Paris, improvements 
in the manufacture of artificial coal tars and their 
solid derivatives, su-h as phenical soaps and salts. 
Robert Bond and William Joseph Bussell, an improved 
substitute for emery to be used for cutting, grinding, 
and polishing metal, marble, glass, precious stones, 
and other hard substances. 
John Roe, Birmingham, an adjustable lever spanner 
or screw wrench. 
Henry Edward Francis de Briou, 19, Marlborough-hill, 
St John’s Wood, improved compositions for pre- 
serving metals from oxidation, corrosion, and galvanic 
action, for protecting me:als used in the construction of 
ships against the destructive effects of sea water, and 
preventing their fouling, for protecting wood from 
the attacks of animalcule, and preserving wood from 
damp, rot, and decay, for excluding damp from walls, 
and for use jn submarine and other telegraphy. 

John Henry Dallmeyer, 19, Bloomsbury-street, an 

improved photographic lens. 

William Robert Lake, 8, Southampton-buildings, 

Chancery-lane, an improved apparatus or machine 

for removing the seeds or stones from raisins and 

other dried fruit.—A communication, 

Edward Bevan, Birkenhead, improvements in the 

construction of furnaces and kilns employed in the 

manufacture of glass, and in the heating and burning 
of articles of glass and earthenware. 

402. Robert Williams Armstrong, Belleck, Fermanagh, 

improvements in preparing clay dust and similar 
materials for making earthen and other ware, and in 
machinery for moulding hollow articles in earth, clay, 
and other like materials. 

John Binns and William Binns, IIalif x, improved 

machinery or apparatus to be employed in the manu- 

facture of Jacquard wires used in looms for weaving. 

. Henry Charles Clifton, 44, Rahier street, Clerkenwell, 
improvements in machinery for laying veneers on to 
surfaces. 

423, John Pinches, 27, Oxenden street, improvements in 
stamping or emboss ing presses used for embossing, 
coining, or stamping of devices of any kind on metal, 
parchment, paper, or fabrics of any kind. 

„James Atkinson Longridge, Abingdun street, West- 
minster, improvements in apparatus for fa-ilitating 
the working and discharge of ordnance below the 
water level, 


375. 


383. 


339. 


391. 
394. 


896. 
398. 


399. 


LIST OF SPECIFICATIONS, &. PUBLISHED DURING THE 
WEEK EXDING 10TH FEBRUARY, 1866. 


Obtaining motive power from ammonia, R. A. Brooman—1s. 8d 

Tobacco charges, W. E. Nowton— IA. 

Photographic pictures, E. Pettitt—Ad. 

Giving electric signals for the protection of property, C. F 
Varley—&d. 

642. Brench-loading fire-arms, F. Tolhausen—Js. 8. 

643. Marine steam engines, J. Dean—10d. 

644. 


611. 
615. 
618. 
619. 


Cutting and shaping metals, making nails, &c, Joseph and 
James Wal worth—4l. 
. Preserving meat, A. C. Henderson -l. 
. Stoppers for bottles, &c., G. Ireland—4Ì, 
. Packing, F. Wise—6d. 
. Watercloset apparatus, J. Shanks—10d. 
. Converting cast or pig iron énto wrought iron or steel, M. 
Morgans—2s, 

» Motive-power engines, W. Clark—@d. 
. Grinding corn, &c:, F. W. Turner—ls, dd. 
653. Iron safes, A. E. Tay lor—Ad. 
Iron forgings, W. Clay—10d. 
Hand guide for playing pianos, &c., W. T. Hamilton Id. 
. Cutting indla- rubber, B. Coltins—4d. 
7. Manufacture of steel and homogeneous iron, R. Mushet—4d. 

. Fastening gaiters, boxes, portemo:.nales, &c., E. Carchon—6d. 
. Revolving fre- arms, W. Clark 18. 
. Iron door, J. T. Harris 8d. 
- Carriage-ways and carriages for the same, W. H. James 6d. 
. Rolls for couuecting zinc and other roofin „R. G. Fisher —8d. 
663. Securing bale bands or hoops, W. J. Dorn ng— 6d. 

Alarum ‚W. H. Hudson—4d. 
. Railway wheel tyres, W. D. Allen—Gd. 
. Hot air stoves for blast furnaces, J. Cliff—1s. 4d. 
Tubes for cosmetics, E. Leahy —4d. 
668. Indicating the presence of explosive gasen, F. G. Ansell—10d. 

; Connecting tubes or pipes, V. Delperdange—8d. 
. Preparing turpentines and varnishes, J., E. G., and C. H. Free- 
man— d. 

. Digging machine, E. A. Philli 28. 
2. Fastenings for window sashes, W. Smith—8d. 
3. Cotton gins, E. Leigh— 4d. 
674. Cutting the points of candles, J. L. Field—4d. 
. Agricultural implement, G. Wright—10d. 
„Venetian blinds for carriages, T. Startin—4d. 
. Photographie test, T. Reiszig 
Electric telegraphs, H. W. Cook—4d. 
. Bigual apparatus for railway Paszongers, A. Westhead—dd, 
. Preparing flax, hemp, &c., J. Samuel, and B, Millbourn—10d, 
Coating the bottoms of iron ships, &c., R. P. Roberts—4d, 
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682. Beuding the ends of walking sticks, &c., J., and R. D. Jones— 
4d. 


. Disconnecting horses from carriages, P. Marraul— 4d. 
Combined tee-piece and valve, C. Johnson—S8d 
. Steain boilers and furnaces, B. B Wilson, and J. Howder.— id. 
. Scouring stone, marble, &., J. Hird, and J. Walker—Al. 
. Cutting button-holes, J. Garelly—8d. 
. Railway carriages, Ac, C. M. Kernot, aud N. Symozns—éd, 
Manufacture of iron aud steel, J. Henderson —4. 
. Hackling flax, hemp, &c.. T. and H. W. Whitehead—le. 4d. 
. Furnaces and fire-places, E. B. Wilson—10d. 
. Wine glasses and stands, J. M. Napier—8d. 
. Toast rucks, G. Carter —4d. 
Iron safes, c., J. Tann— 1. 
. Cricket, racket, and tennis balls, C. Huntley—41. 
. Treating metals and metallic ores, R. M koberts— 10d. 
. Traps for sewers and drains, J. Bragg 4d. 
. Metallic bedsteads, J. Atkins—ls. 6d: 
. Puddiing, heating, and other furnaces, J. Wright—4d. 
. Rolling metals, R. Marsden—10d. 
. Securing safes and strong rooms, H. HIII—8d. 


„ Specifications will be forwanted from the Commt dener of 
Patents’ Office, Southampton-buildings, Chancery-lane, by post on ro- 
celpt of the amount of price and postage. Sums exceeding bes. must 
be remitted by Post-office Order, male payante at the Past-office. 5, 
High Holborn, or Mr. Bennet Woodcroft, her Majesty's Patent Office. 
We cannot undertake to forward Specifications, or Books advertised 
from the office of Tas Exatmn Mecrawic. 


PROPERTY RECORD. 
—0— 
SALES AT THE LONDON TAVERN. 
By Mr. Faaxx Lewis. 


Reversionary life interest of a gentleman aged 35 years, 
in £214,333 6s. 8d. consols—sold for £1,600. 

An annuity of £300 payable to a gentleman aged 33 
years during the life a lady aged 65 years, also the life 
interest of the same gentleman in the dividends derived 
from £7,476 123 8d. consols, payable in the event of his 
surviving his wife, aged 32 years—£800. 

Absolute reversion to one fifth of £15,000 Three per Cent. 
Reduced Annuities, payable on the death of the survivor 
of a lady and gentlemen aged 65 and 64 years — £1,050. 

Contigent reversion to one fifth of £50,000 Three per 
Cent. Consols, expectant on the decease of a lady aged 65, 
provided a gentleman aged 35 years survives her; also a 
policy of insurance for £4 400 in the English and Scottish 

w Life Office, payable on the death of the gentleman in 
the lifetime of the lady— £4,000. 

Leasehold improved ground rent of £7 per annum, arising 
out of The Two Eagles“ beer house, three shops adjoin- 
ing, and three houses at the rear, situated in King-street, 
Old Kent-road—£50. 


BUILDING AND ENGINEERING CON- 


TRACTS OPEN FOR TENDER. 


Erection of station and other buildings for the London 
Brighton, and South Coast Railway. Particulars of F 
Slight, Esq., Secretary, London Bridge Terminus. 

upply of building materials for repairs of Convict 
Prisons. Particulars at the office, 45, arliament-street, 
Westminster. 

i with the Luton Local Board of Health, for 
providing an laying York paving, Denner-bill channellin A 
aod York Curle, and algo for levelling and metalling road. 
ways. Particulars ot Mr. Sandoe, 16, Stewart-street, 
Luton, Beds. 

Erection of a pair of Italian semi-detached villas, on 
the Coldrington road, in the borough of Bedford. Parti- 
culars of Mr. Usher, 44, High-street, Bedford, 

Ceylon Railway. — Rails.— Required, by the contractor for 
this railway, 670 tons of rails, to be delivered (f. o. b. 
Thames) within three months. Particulars at the con- 
tractor’s office, 13, Southampton-buildings, Chancery-lane, 
February 12th, 1866. 

Erection of a new church at Selby, York. Particulars 
of Messra. Newstead and Son, 21, Colney street, York. 


TENDERS SENT IN FOR BUILDING 


WORKS, 


A villa residence at East Leake, Notts. Messrs, Shenton 
and Baker, architects, Liecester :—Porter, £4,150 10s. ; 
Bland, £4,145 ; Neale and Sons, £3,900 ; Osborne Brothers, 
£3,825 ; Hutchinson and Son, £3,182 108. 

Elastic web factory, Brougham.street, Liecester. Mr. w. 
S. Burton, architect :—Wright (accepted l £738 48. 

New schools for St. John's Church, Bittersea, Mr. G. U. 
Page, architect :—Cresswell, £1.86); Mulliner and Cooper, 
£1,820 ; Palmer, £1,81910s. ; Gammon and Sons, 1,775; 
Newman and Mann, £1,756; Lathey, Brothers, £1,730 ; 
Champion, £1.557 ; Bass, £1,520. 

For a pair of semi-detached villas at Low Layton. Mr. 
T. J. Hill, architect :—Larke, £1,673 ; Turner and Sons, 
£1,933; Webb and Sons, £1,631 ; Rivett, £1,598 ; Anley, 
£1,554 ; Martin, £1,520; Hunt, £1 493. 

Alterations to Simpson’s Hotel, Straod. Messrs. Finch, 
Hill, and Paraire, architecis :—Simpson, £8,050 ; Browne 
and Robinson, £7,950 ; Myers and Son, £7,778; Killby, 
£7,720; Holland and Hannan, 27,672; Brass, £7,143, 

For sewers in North-street and Lower North-street, Mr. 
Joseph Pattisson, surveyor. Neave (accepted), £869. 

For two houses, Clyde-street, Leicester, for Mr. J. H. 
roves Mr. W. 8. Burton, architect :—Flude (accepted), 

370. 

For factory and dwelling. house, Grafton street, Leicester} 
for Mr, W. Raven. Mr. W. 8. Burton, architect: Johnson 
(accepted), £830 48. 6d, 

For alterations, &c, at Wesleyan Chapel, Thurmaston, 
Leicestershire. Mr. W. 8. Burton, architect :—Groves and 
Son (accepted), £150. 


COMPETITION OPEN TO ARCHITECTS. —Designa for a new 
building for the Bolton Mcchanics’ Institution. Par- 
ticulars of Edward Barlow, Esq, Oxford-street, Bolton. 
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LATEST PRICES OF METALS. 


COPPER. E 8. d. £ 6 d. 
Ixitish—cake and tile. .... .. DOr ton 96 0 0 0 0 0 
8 OS OOSHER OO COBH EC RODE EEE ES GOAO De do 99 0 0 101 0 0 
xN. 
Pig in Scotland 0 . POL ton. 3 9 0 cash. 
Welsh Bars, in London. . ., do 715 0 000 
Wales do 6 15 0 700 
Stafford :bire eee do 8 10 0 — 
Sheets, single in London ELLIT] do 10 15 0 — 
Hoope, first quallty. . . . do 9 15 0 2 
LEAD. 
Pig. Foreign... . ... .. . . DIP ton 20 10 O 2)15 0 
Red or minium 2 %% %%% % %%ꝙ%ꝗ% %, do 22 10 0 — 
Cron. vnn. . . . . . . ber bottle 7 15 0 717 6 
STEEL. 
Swedish faxgot cocevececcoosens s per ton 0 0 0 — 
aP, * do 18 10 0 16 0 0 
IN. 
i English Blocks.... ... . . . . her ton 95 0 0 — 
9 LETTET ETOT eee do 96 0 0 = 
2 6% %% 0 0% 6% %%% %% % %% „% %% „% „%%% %%% do 86 0 0 = 
PRICES CURRENT OF TIMBER. 
Per Joad— £64. 2 . £ m 4 3. 
eak .... II 10 12 10 Canada, zndqual. 12 10 14 0 
Quebec, red pn. 3 5 4 13 Zt. Petersburg 
` yellow rine 215 8 10 vel . 1010 12 0 
EE 0 0 0 0 0 O 8 0 10 0 
ebm 3 10 8 0 Memel %%%. „ 0 0 0 0 
Dantstc oak...... 8 10 6 0 ; 
Ar . . . „ 2 5 310 C. 12 ft 
Memel fir 2 000 3 0 8 10 by 8 b 
Mes .. 8 5 310 9 in. yellow 18 0 23 0 
Swedish segeoeses 2 0 2 10 D L P 
Quebec, Dan tzio, 
rd. pine... 610 8 10 per 40 ft. 
yellow pine 5 0 6 0 5 in. . 0 14 1 6 
red ploe...... 0 © o o Stave3,perstand- 
Lath wood, Dant. ard M. 
fm aeeseoces § 10 6 10 Quebec, pipe see 80 0 83 0 
St. Peter's... 7 0 8 0 puncheon . 20 0 35 0 
Yeliow Pine, per Baltic crown 
reduced O. pipe . . . T0 0 190 0 
Canada, ist qual. 17 0 19 10 
MISCELLANEOUS. 
38 . 4 6. S E R. 
Ponto S ron pr Olive, Gallipoli... 86 0 0 0 
ton. .. 8 0 8 0 Cocoanut, 
OILS, 40. ton - 51 082 0 
Seal, pale pr. tun 50 0 0 0 Palm, tine ......... 4110 0 0 
Sperm body ...... 116 0 117 0| Linseed ............ 36 10 0 0 
C. . 51 0 0 0 Rapeseed, Eng. 
Whale Sth Sea e seeeeesessses 56 0 57 0 
pale . . . 48 0 50 01 Cotton, seed ...... 34 0 40 10 


LONDON COAL EXCHANGE. 
Prices or Coal PER Tor. 

Buddle’s West Hartley, 168. 3d.; Cowpen Hartley, 168. 3d.; 
Hastings Hartley, 16s. d.; Wylam, )7s. Od.; Eden Main, 
15s. 3d. ; Shaw’s Hartley, 18s. 6d.: Walls End Byron, 
166. 64.; Walls Ead Braddy!l’s Betten, 16s. Od. ; Walls 
End Haswell, 17s. 6d.; Wells Ead Hetton, -178. 6d.; 
Walls End South Hetton, 17s. 6d.; Walls End Tanstal!, 
15.. 3d. ; Walls End Caradoc, 174. 3d. ; Walls End Hartle- 
pool, 17s. 6d. ; Walls End Heugh Hall, 18a. od.; Walls End 

ast Hartl l, 17s. 61.; Walls End Kelloe, 16s. 6d. ; 
Walls End South Kelloe, 18:. 91. ; Walls End Thornley, 
16. 3). ; Walls End Tees, 17s.; Walls End North Stafford - 
shire, 17a. 

Ships at market, 76 ; sold 65; at sea, 80. 


IMPORTANT TO ADVERTISERS. 


The Proprietor of the “ English Mechanic gives inser- 
tion to Workmen's Advertisements. “Situations Wanted.” 
af the charge of One Shilling each Adcertisement, tf not 
erceeding Twenty Words. Every additional Eight Words 
Fourpence. 

Postage stamps received from advertisers in the country. 


OFFICE, 75, FLEET STREET, LONDON. 


SITUATIONS WANTED. 


WANTED, a Situation, as Smith and Fitter, in a 
Small Engineer's or Agricultural Shop. Has had 
good r-Mill Work. Good References. 
Age 30. Address, T. 


. T., No. 2, Norway-place, Station- 
road, Tunbridge Wells. 


—— a e a a a a e a —.2..88ß8——— 


experience in Pa 


A N Experienced Clerk is open to an Engagement as 
Bookkeeper or Traveller, the latter preferred ; salary, 
Address, to A. Z., Post-office, 163, Strand. 


N Engineer (German) who was Lockemith originally, 
and has served as Monteur.“ is desiroas of finding a 
Situation. Please apply to L. Z., 824, care of Mr. F. Algar, 
11, Clement’s-line, ombard-strect, London, E.C, 
A baka Mas is desirous of Employment in an Engineer- 
ing Eat sblishment, either as Draughtsman or in the 
Works, Address, W. Raikes, Falcon Works, Longbborougb. 


7 ATCH Jobber.—A Practical Man, who understands 
the businese, desires an Eagagement. X., 7, Wood- 
ville-grove, Mildmay-road, N.E. 
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W and Clocks (English aud Foreign).—The 
advertiser, baving had great experience im the 
N went ewployment; Piecework. W., 556, Old 
ent- road. 


ATCH-CA8E Makers.— Apply, O. Jackson, 5, Presi- 

dent street East, King- square. 

ECF Maker. — Apply, 49, 
terrace, Kent ish Town -· road. 


Church 


SENS Machines (Thomas's). — A young Man, who 
thoroughly understands making, repairing, and ad- 
jasting Sewing Machines, is in want of a Situation; or 
improver to the Engineering, J. G., 6, Twyford's- 
buildings, Little Qaeen-street, Holborn. 


SITUATIONS VACANT. 


MÀL STRIKER, to Strike Medals and Polish 
Dies.—Address Mr, Brown, Medal-court, Crystal 
Palace, Sydenham, 


hands, used to 


SINKERS WANTED at once; gosa 
. SULMAN, 177, 


IE 
D the lettering, &c. — Apply to 
Upper Thames-street, E.C. á 


RONMONGERS’ ASSISTANT—a Junior Hand. He 
should have had some practice in drawing. Apply by 
letter only to Mr. C. HART, 7v, Brook-street, Hanover- 
square, 


HEMISTS' ASSISTANT—a Laborato Man.—A l 
8, White street, Litslo Moorfields, * Pp, 


Sf ĩð A AA 
NGRAV ER — a Writing Engraver. — Apply at d. 
COOK 's, 44, Rupert street, Bt. James's, W. a 


ITHOGRAPHIC PRINTER ; constant employment. 
Apply at MARTIN and HOOD’S, 8, Great Newport- 
street, Soho, W.C. 


\ ACHINE RULER; constant employment. 
i 14. Bath-street, Newgate-street. 


Mn ENGRAVER.—Apply to Mr. Brown, 5, Trinity- 
place, Charing-crogs. 


INMAN. Wages 30s. a week.—Apply to Mr. Cornick, 
Ironmonger, Hampstead. 


OULDING MACHINE WORKER.—Apply at 28 and 
29, Great Sutton-street, Clerkenwell, 


EWELLER.—A young man, used to light gold Earring 
Work. 22, Clerkenwell-green. 


EWELLER.— Used to bright gold brooch and ring work 
22, Clerkenwell-green. 


Apply, 


EWELLER.—A good polisher. Apply 2, Newcastle- 
place, Clerkenwell-close. 


ATHEMATIOS, A Tutor.— Address, Omega, Mr. 
i French’s, librarian, No. 70, Park-street, Camden- 


town. 


OOK MOUNTER. A good Saw Piercer.—App'y in 
Counting house, 16, St. John-street. 


OUKBINDER. One who can block.—Richmond & Son, 
3, McLean’s-buildings, New street-square. 


1 (French). One used to small work. — 51, 
Great Sutton-street, Olerkenwell. 


1 LOCK CUT TER. —-Apply, John Orawley & Bon, 66, 
Wood- street, City. 


V HEELWRIGHT Journeyman).—Apply to Mr, Wall, 
Wheelwright, North-street. Barking. 


RASS CASTER.—Apply te George Glover and Co., 
Ranelagh-road, Pimlico. 


ABINET MAKER — Appiy at Keeble’s, 124., Archer- 
street, Great Windmiil-street. a 


— 


WANTED TO PURCHASE. 


ANTED TO PURCHASE (if very cheap), 


either together or sparate 
A BMALL IRON-BUIT TURNING LATHE, 


30, 
A SMALL STEAM ENGINE for working do. 
A VERTICAL ENGINE would be preferred. 
pry by letter to A. Giles, care of Editor of Exotus Mecaamc 


A 
75, Fleet-street, London. 


NGINE and Boiler (Small) in good condition, wanted. 
Particulars, letters only, to Mr. Cook, 40, Maiden-lane, 


Covent-garden. 


M CHINE (Wheeler and Wil-on’s), genuine ; cash down. 
Address, stating lowest price, Z., 11, Lamb's Conduit- 
street, W. O. : 


BL containing thre3 or four compartments, 
State height and price, to Mr. Roberts, 1, West 
Smithfield. 
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Be or Race-glass wanted; good Second-hand. Send 
a lowest price to R. G., 42, Philipot-street, Commercial 
road, East. 


PDA Business, in a respectable neigh- 
bourhood, or premises suitable for the same; sent 
must be low. Address, ‘‘ Phoio,” 40, St. John-street- 


road, E.C, 


LACKSMITHS and Others.—A Business with an 

established connexion; state lowest price and all 

paricnlara, A. B., Harrison's Metal Warehouse, 20, Drury- 
ane. 


FOR BALE. 


Suk RAL New Vertical Tubular BOILERS 
for SALE, with fittings complete, from 4 to 6-horse power; 
also several Horizontal Engines, 8, 10, and 13-horse power. Terms 
monera Also seeni = a horis 0 Table rae age complete, 
an rat-class condition.—Apply to SMITH & in 

27, Leadenhall-street, E. C. a 


— 


MALL CORNISH BOILER for SALE, Second-hand, in 
A good condition; length, 12 ft.; diameter, 3 ft. 10 in.; 
flue, 2 ft. 2 in. Price E30. — Apply, J. CAMPBELL, 
EVANS, and CO., East Greenwich, 
NGINES for SALE.—One each of 10 and 14-horse 
power, quite new.— Apply to E. PAGE cad Oo., 
Laurence Pountney-place, Cannon-street, E.C. 


ORTABLE ENGINE for 8AI.E, a Bargain, quite new, 
4-horse power.—Apply to SMITH BROTHERS, Engi- 
neers, Thrapston. 


A 16-HORSE HORIZONTAL ENGINE for SALE, 
eqan to new. wi h or without fly-wheel.— Apply to 
SMITH BROTHERS, Engineers, Thrapston, 


ITOR SALE, a 6-Horse Power, High Pressure STRAM 
F ENGINE, with Boiler in god ge aera sf to Mr. 
HARROP, 130, Great Suffolk street Southwark, 8. E. 


ATH ES for SA LB. —One gin. Centre, 12ft. bed; one 

6in. centre, 7ft. bed. All screw. cutting and with 

gap. Also a Foot Lathe, Gin. centre 6ft. bed. App'y to 

E. PATE and CO., Laurence Pountney-place, Cannon- 
street, E. O. 


O be SOLD, the Plant. Tools, and Machioery of a good 
RIVET-MAKING BUSINESS, well-situated, and In- 
good working order.—Apply to MoNICOL and DOW, on 
the premises, 21, Dublin-street, Liverpool. 


F W. HART'S HIGHLY ALBUMENIZED 
e and other PHOTOGRAPHIC PAPERS, &. 6d. per Quire post 
free. Paper prepared for Wholesale houses. 


F. W. H. 8 VOLUMETRIC APPARATUS. 

F. W. H.'s GOLD and SILVER SAVER. 

F. W. H’s ECONOMIC FILTER and PERCOLATER. 

F. W. HART'S MAGNESIUM LAMPS, the first and beat intro- 
duced, from 5a, upwards, Wire or ribbon, &c. 

N.B—F. W. H. having seen unprincipled imitations of his inven- 
tions, he cautions a generous public against being imposed on. All 
genuine articles bear his name and Trade Mark. Illustrated Circular 
of the above and other inventions on Application. 

52, OCANTERBU RY-ROAD, near Kingaland-gate, London, N. 
Post-office Orders on Kingsland-green Office. 


One Volume, post 8vo. with portrait, price 3s. 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 
Establishing the origin of the art. 

By HENRY DIRCKS, C. K. éc, 
Author of The Life of the Marquis of Worcester,” &c., &c. 
London: E. & F. N. SPON, 16, Bucklersbury, E. C. 
BOOKS ON ENGINEERING 
AND ARCHITECTURE. 
RATIS, and POST-FREE to all 
World, B. and F. N. SPON’S CATALOGUE ot BOOKS, 


New and Second-hand, relating to Architecture and Building, Civil, 


Mechanical, and Military Engineering, Metallurgy, and Mining, 
Ship Building, and Nautical Affairs, Mathematics and Natural 


Philosophy, Trades, Wan „c., &c. 
London: R. & F. N BPON, 16, Bucklersbury. 


ts of the 


Now Ready, Gratis, Post Free. 


F. BATSFORD'S CATALOGUE OF 
° BOOKS relating to 
Architecture, Civil and Mechanical Engineering. Fine Arts, 


èc, &c. 
53, High Holborn, London, W.C. 


WORKMEN'S WAGES. 
AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen' time. 
Masters’ Edition, bound in cloth, 2s. 6d., or 32 stam 
Workinen’s on, folded for the pocket, ls, or 14 m. 
HENRY LAX TON. C. E. and Architect, 31. Arundel - street. Strand, 


MICROSCOPES. 


OW TO USE THEM.—Third Edition. An 

Illustrated and Descriptive Catalogue, cuntaining the names 

of 1,500 Microscopie objects. Post-free for hlx stampa—F. and J. 
AMADIO, 7, Throgmorton-astre et, E. C. 
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METROPOLITAN AND PROVINCIAL 


WORKING CLASSES EXHIBITION 


AND 
INDUSTRIAL EXHIBITION, 
TO BE HELD AT THE 


AGRICULTURAL HALL, LONDON, 
IN THE AUTUMN OF 1866. 


Patrons and Guarantors, 


Grace the Duke of Rutland, the Lord Bish«p of Chichester? 

1 Hon. the Earl of Shaftesbury, K. G., the Right Hon. Viseonot 

Bangor, the Right Hon. Earl Dalhousie, the Right Hon. the Earl of 

Dartmouth, the Right Hon. Earl Dudley, the Right Hon. the Earl! of 

Malinesbury, the Right Hon, Lord Brougham, the Right Hon. Lord 

John Manners, M.P., Leicester. N., Lord Burghley, M.P., Northamp- 
on, S., Lord Denman, Lord Feversham, Lord Northwick. 


J. Banister, Esq., C.C., Bouth · st., | W. Jackson, Esq., M. P. N. Derby- 


Finsbury. shire. 
H. Barnett, J „M. P. Woodstock. | R. Leeds, Esq., West Lexham, 
G. R. Burry, Esq., M.P. Cork. Norfolk. 


G. Leciman, Esq., M.P. York. 

Alderman Lusk, MP. Finsbury. 

F. Lycett, z 

J. McEwen, „ London and 
Melbourne. 


Right Hon. H. A. Bruce, M. P 
Merther Tydvil. 

E. Buckley. ExI., M.P. Newcastle- 
under-Ly ne. 

T. Chamt-eis, Esq., M.P. Maryle- 


bone. C. W. . Enq., M. P. Newport, 
Clayden, „ Mayor of Saffron I. W. 
: ee acne J W. H. Miller, Esq:, Westminster 
4 llins, Argyll House Roa. 
: a ad 14. Mitchell, Fan. MP. Ber wick- 
; f „ Tufnell Park on- Tweed, 
F S. Morley, Esq, M. P. Nottingham. 
Right Hon. W. Cowper, M.P. | W. Morrison, 3 P, 
Hertford. Piymouth. 


Bir J. Ògtlvy, Bart., M.P. Dundee. 

F. Peck, Esq., 15, Farnival's-inn, 
London. 

ANo Sir H. C. Rawlinson, 


W. T. Cox, Esq., M.P. Derby. 

J. Di uce, Esi., Eynsham, Oxford- 
shire. 

W. Hart Dyke, Esq., M.P. West 


Kent. P. 
P. Le sexe Foster, Eaq., Society | C ee Erte Esg., M.P. East 
of Arta. orfo 
R. Garratt, Esq., Leiaton Works. T. Budda, Esq., C.C. Newgate. 
atreet. 


J. Olblett, Esq., Stoke a 


K. €. Hanbury, Esq., C. Schreiber, Esq., M. P. Chelten- 
Mic dlesex. ham, 
fir Thoas Hesketh, Bart., M. PD. J. Shuttleworth, „ Lincoln. 
Preston. 8 5 = P. Carlow. 
H. ld Charlton r Janies Tyler, J.P. 
eas E mee , H. Whalley, Esq., M.P. Peter- 
Lieut. Col. Hogg, M.P. Bath. borough. 


James Howard, Baq., Britannia 
Works, Bedford, 


PROGRAMME OF ARRANGEMENTS. 


To Exhibitors.—Contributions of Skilled Workmanship, or Amateur 
Productions, will be accepted from all parta of London, the Province“, 
Scotland, Ireland, and the Colonies, For the benefit of Provincial 
Exhibitors, the railway companies have liberally offered to return 
unsold goods free, so that the expense of carriage will be but half 
the tuual charge. 

Prize Medals, regulated in value according to the success of the 
undertaking, will be awarded for the moat meritorious productions. 

The Sale of Articles exhibited will be especially encouraged, and 
the price, if desired, may be affixed to the objects. An office will be 
opened in the building for the transection of this business. 

The Great Hall the largest in Lo idon, will be fitted up for the dis- 
play of industrial objects, no charge being made to exhibitors for 
occupying space. 

Small Work: hops, with and without steam power, will be fitted up 
round the building. These will be let, under special arrangement, to 

rsons who may desire to manufacture and sell articles during the 

exhibition, i 

The Minor Ha)l will be used asa Picture Gallery and Fine Arts 
Court. furnished with chairs and tables, and supplied with the Daily 
Papers. Magazines, &c., for the accommodation of visit ns during the 
day. The Lords of the Committee of Council on Education will 
contribute to this department a full illustration of the instruction 
afforded In Government Schools of Art throughout the United 

Kingdom. 

Ra Hall will be constructed, capable of accommodating ahont 
9,000 persons This will be devoted to the following, among other 

wmrposes i— 
: Lectures.—The delivery of a sories of Lectures upon subjects of 
ntercst, in harmony with the ohjects of the Exhibition. 

Conversazione, &c It is contemplated to grant the use of the 
Lecture Hall to Trade and other societies. for the purpose of enabling 
workmen toinvite employers or friends to conversational meetings : 
also, under special couditious, to Amateur Musical Associations 
The National Temperance League, and several other societies, havin 
for their nim the advocacy of the social interests of the industri 
classes, will organise demonstrations for particular daya. 

Flewer Show.—Facilities will be atfurded for holding a Flower, 
Fruit. and Vegetable Show, in connection with the various existing 
Ainateur Horticultural Socteties in the Metropolis. 

A Temporary Garden.— It is contemplated to lay outa space of open 
ground adjoining the Hall as a emall garden. This will afford an 
opportunity for the proper exhibition of terra-cotta borders, rustic 

seats, Ac. 

Schools. —It is intended to invite the whole of the school children 
in the Metropolis and adjacent districts to a free inspection of the 
Kxhibition. The North London Auxillary of tbe Sunday-School 
Unionghave arranged to occupy a space with objects made by the 
children connected with the schools iu their district. 

Choral Socicties.—The musical entertainments will be chiefly em- 
fined to societies supported by the working classes, Arrangements 
have been made with the Tonic Sol-fa Association to organise six 
concerts of 1,000 voices cach ; and the Band of Hope Union, dividing 
their children into eholra of 1,600 strong, will also afford musical 
entertainment on several evenings. The instrumental music will be 
supplied by the volunteer, police, and other existing sources, and 

varied by occasional performances on the Great Exhibition organ. 


ART AND INDUSTRIAL UNION. 

In order to facilitate tho sale of articles which Exhibitors may 
desire to dispose of, application will be made to the Board of 
Trade for special authority to legalise the issue of shares in the same 
nauner as that adopted by the variousart unions now in existence. 


FORMS OF APPLICATION FOR SPACE. 
Now Ready, 
may Ve obtained by sending n stunped and directed envelope to the 
Secretary, Mr. J. Watts, 7, Birchmore-terrace, Cardington-street, 
Hampstead road, London, N. W., or by application to the following 
HONORARY AGENTS, 

Redford —Mr. A. Franklin, 5, Queon-etreet. 
Bermondscy—Mr. Richard Fausitt, 71, Grange - road; and Mr. G. 

Dod-on, 2, West- street. Neckinger roll. 
Rethnal Green— Mr. H. Parton, 28, Clarence ttreet, Waterloo- town. 
Rirmingbon— Mr. Christie nnd Mr. Richards. the Free Library. 
Camden Town—Mr. Weston, 78. Camden street; and Mr. Porter, 

Upper College Grove. E 
City— Mr. Smith, Builder and Decorator, 37, Fish-street Hill. 
Clerkenwell—M r. I. in foot. 21, Sidney - street. Goswell-read. 
Cemmercial Roa Mr. G. M. Cronmere, F. S. A., 10, Broin head -street, 
Commercial Road East. 

Daventry and Weedon—Mr. Bird, Weedon. 


Deptford- Mr. Dunbam, 3, Wocdpecker-lane, New Cross. 
Dublin—E. H. Wadge, EAI, 12, Grafton-strrot. 
Holbern— Mr. Aldred, 38, Fetter-lane. 


Holloway—Mr. Muminery. 5, Railway-place ; and Mr. Phillips, 80, 


Susaex-road, Seven-sisters-road. 
Hoxton—Mr. Morgan, 195, New-north-road, 
Hull- Mr. Scotter, Manchester and shettield Raflway-station, Hull. 
Ipswich—Mr. J. Q. Newinan, 13, Wolacy-street, St. Nicholas, 
Jalington.— Mr. Healey, Cooperage, Islingtom-green. 
Lambeth— Mr. Burgess, 4. Upper-marsh. 
Liverpool — Mr. John Erving, Workmen's Home, 117, Beauſort - street. 
Toxteth Park. 
Madeley, Statfordehire— Mr. J. Randall, Madeley. 
Manechester— Mr. Haigh, Workinan’s Institute, 220, City-road. 
Newipgton— Mr. Henry Cronghton, 15, Newington-butta, 
Plymouth Mr, Wright, Workmen's Assoviation Catherine-street. 
Portaincuth— Mr. Cook, Borough Workmen's Club. 
Rotherhithe—Mr. Henry N. Smith, 2.8. Rotherhithe, B. E. 
Scuthumpton— Mr. Gill, 8, Portland-street. 
Southwark— Mr. L. Marcusson, 131, Londun- road. 
St. John's Wood — Mr. Burnham, 8. Ordnance- road. 
St. Luke’s—Mr. T. Green. 15, Tabernacle aquare, Old- street - road. 
Warrington— Mr. A. Mackie, Guardian-office, 
Westminster — Mr. G. Harrison, 20, Drurꝝ- lane. 
Whitechnpol— Mr. C. H. Wyers, 202, MWhitechapol- road. 


HE VICTORIA BENEFIT SOCIETY. 


Enrolled Purmant to Act of Parliament (18 and 19 Vict.. cap. 63. 


Chief Office, 49, Fleet Street, London, E.C., with Branches throughout 
the Country. 


VICE-PATRONS. 
Richard D. Alexander, Esq. Re v. Jabez Buma, D.D. 
Mr. Sergeant Atkinson, Rev. Froderick Trestrat 
Rev. Thomas Aveling. Harper Twelvetrees, Esq. 
J. Broomhall, Esq. 
TRUSTEES. 

James Abbias, Eng. | John Francis Bontems, Esq. 
Charles Henry Elt, Esq. 
AUDITORS. 

| cree Walford Esq., F. 8. S., 

.S. 


Hy. J. Phillips, Esq., F.. B. 
A. Shrimpton, Esq. 


ARBITRATORS. 
Joseph A. Horner, Eq. 


G. M. Murphy, Esq. 
Edmund Fry, Esq. Henry Thomson, Esq. 
PHYSICIAN. 


James Edmunds, Esq., M.D., L. R. C. P. 


STANDING COUNSEL 
Samuel Pope, Esq. 


BANKERS. 
The London and Westminster Bank. 


ACTUARY. 
W. S. B. Woolhouse, Faq., F. R. A. S., &c. 


More than 20,000 Pro ls for Assurance have been received, and 
upwarus of £10,000 paid in claims, 

This society is adapted to every class, saves all the expenses of 
Public House Meetings, which are forbidden by the rules, secures all 
the advantages of a Sick Endowment and Burial Club; divides the 
whole ofthe Profita amongst the Members ; and is enrolled under 
Act of Parliament, and certified by J, Tidd Pratt, ra: 

It provides a Weekly Income during Sickness, a Pension in Old 
Age, £10 to £260 at Death, and Endowments up to £200. Is. 7d. per 
month at 23 years.of age, will secure 15s. a Week in Sickness, with 
Medical atteudance and Medicine. 4d. r month at age 18 will 
secure £10 at Death, la, Id. per month will secure £10 at a period of 
13 years hence. Agents wantod in Districts not represented. Rules, 
6d. Tables and every information may be obtained by applying to 


the Agents, or 
FREDERICK AUGUSTUS NEW, Secretary. 
Agents Wanted in Districts not represented, 


Now Ready, 


HE RIGHT and RONG of BENEFIT 
SOCIRTIES, by Frederick Augustus New. 


Dedicated to the 
Right Hon. Lord Brougham. 

“Pew men could sit do en to the task of writing on henefit 
ocieties xrined with more knowledge and ability than Mr. New, and 
n the amall and useful work before us he has brought intoa con- 
ensed form more information on the subject than we have ever be- 

ou so perme two covern.“ — The Social Science Review,“ Oct. 

th, 1863. 

“ He wishes entire success to the work.”— Lord Brougham. 

London: William Tweedie, 337, Strand. Manchester: Abel Hey- 
wood, Oldhain-street; and may be had of the Agents of the Vic- 
toria,” or ordered of any Bookseller. 


ton Sixpence, 


THE PATENT CAP FOR MAPS, DRAWINGS, 0. 
Disc at end 


ENT CAS 18 


Showing plan Capped. 
ESSRS. WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 
the Engineering or Architectural Professions, to their invention for 
the protection and preservation of every kind of mapa, plans, draw - 
ives and indeed, of rolled documents in general. 
therto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust; that the 
ends got torn or frayed ; and, from the want of a rendy means of 
reference, much time is lost when any particular map is required. 
The invention of Wallis and Co. obviates these and minor evils. 
Ita advantages may be briefly said to be—(1.) That the} Cap” prevents 
the adlinission of dust. (2.) That it prevents the ends of the map, 
&c., from being frayel, torn or damaged. (3.) That it economives 
apace, (4) That it affords n ready index. In fact, its simplicity ts 
but equaled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures. (5.) The cylindrical en- 
velope is for the conveyance of mapa, plans, &c., by book post, or 
other wire, affords great facilities for trausmiasion, saving the expense 
of woolen rollers, and the trouble of covering, and, further, can 
be used again and again. 
To be had only of the Patentees, 
Ww. WALLIS and Co. 
1, Charles-street, Parliament - street. Westminster, B. W. 


—— ßÜÆ12— ee 


A MARVEL OF CHEAPNESS. — THE 

newly Invented POCKET TLUEPIECE, with hendsoime gilt 

case, and an elegant enamelled DIAL, interspersed with gold, price 
{cee by post )4 stamps, -JOB MALPASS, Kidderminster, 


CAUTION. —WESTON'S PATENT PULLEY 


BLOCKS.—IN CHANCERY, TAN. UH v. Nrorr. Before hi; 
His Honor Vice-Chancellor Sir W. P. Wood and a Special Jury, 
Dee. 11th, 12th, 13th, 15th, and 16th, 1885 ; and before His Honour 
on Motion for a New Trial and Motion for Decree February Sth, 12th, 
1866. The Special Jury having found a Verdict for the Plaintiffs, aud 
His Honour Vice-Chancellor Wood having made a Decree for a Per- 
Petual Injunetion to restrain the Defendaut James Stott of Roch- 
dale from infringing Weeton's Patent, aud ordering the Defendant 
to deliver to the Plaintiffs all articles made according to the Inven- 
tion, and to pay to the Plaintiffs the costs of the suit: 


ALL PERSONS are hereby cautioned against manufacturing, 
purchasing, or selling any Differential Pulley Blocks similar to 
Weston’s Patent not inauufactured by the Plalntiffe Application 
will forthwith he made to the Court of Chancery for INJUNCTIONS 
againat all persons who may be found infringing Weston's Patent 

ter this Notice. The Blocks may bo obtained from the Plaintiff's 
Wholesale Agents, S. and E. Rausome & Co., 31, Easex-street, Strand, 


London, W.C. 
J. HENRY JOHNSON, 


47, Lincoln's Inn Fields, London, 
Plaintiffs Bolicitor. 


THE 


WORKING ENGINEER'S 
PRACTICAL GUIDE 


TO THE 
MANAGEMENT of the STEAM ENGINE and BOILER 
WITH RULES AND INSTRUCTIONS FOR 
VALVE SETTING: 


So as to secure a Full Development of the Motive Power. 
Illustrated by Diagrams and Eogravings. 


By JOSEPH HOPKINSON, 


OF THE 
ENGLISH CYCLOPADIA, conducted by 


CHARLES K IGHT. 


The wida rarge subjects, together with the universality of 
information contarned in THE ENGLISH CYCLOPAZDIA,’” 
compared with its published price, have placed it fu the furemos: 
rauk of important and cheap pub'ications devoted to the diffusion of 
useful knowledge; but the total cost (if payable in one sum) to 
intending purchasers of the whole Work, neutralises tn some degree 
the advantages of its thoroughly useful and interesting character. 
A Popular Re-issue in Cheap Weekly Numbers, will be 
published as follows :— 


On Jan. 20—Arts and Sclen ces. . . Sd. Nos. 
On Fe b. 24 — Biography „„ 666 „„ „66 „„ „ seve 4d. Nos; 
On March 31— Geography) . 4d. Nos. 


On April 28— Natural History .............. Sd. Nos. 
Fach Weekly Number will contain from 16 to 24 pages, and the 
whole Re-issue will be completed in about three years. 
SUPPLEMENTS TO EACH DIVISION, 
bringing up to the inost reeent period every accession of knowledge 
counccted with the rapid poeren in geographical and scientific 
discovery, and embracing all the most destrable and important facta 
iu regard to history and biography, and tracing in due order the 
changes of public affairs, either commercial, legal, or social, are iu 
course of preparation, under the editorial superintendence of Mr. 
CHARLES KNIGHT, Due notice will be given of the publication 
of the Supplements, which will certainly exceed the Mmits of ans 
volume to each Division. 

To the Members of Mechanics’ and Literary and Scientific Institu- 
tions, Working Men's Clubs, and other assoclations for the purchase 
and common use of otherwise inaccessible works of research and 
reference, this mode of re-issue seems particularly well adapted; 
whilst there are doubtless many Individuals who, unable to pay large 
sums at once, would gladly avail themselves of the opportunity, by 
eaay payuients at short intervals, of possessing so useful and exten- 
sivea work as “THE ENGLISH CYCLOP.EDIA,” 


Monthly Parts of each Division as it is published—for the conre- 
nience of Purchasers wishing to possess the whole Cyclopmdia in lew 
time than by the Weekly Number: — vill be issued at the end of every 
month; and a Volume of each Division likewise, in a neat strong 
cloth binding, every three or four months. 


The Re-issue commences on January 20, in 5d, Weekly numbers, of 


the 
ARTS AND SCIENCES; 
Or, Fourth Division of ‘THR ENGLISH CYCLOPADIA.” 
Conducted by CHARLES KNIGHT. 
To be followed by the other Divisions and Ly Supplements. 


BRADBURY, EVANS, and Co., 11, Bouverie-street, Fleet-street, E.C 


This day are published in 1 vol., 8vo., cloth price 8e, 


ON the Strength of Cast-Iron Pillars, with 
Tables for the use of Engineers, Architects, and Builders. By 
JAMES B. FRANCIS, Civil Engineer, 
London: TRUBNER & Co., 60, Paternoster-row, 


In 1 vol., Crown Svo., Cloth, price 73. 6d. 


THE Cadet Engineer: or Steam for the Student. 

By JOHN H. LONG, Chief Engineer, U. 8. A., ani R. H. 

BUEL, Assistant Engineer, U. B. N. Witb numerous engravings. 
London: THUBNER & Co., 60, Paternoster - row: 


„ MECHANICAL AND 


ENGINEERING BOOKS. Trubner & Co., O. Patcrnoster-row, 
London, have always in Stock the best American Mechanical and 
Engineering Works, and are receiving additions weekly. Books not 
in Stock can be procured in about five weeks. 

TRUBNER'S AMERICAN and ORIENTALYLITERARY RECORD, 
omblished moutbly. 58. per annum post free, contain full particulars 
of every new scientific hook published in the United States. 


CREW CUTTER’S GUIDE, 
Price 1s. 6d., or stam pa. 
Containing 115 Pages and nearly 3,000 Trains of Wheels, all different 
threads aud pitches. 
Tables for Tap making for Engineers, 1 to 6 inches, Gas Taps fta. te 
2 inches, Mr. Whitworth’s thread and make, 
A lithograph showing a new radius gear invented by the author 


of this work. 
Mny be had at James Martin, 19, Wilson-street, New Crom-road, 


Deptiord, Kent. 


Fesrvary 23. 1866.] 


ENGLISH MEOHANIO AND MIRROR OF SCIENCE, 
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' JOINERS’ HALL B 


UPFIELD GREEN, 


UILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER. ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


TUCKE’S PATENT STEAM PACKING. 


FOR STEAM-ENGINES, PUMPS, &c. 


ADVANTAGES.—A more perfect va- 
Sa. cuum is obtained, Friction reduced, 
great saving in oil and tallow, and the 
` Packing is gradually and completely 
worn away without becoming hard. 
Thus obviating the necessity for 

drawing the old Packing 
N J. H. TUCK AND CO. 35, 
N CANNON STREET, EC. 


~ 

a. W 
~ 

Ree.) 


WORKS, LAMBETH. 


H. TUCK AND Co., 
wae ic call attention to the annexed 
“TRADE MARK,” which in future 
. will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their other Rubber Manufac- 
tures, 

VALVES GUARANTEED QUALITY, 

SAKET INDIA-RUBBER, 

Hosx, Tusine, BAN DNa, 


ÈC., &c. 

J. H. TUCK AND CO. 35, 
CANNON STREET, E.C. 
WORKS, LAMBETH. 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 

191, OLD KBNT ROAD. 
SMALL SOREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANLEY, 
Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


33, FIELDGATE-STRERT, WHITEOHAPEL-ROAD, I. 


Patterns designed and arran 5 to 
req n 


JAMES LEWIS, 


(Late Lewis & Bon), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions, 


41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS. 


(Late of 6, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


BUFFERS, 


P3 > x — - 


wei 


TRADE MARK, 


RACTICAL CHEMISTRY.—Laboratory, 60, 
GOWEB-8TREET, BEDFORD-8QUARE, W.C. 

Mr. HENRY MATTHEWS, P. C. s, is prepared to GIVE INSTRUC- 
TION in all Brancbes of PRACTICAL MISTRY, particularly in 
its Application to MEDICINE, AGRICULTURE, and COMMERCE, 

The Laboratory is Open Dally. except Saturday, from Ten to Five 
o'clock ; on Saturday from Ten to One o'clock ; and, from October to 
March, on Monday and Friday Evenings, from Six to Nine o'clock. 

Mr. Matthows is also prepared to un ANALYSES of every 


‘escription. 
For Particulars and Prospectuses apply to Mr. HENRY MAT- 
THEWS, at the Laboratory, 60, Gower-street, Bedford - quaro, W.O. 


ECOND-HAND CASES OF MATHEMA- 


matic and Ivory and Boxwood Scales, Land Chains 
&c., vy Troughton Simms, Elliott, Dolland, and others, at WM 

Lonas Magic Lanterns, den, Riesig Vi A ve Mi 
nes, 0 ew Apparatus, Micro- 
Race, and Tourists’ Glasses, by Voigtlander, 


Ross, yer, and . 
Catalogues forwarded on receipt of three etamps for each, 


PLAN S, ELEVATIONS, &c., Made, Copied, 
Traced Reduced, or Enlarged, in the best manner, at moderate 
charges by J. J. GREENE, 63, Upper Stamford-street Blackfriars. 


NATIONAL INSTITUTION for DISEASES 
of the SKIN, 10, Mitre-street, Aldgate. 
Physician—Dr. BARE MEADOWS, 8, Hinde W. 
on Monday and Thursday evenings from Five till ht, and 
on Wednesday and Saturday evenings from Seven till Nine. 


Free letters are ayailable for rar ert LTA 
THOMAS BINSON, Hon. Sec. 


OLLOWAY’S OINTMENT AND PILLS.— 
Everyday Want.—Skin Diseases, Blotches, and unseemly 
eruptions, which prevail so frequently, and annoy po much, can be 
removed with facility by this cleansing and cooling Ointment, the 
salutary properties of which over all cutaneous affections have been 
long indubitably established. Moderate doses of Holloway 
Pilis should be taken while the outward ailment is being treated 
with his Ointment. They vill depurate the blood, and free it from 
every taint that might induce a relapse, deteriorato the general 
health, or otherwise act injuriously. Br promoting digestion, and 
by purifying the circulation, Holloway’s Pills even help to keep the 
akin cles, and toeradicate the mauy rashes and spote so frequently 
denoting an infirm stomach. 


the security o 


RAPIDITY AND ECONOMY. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTLEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical. 


ARCHITEOTURE, SURVEYING, MIN 


G, BUILDING, MUN 
PUBLISHED BY 


NTS, AND DECORATION, 


ATCHLEY & CO. 


106, 


GREAT RUSSELL-STREET, LONDON. 


A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


TANDARD GAUGES, Surface Plates, Straight 
Edges, Scales of Length, and other Instruments of Precision of 
great accuracy and of allsizes. Screwing Tackle, &c. 
H. GARSIDE, 17 Coupland-street, Oxford-street, Manchester, 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &o. 


W. GOODWIN, AND CO., MANUFACTURERS, 
73, SUN e STREET, 


Price Lists Free. 


ESSRS. WELLS AND HALLha ve always 


in stock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &c. 
Also, Zinc and Lead Wires. 


THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREET, SOUTHWARK, S.E. 
Anp 60, ALDERMANBURY, EO. 


MONEY ADVANCED in sums of any amount 


for long or short periods, one or more sureties required, except 
a de t or mor © is given. Life assurance is 
optionaL—NATIONA GUARDIA) ASSURANCE COMPANY 


(Limited), 484, Oxford-street, Bioomsbury, W.C., 
THOS. BOURNE, Sec. 
£5 000 to LEND in Small Sums, on Securit 
a of Leascholds, and repayable by monthly ak 
ments, For every £100 acvanced (including interest) for 5 years, 
£2 On. 8d., 10 years, £1 48. 4d., 12 years, £1 1s. fd. per month. 
Mr. MALDEN, 37, Hart-street, Bloomsbury, W.C. 


ROWN and CO.’S TABLE and LABORA- 
TORY GAS STOVE is the most ELEGANT, Econo 
really useful Gas Stove ever offered to the Public. an Saa 
The following are a few of the uses to whieh it can be applied. All 
sorts of domestic cooking upon the table. It will boil Three Pints of 
Water in Five Minutes, and readily fuse dentist’s metals. For 
laboratory purposes it is invaluable. 
Be beer Gan Boel A liberal discount to the trade. 
rown an = neers and Sewing Machinists, ; - 
street, Oxford-street, London, W. j AD TENER 
Messrs. Brown and Co., have a vacancy for an Indoor Apprentice 
to the Gas Engineering and Sewing Machine Business. Small pro- 
mium , quired. 


HORIZONTAL ENGINE, 2} H.P. at £15. 


ANE e AND CO, OLD FORD-ROW, 
ETHNAL-GREEN, LONDON, have t down Special 
chinery for manufacturing these Small 9 * 
They can offer them to the public at 50 per cent. lower than any 
other maker. 
EVEBY ENGINE TESTED WITH STEAM BEFORE LEAVING 
THEIR WORKS. 


eee 
TO ZINC-WORKERS, SMALL ENGINEERS, AND 
OTHERS. 


ZINC WORKER’S NEW IMPROVED AS- 
4 bem has ae 6 pairs roils, 3, $, J. 1, 14, and 2 inches, 
Planning, , Turrni Trad 
GEORGE ROWE SWEETSER, Engines acd Aa ade, 
9, Essex-road, Islington, 


DUPRIEU XS ANTI-CORROSIVE 


PREPARATION FOR PREVENTION OF INCRUSTAT 
STEAM BOILERS. ve 


ie 5 prevents 8 e Corrosion 
team an ession., All 
8 io effectually stopped by using this preparation The saving 
of fuel is from 15 to 28 per cent. No acide: it being a pure alkali, 
it preserves the plates of the boiler instead of injuring them. It 
has been rigorously by some of the largest firms in 
the last seven years, and never been known to fail in its tion. 
Adapted for stationary, locemotive, or marine. Testimonials wi 
forwarded by addressiug to JAMES ABBOTT, Mill-street, Dockhead. 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


GG) SAMUEL WORSSAM & CO. 


2 Having purchased of M. Perin, of Paris, the sole 
ot right to Import and Sell his BAND SAW BLADES 
HAN $ throughout the United om, beg to announce 
N that they are now in a position to supply these Baws 
1 from 1-16th ofan inch to 8 inches in width, and up 
to 50 feet in length. 


The vaet superiority of Perin'’s Band Saws over any 
others in point of finish, toughness, durability, and 


evenness of temper, is now everywhere admitted 
8. W. and Co. keep a large stock of all sizes up to 
2in. wide. from which they can supply orders to any 
part of the kingdom, within twenty-four hours 
notice, 
For Price Lists apply to 
"SAMUEL WORSSAM & 00. 


SAW MILL ENGINEERS, 
304, KING'S-ROAD, CHELSEA. 


SZERELMEY’S 
PRESERVATIVE ron COMPOSITIONS. 
SS 


Is for the Preservation of all 
STONE, BRICK, STUCCO, or 
CEMENTED Buildings, Statuary, 
and other Works of Art, from 
atmospheric and other corroding 
and destroying influenc:s. 


of all 
works of WOOD or IRON, 
whether for Railway, Shipping, 
Mining, Army, or Engineering 
purposes, and unlike wvaint, it 
does not uire renewal, 

It is the only successful pro- It has nm app'ied to the 
ca applied to the Stonework ! wHoLz of the IRON ROOFS, &c., 


“HOUSES OF PARLIAMENT. 


Fee the Printed Returns to the order of the Honourable the Mouse 
of Commons, dated March 8th and May 16th, 1860, which give the 
Reports of Professor Faraday, Sir Roderick Murchison, and the late 
Sir Charles Barry, all of which Reports incontestably prove the 
great success of these Compositions. 

M. SZERELMEY has received many Thousands of Pounds from 
Her Majesty’s Government for the application of the Composition. 

These processes have also been largely applied in the Redecora- 


ST. PAUL’S CATHEDRAL. 


The Preservative Compositions having proved so eminently suc- 
cessful during the many years’ trial to which they have been sub- 
jected upon Public and Private Buildings and Works, Shipping, êc., 
Szerelmey and Co, have established extensive works for the manu- 

and supply of the Compositions upon a very large scale, and 
are now enabled to execute all orders with the utmost despatch. 
MBRCHANTS AND SHIPPERS SUPPLIED. 
For prices, and furtber particulars, address to ihe 


CITY OFFICES OF SZERELMEY & 00.. 
394, KING WILLIAM-STREET, LONDON, 
E.C. (Close to London Bridge.) 


Is for the Preservatiou 
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PATENT HOLLOW STEAM PACKING. 
IME great and peculiar advantages of this 


ng consist in its remaining perfectly elastic, and is Bo con- 

e and appliel that the pressure of the steam itself makes the 
joint by entering the 
objections to packing previously existing are effectually removed. 

Vuleantsed India-rabber Sheet Washers, Valves, Springs, Hose, 
Ginced and Bolid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of Indla-rubber articles 
made to omer. 

Price list or circular, with full description of packing, to be had of 
the only Manutscturers end Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


NOTICE OF REMOVAL. 
H. PEARCE, Lathe and Tool Maker, begs 


© to Inform his numerous friends and patrons that he will 
shortly remove from . . ` 


77, GREAT BUFFOLK-STREET, to 
201, UNION-STRRET, BOROUGH, S. E. 


W. H. PEARCE, 
LATHE AND TOOL MAKER 
77, GREAT SUFFOLK STREET, | 
BOROUGH, S.E. 
AM ATEUR’S LATHES from 35s, upwards. 


HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stron fora given weight, 


more effective, more durable, and cost considerably less than any 


other kind of Driving Belt. Special Straps for Portable Engines. 
Price Lista free. 
Turner’s Patent Strap and Hose Coaipany. 
Manufastory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, k. C. Mr. H. FERRABEE, Agent. 


Roscoe's SELF-ACTING LUBRICATORS 


FOR STEAM ENGINES. 
Testimonials and Prices Post free. 


Apply to EDWIN H. NEWBY, | 
394, King William Street, London, E.C. 


The above Lubricators grease every particle of steam previous to 
ts passing through the valves into the ylinders. 


NVENTIONS PROTECTED BY 

a PATENI or sg a eat bead Ar BE i ae 
moderate charges. e Inventors’ Manu y po 
or gratis on application.—Apply to Mr. BREWER (late 
Barlow and Co.), 89, Chancery -Iane, London, W. C. Es- 
tablished 21 years. ` 


INVENTORS ASSISTED 
N Securing, Carrying Out, and Disposing of 
their n te Messrs. B. BROWNE and CO., 
ies and Foreign Patent Office, 49, King William-street, London- 
oridye. 
. A Pamphlet gratis, on Cost of Patents, may be had on application, 


[NVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 


O INVENTORS—GENERAL 

PATENT OFFIOES.—L. de FONTAINEMOREAD, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 83, Rue des Minimes, Brussels. Provisional pro- 
tection, £7; to complete patent, £80; French patent, 
£6 10s.; Belgium, 2210s. Circular gratis on application. 


ATENTS FOR INVENTIONS.—Full 
instructions may be ebtained b applying to Mr. W. 

T. RAWLE, Office of British and Fore atents, 8, Small- 
street, Bristol. 


OTICE TO INVENTORS.— Office for 
Patents, 4, Trafalgar-square, Oharing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co, Patent Office, 4, 
TRAPALGAB-SQUARE, CHARING-CROSS, w. o. 


TO SECURE INVENTIONS by Patent right 


at home and abroad, consult Messrs, TONGUE and BIRKBECK 
gratis) 34,Southampton-buildings, Chancery-lane, W.C. 


EL, RACK, and SCREW CUTTING. 

SPUR, BEVEL, RATCHET. WORM and INTERNAL 

WHEELS cut to any size or number of teeth ; also racks of any 

length or pitch. Dividing plates drilled or lined. Screws cut to any 

size or pitch. J. Wilkinson, Engineer. St. George's Works, 83, St. 
George’s-road, B. London. 


i DRAWING ASSOCIA- 
. or supplying ineeri Mechanical 
Architectural, and Ge Bens 5 y gns, Maps, 
Plans, Tracings, Wood Engraving, Eloctrotyping, 7, 
Pa Adelphi, London, Enolose stamp for pro- 
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packing from the cylinder; thus the many | 
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Trade Mark 
on each 


Telescope. * f 
THE ‘DYER’ TELESCOPE. 
WITH LEATHER SLING AND CASE, 10s. 6d, AND WITH ASTRONOMICAL 
EYE-PIKCE, 158. 6d. 


This Telescope has an Achromatic Object-Glass 1'1 inch diameter. It possesses a magnifying power of 144 time, 
superficial, and will read a church clock at FOUR MILES, and distinguish windows ia houses at TEN MILES. The 
Astronomical Eye-piece and Sun-glass, magnifying 324 times superficial, converts it into an Astronomical Telescope, 
showing Jupiter with his Satellites, the Solar spots, Lunar mountains, &c. 


SENT CARRIAGE FREE TO ANY RAILWAY STATION IN ENGLAND. 
_ MANUFACTURED ONLY. BT E. G. WOOD, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON. 


NOTICE! E. BOURDON’S 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti and 
Zambra, and will be forwarded post-free on application. 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


1, HATTON GARDEN, 59, CORNHILL, 13 REGENT STREET, and 153, FLEET STREET, 
| LONDON. 


| „ EXCELSIOR,” ‘ PRIZE MEDAL”. _ . 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


15 easy to operate, simple to learn, piat in action, and not liable to 

derangement. ` It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
iach, will not rip. Price from £6 6s.—Price Lists Free. 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OOTOBER FIRST. 


PATENT WIRE GAUZE JOINT PACKING.. . . ls. 6d. per lb. | INDIA-RUBBEB CORE PACKING EMP)... .. 1s. 4d. per lb, 
CRICKMER'S PAT PACKING d.. «oe A. 3d. 5 Do. Do. Do. (COTTON) .. 3 i 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface req g bnt little Pressure to 
. ` keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. j 
l WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS. VALVES, WASHERS, &c., &a 
CAUTION.— Engineers, Millownmers, and others are Oautioned against chasing a Spurious Metallic Packing, purporting to be Crickmer‘s, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


, ALEX. ROSS AND CO. 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 


Tho most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
: manufactured with MARVELLOUS ACOURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRIOR, 


CHANGE WHEELS FOR SOREW-CUTTING LATHES. 


E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 
Drawings and Prices on Application to 


W. T HENDRY & Co., 73, Queen STREET, Lonpon, E. C. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 
Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 


rom at moen ag Eesti or latent rr . . ra 
PATENTS: 

ME VAUGHAN, Member o 8 o Atth bade Foreign, and Colonia! 

with Letters Patent for Inventious, Provisional protection, 6 to 


Transacts description of business connec 
i o Guide to Inventors” free by post. 


; f the News- 
Lospom : Printed Mappicn and Porracg, 1, Crane-couct, Fieet-street ; and Published for the Propristor at the Office o 
* s ‘agents Publishing Company, 147, Fleet-street. . 
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PHILLIT PSS IMPROVED ROTARY SPADER OR DIGGING MACHINE. 


HE nature of the invention which forms the 
subject of our illustrations, consists chiefly in 

so constructing and arranging the working parts, 
that by the forward movement of the ine the 
fork tines or spading blades, which are connected 
to the travelling wheels, and partially controlled 
by fixed or stationary cams, enter the ground as 
they revolve, thereby, it is claimed, effectually 
and speedily lifting, breaking, and pulverising the 
soil. The invention, we may state, is patented for 
Mr. Comstock, of Milwaukee, U. S., by Mr. 
Phillips, of 15, Chancery-lane, London. Fig. 1 is 
a sida elevation of the machine with the parts in 
ition to cause the forks to enter the ground ; 
and Fig. 2 is a back elevation with the forks in 
the same position. ; or 


Tue travelling wheels A are fixed on the main 
axle B, by keys driven toward the centre of the 
machine and cut off flush with the end of the 
hubs, which are turned to fit in recesses in the 
bosses of the stationary cams D. The nuts ò hold 
the cams D in their places, and effectually exclude 
all dirt from the axle journals, The fork blades 
al are sharpened at their points, and are attached 
to the shafts C, so that each row when closed will 
fall and lie between those of each preceding row. 
The shafts C are of such a section as to fit into a 
recess formed in the head of each of the blades al, 
and these blades are fitted in their respective posi- 
tions on said shafts, and secured thereto by straps 
bl and keys c. The strap b! being first placed on 
the shaft C, the head of the tine or blade a! is then 


inserted in the slot in said strap, so that the recess 
in the head of the blade fits on the shaft. The 
keys c being driven tightly between the head of 
the blade will draw the strap 61, shaft C, and blade 
a firmly together. By this means the blades a 
can be easily removed when required. The shafts 
C are suspended by arms za upon pins d fixed in 
the wheels A, near their perimeter. These shafts 
project beyond the wheels A, and on their pro- 
jecting ends are fixed brackets ¢, in the jaws of 
which are fitted the pins e: for carrying the friction 
rollers f. The grooves or recesses d formed on 
the wheels A are of such a shape as to parka 9 
with the curve described by the movement of the 


shafts C, thereby allowing the shafts to vibrate 


freely on the centre pins d, and be guided by the 
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cams D, while at the same time they are firmly 
sustained in the position required to force them 
to enter and effectually break up and turn over 
the soil. The stationary cams D in connection 
with the adjustable guide bar F, guide the move- 
ments of the shafts C, and consequently the action 
of the blades al. These cams D, in which are 
formed the bearings for the axle B are prevented 
rotating with the axle by being fixed to the bars 
p and other parts of the machine, and are for con- 
venience and economy constructed in two parts. 
The lower part or shoe g, which regulates the 
action of the blades a! in the ground, is preferably 
made of chill-hardened iron, and is secured to the 
upper portion g}, so that it can be easily removed. 
The lower end of the said shoe should be formed 
nearly straight, to obtain the most advantageous 

vement of the blades a! while in the ground. 
The springs E attached to the cams D are provided 

to ease or break the fall of the shafts C whenever, 
by a quick movement of the team, said shafts are 
thrown out behind. The adjustable guide bar F is 
pivotted at its upper end te the standard i, and at 
its lower end to the link i. To the opposite end 
of the link i are pivotted the links j and k, the 
upper end of the latter being pivotted to the 
hanger or bracket J. The upper end of the link 
j is connected to one end of the elbowed lever m, 
working on the fulcrum pin n. By this construction 
and ement of the lever m, links 5 j, and 
k, and guide bar F, the working of the machine is 
controlled by the driver, while the guide bar F is 
sufficiently self-adjusting to allow the blades al to 


AND MIRROR class ctganisatiens, with the immediate object of 
oe ST eae ART. bringing the united influesce of the working men 
TWOPENOE WEEKLY. of London to bear upon the Gevernment for the 
No. 47, Feb. 16.—Messrs, Woodward's Improvements in | purpose of obtaining the insertion of a 3 in 
Melting and Smelting Furnaces, with Illustrations. — the forthcoming Reform Bill, conferring t 
Telegraphy.—Eloectro-Metallurgy.— A New Analine Black. | chise upon all adult male lodgers paying a certain 
—Improvements in Regulating and Working the valves rental. The first meetin g has been held, and a 
of Steam Engines, with Diagram.—London Association is nf ith Earl Russel! on 
of Foremen Engineers.—New Atmospheric Insulator, | deputation formed to confer wi ussell 
with Diazram.— Marine Engineering.—The Steam Fire | the matter to point out that the adoption of a 
Engine, with Illustrations.— The use of the Lathe, with £6 borough franchise, if confined to householders, 
Ilustrations.—Cooling and Freezing, with Illustration. will not ci single to the franchi 
—The Original Screw Propeller.—Letters to the Editor. not give a single vote umenfranchised 
Notes and Queries.—Replies to Queries.—And many working men, which, if rent is to bea consideration, 
original and selected articles of valae, alike to the can only be obtained by taking lodgers rent into 
amateur in Science and Art and the Working RRES consideration. An extension of the hours of polling 
. :— if Lubri ts to 2 2 2 
1111! te eae Art of Coin. in the metropolitan boroughs is to 15 cuggoste?, = 
ing.—Electro-Metallurgy, Illustrated.—Timber suitable | as to enable working men to give their votes f 
for Building Purposes, —Action of Light on N aphthaline. working hours, and thus enable them to vote with- 
Moekti 1 e P 55 85 e out losing perhaps half a day’s work — thousands 
5 for the Position’ Microscope —Tho Lathe | being employ ed miles away from their residences. 
and its Uses.—Safety Valves for Steam Boilers.—Chloro- | Very good instances have been brought forward, 
form for Removing Stains of Dry Paint, and much other in which it is shown that many ords ” pay 
Dee lorna less than their lodgers. Thus, for instance, we 
know a mechanic who has four rooms in a six- 
roomed house—the landlord ‘‘standing ” at 4s, 
the ‘‘lodger” at 6s. 6d.! This has been paid by 
both for years. Now, the mechanic is an excellent 
fellow, shrewd and intelligent withal. His land- 
lord is a plodding individual, who oan neither read 
nor write! There are thousands ef such cases; 
we daresay every one of our ie readers 
knows at least one such case. We lately heard of 
a case in which a lodger pays exactly the same as 
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A 
MIRROR OF SCIENCE AND ART. 
Every Tuesday, Twopence. Mon Part for 
February, » post free, 1 
„ Title Page and Index, One Penny. Cases for 
binding, One Shilling and 1 
It is solicited that all back numbers be ordered at 


once. 
147, FLEET-STREET, London, and all Book- 


sellers. the householder (who, by eno wey 5 
fold up when there is any excessive strain upon so that there is no vote for this one house. 
the machine, thereby preventing injury to the parts TO ADVERTISERS AND OCORRE- bably some of our readers are acquainted with 
should any hard substance get between the cam D SPONDENTS. i 


instances. Now this lodger is quite 

le of 3 roa 5 it is a 
rivilege—of voti or 1 t and proper 
W “Bat we think there must 
be some restriction in conferring the privi- 
lege, which space will not allow us to descant 
upon. The vote is the right of every man 
who has a stake in the country, and m its well- 
being—but not of every man. There bre certain 
qualifications which go to make up the man whith 


are required in voting more, perhaps, than in ment 


and the guide bar F, or should the blades ai meet 
with any unusual resistance in entering the 
ground. Upon the standards & are fixed the springs 
hi, supporting the driver’s seat o, and upon 
the braces p is fixed the footboard q. G is the 
shield, and s the bar by which the machine is 
drawn. To set the machine iu action the lever m 
is moved to throw the parts into the position repre- 
sented in Fig. 1. By the revolution of the travel- 
ling wheels A, the shafts C are carried round the 
stationary cams D, upon the edges of which the 


All Advertisements and Communications For 
Editor to be sent to 75, FLEET STREET., 


O ADVERTIS E R SS: 
As the Eneiish Mzonamio and MIRROR or Sa- 
ENCE AND ART addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper of the kind established, it offers 
unusual advantages as an advertising medium. 


SOALE FOR ADVERTISEMENTS, 


d. other things. And were a fair standard ytruck 
friction wheels f are arranged to run. The cams Five lin 0 3 0 as regards these qualifications, we are afraid some 
D and guide bar F are so shaped as to cause each Brr Ad Line (Nine of the present holders of the right would go to the 
row of blades a! to strike the ground at a certain Words) es. i) aa acs ba, ODG wall, while many would be kicked out of the pre- 
distance in advance of the preceding row, this Whole Page. oe „ BEO cincts of a polling booth. 

distance being equal to the space between the Half Page. ove 4 41 0 We admire the step taken respecting the lodger 
centres of the pins d. The lower part of the cams One Column ... eee „ . 3 0 0 


franchise, and wish it every success. Weare sure 
Earl Russell and Mr. Gladstone will do their 
utmost to favour the bond fide working man in 
the plans now in gestation, and that whatever 
may be brought forward this session, it will be a 
step in the right direction. We have had our short 
say : we are in favour of an extension of the fran- 
chive, of a weeding of the House of Commons, a 
little less political magic-lanternin , and a great 
j| reduction in our yearly bills. The last will be 
accomplished by the first—not till then. 


SS 
TRUE CO-OPERATION. 


HE ‘‘partnership of industry” we have long 
looked upon as true co- operation—the workman 
in his position, the employer in his, and yet the work- 
man not only receiving fair wages for a fair day’s 
work, but participating to some extent in the pro- 
ta he assists in making for his employer. Nor are 
we alone in this opinion by a long number ; and 
we are happy to see it gaining ground. We believe 
that, for one, the talented principal of the 
Britannia Works, Manchester, Mr. William Muir, 
has long been convinced that this would, in the 
end, be the great bond to unite masters and men, 
and there are in his acquaintance those who hold 
the same opinions, and are ready to act upon 
them. In the proper Section at the last mest- 
ing of the British Association, Mr. Muir gave 
vent to his opinions on partnerships ot. industry 
they have now been carried into effeot by the 
Messrs. Greening and Co. (Limited), manufac- 
turers of iron and wire fences, Ko., Manchester. 
At the last meeting of the directors, held on Feb. 
12, it was unanimously resolved that, in order to 
stimulate the zeal, fidelity, and good will of clerks, 
foremen, and workpeople, and to enable them to 


D is so shaped as to allow each of the shafts C in Post-office orders to be made payable to GEORGE 
pasting around to recede into its recess a? while Manppick, Fleet-street Branch. 


the blades al are entering the earth. The points Due English Mechanic, 


of the blades a! in their entrance describe a curve 

corresponding nearly with the curvature of said 

pera or — ee in the ground is 

governed by the shape of the shoe g. The machine N 
in thrown out of action by 9 the lever m, MIRROR OF SCIENCE AND ART, 
the bar F being drawn awa from the cam D, and 

the blades thereby allowed N to fall and rest F 
upon the surface of the ground. Each row falls 
upon the preceding shaft or bar C, and passes 
under the machine between said shaft and the 
surface of the ground. The adjustment of the 
guide bar F may be effected without stopping the 
rotation of the machine, and the machine may be 
conveniently drawn along without injury to the 
blades a! or other parts, 


THE WORKING MAN’S FRANCHISE. 

3 been urged upon us by many that we 
should ‘‘ pronounce“ as to the franchise 
come out in politics, at least so far as is covered 
by the above headiog. We are not politicians— 
it is not exactly our forte, but, for once, we step 
into: the arena, to say our say, and retire for 
awhile. As at present constituted, then, we 
believe the House of Commons to be simply a big 
railway board, with a sprinkling of large manu- 
facturers, lawyers, “ philosophers,” and military 
and naval men ; the majority, with some particular 
“interest” to look after whichis not the interest 
of all. If we are to have reduced the tremendous 
expenditure now going on—to consult economy, 
and have our business conducted in a thorough 
business-like manner, there must be a thinning of 
the family and trade interest in the Commons, and 
this can only be effected by an extension of the 
franchise, And this, in cities, can only be done by 
including the lodger. We are glad to notice that an 
association of working men has just been formed, 
comprising amongst its members a large number 
of the representative and leading men of the Lon- 
don trades and friendly societies, and other working 


TxSTOxIAI. — Mr. W. T. Baker, forge 
manager, bas been presented with an elegantly 
chased silver snuff-box, and a pair of gold 

tacles, on his leaving the Gateshead Park 

nworks (Messrs. John Abbot and Co.) The 
chair was occupied, and the presentation made, by 
Mr. George Henderson, manager. 

CorsisH Pumping Escinzs.— The average 
duty of 81 Cornish pumping engines, of which the 
po nes were reported in December, was 

0,900,000 Ib. raised one foot high by 112 lb. of 
coal. Putting this into horse-power per hour, it is 
equal to 4°35 Ib. of coal per effective (not indica- 
ted) horse-power per hour. In point of economy 
of fuel the Cornish engines 
been surpassed by many large engines, and 
by saveral varieties of land engines, 
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floor of an engineer’s shop, they are taken espe- 
cial care of, and will presently be re-melted. Ano- 
ther assaying has to follow, and the bars are dis- 
tinctively stamped with numbers and letters, s0 as 
to identify them with the crucibles from which 
they came, and the day on which they were cast. 
This done, cuttings are taken from them for chemi- 
cal analysis as to their rate of purity. 

In the melting of silver very similar arrange- 
ments are carried out, the only difference consisting 
in the size of the appliances, and the materials of 
which some of them are composed. Instead of 
plumbago crucibles of small dimensions, wrought- 
iron pots, fifteen inches in depth, and twelve inches 
in diameter, are employed for the fasing of this 
metal, the furnaces, of course, being much larger. 
A swing-crane is used for lifting out the charged 
pots, and a cradle, moved by means of toothed 
gearing and crank handles, receives them before, 
the metal is poured into the moulds. In fact, 
machinery is made to do in this case what is 
effected by hand in regard to gold; the treat- 
ment of bronze in the melting department, on the 
contrary, resembles that of the last-named 
material. 


Marcu 2, 1866.] 


acquire a substantial interest in the prosperity of 
the firm, the directors undertake to recommend 
and support, at the first ordinary meeting of 
shareholders, the adoption of the following special 
arrangements :—1, Whenever the nett profita in 
any One year exceed 71 per cent. upon the gross 
paid-up capital of the company, then for every ad- 
ditional 24 per cent. dividend or bonus paid to 
the ehareholders upon their capital a dividend 
Or bonus of 24 per 5 shall be pai 
every pesson employed by the company upon the 
amount of wages earned by him or her in the same 
half ; this icipation giving no right to 
the Sakan or aca not shareholders to inter- 
fere in the conduct of the business. 2. That shares 
of the company at par value be issued from time to 
time to the workpeople, and that they be permitted 
to pay the calls upon same, either out of a common 
fund to be subscribed by them, or out of divi- 
dends end bonuses acoruing to them. 3. That the 
5 be printed and circulated 
among workpeople, with a cordial appeal to 
them to co-operate in promoting the welfare of the 
establishment of which they form a part. 


was put to was a very hard one—especially after 
a couple of safes had been carefully experimented 
upon ere the final coup by the burglar Caseley. 

Some journals have paraded the burglar’s opi- 
nions of other, and rival safes, in their columns as 
so much really damnatory evidence ; this, perhaps, 
their advertisers will not admire, and we shall not 
think it strange should we hear that they do not. It 
is, most decidedly, unfair to give such prominence 
to a burglar’s 5 estimate of people's 
goods; and would almost tempt some advertisers 
to get and print the certificate of professional 
burglars as to the quality of their goods—much as 
certain nostrum vendors publish the ‘‘ testimonials” 
of mysterious noblemen and gentlemen as to the 
wonderful efficacy of the said nostrums. 

We throw out the hint; and really, if we are to 
be favoured with such remarks as go to elevate 
burglary into a profession, take the raw edge off 
wrong doing, and familiarise youth to hear such 
crimes laughed at—why, it will pay, commercially, 
to get the entrée to Pentonville and Millbank 
Prisons, and tout for certificates among the 
“intelligent, sharp-witted, and repentant” black- 


What the effect of this will be we think there 
can be little doubt: for surely now, if ever, 
“74 per cent. and have kissed each 
other.” If the limited liability system is to 
remain and be the way of conducting business 
in the land, most certainly this substantial 

ition will materially enhence the value of 
the shares. Suppose a man makes £100 à year 
under the arrangement, and 124 per cent. is the 
dividend, the man receives what will pay half a 


guards therein confined. 


some years since—the testing of the splendid tools 
used by burglars ; with the object of getting at the 
quality of the material so as to produce a better 
in safes, 
this idea, though we doubt it—the surface exposed 
is so very different as is the manipulation in 
manufacture. 


Returning now to the gold-melting room, we 
find that an exact balance is being taken of all the 
precious metal within it, and that the result is 
compared with what was given out in the form of 
ingots and alloy at the commencement of the day’s 
meltings. Some allowance has necessarily to be 
made for the volatilization of alloy in the process 
of fusion, but the amount of that allowance being 
known, and constant, no chance of an unaccount- 


We forget the result of an experiment made 


There may be something dune with 


We do not believe that any safe has really been 


able difference in weight can occur without 


lowered in character through the braggadocio of 


year's rent! That is just what the thing comes 
to. Or, it is the education of two or three chil- 
dren. There are a hundred ways of looking at 
the matter—these are but two of them. Away 
from the money, look at the provocative to good 
fellowship. And it will not do away with Unions, 
but it will very much improve their constitution, 
and so enhance their value to the workmen mem- 
bers. Oar readers can follow out the subject to 
the end. We say the example is highly worthy of 
imitation—by all employers of labour ; for this 
will help them to retain good men ; as it certainly 
will go a good way to make good masters. For: 
It is more blessed to give than to receive. 


SAFES AND THEIR CHARACTER. 

‘| T is not by any means a modern “adage” that 
| “what one man can make another can un- 
make ”—opportunity being given, with appliances. 
And we apprehend this holds good as well of safes 
as of garments. It may be possible to make a safe 
of a quality to resist the best tools of the best bur- 
glars, but we apprehend the day when that will 
be accomplished is yet far off. The best extra 
to a safe containing property valued at 
thousands of pounds sterling is a watchman, and 
we believe that has been well proven long ago. 
Many of the safes now in the market have, and 
deservedly, a very high character as fire and thief 
proof—up to a certain point; beyond that, we 
fancy, it is scarcely possible to go. The best bur- 
glar in the world, perhaps, is a very exceptiona, 
trial for a safe, and we cannot see that any manu- 
facturer’s character is at all affected when his 
goods have given way under the hands of such a 
wondrously clever scoundrel as the convict 
Caseley. He is a man, by the way, whom we 
would not believe on oath, and the evidence given 
by him at the recent trial we take to be—simply 
a story which may be true, or a “ rollicking lie.” 
True, he opened the safe, but—he had a long time 
to do it in; and we believe it took him the best 
part of his time todo it, and that he would have 
been glad to effect his object in less time, even by 
the use of-what he was pleased to facetiously term 
€s unlawful tools.” That is our belief, and we are 
glad to see others are coming round toit. We 
are not acquainted with the manufacturer of the 
safe in which Walker, the jeweller, stored his 
treasures, nor have we the pleasure of the acquain- 
tance of any safe maker; and it may be granted 
to us that we are not prejudiced in favour of any. 
If any one has taken the trouble to read the evi- 
dence given at the late trial of Walker v. Milner 
and another,” he will find that the trial the safe 


Caseley and the ill-judged comments of certain 
commentators. 
many years ere we have the scoundrel adrift in 
society again ; and it will be long ere his equal for 
perseverance and readiness in emergencies is found 
trying his hand on such safes a Mr. Walker's; 
but in the meantime it behoves safemakers to carry 
on experiments and endeavour to perfect their 


It will, we sincerely trust, bo 


wares—to attain, if it be possible, to that perfection 
which defies the devouring element, and blunts 


and breaks the tools of the most skilful among 
burglars 


THE ART OF COINING. 


Il. 

When the metal has been reduced to a fluid 
state, which occurs about forty or forty-five 
minutes after it has been deposited in the crucible, 
the moulds are advanced towards the furnaces, 
and preparations made for lifting a loaded cruci- 
ble from its bed. Those preparations are simple, 
and by means of a lever and a pair of hanging 
tongs, which clasp the crucible just below its 
largest circumference, the latter is easily raised 
and placed upon the iron table surrounding the fur- 
naces. There it rests fora moment, and until a 
workman has passed around it an irun loop with 
a handle of convenient length. Another workman 
attaches a line and hook, pendant from the roof 
to the loop, and thus assists the pourer in support- 
ing the weight of the crucible. Steadily the vessel 
is conveyed to the mouth of tbe first mould, and 
the metal falls in a cream-like stream into it. 
Very soon the mould is full, and a bar cast. Mould 
after mould is thus charged until the crucible is 
empty ; then it is returned to the furnace, and re- 
charged with ingots, whilst another is taken from 
ite seat, and conveyed to the moulds in the manner 
described. 

When one set of moulds has been filled, the 
carriage in which they are supported is pushed 
along the rails towards a cold-water cistern. 
The tie bara are unscrewed next, and as the 
moulds are formed in halves, they are readily 
separated, and the castings within them are caught 
dexterously by workmen who plunge them at once, 
hissing and sputtering, into acold bath. Half 
sovereign bars are produced in a similar manner, 
the moulds being slightly smaller. 

The quenched bars are now withdrawn from 
the water and placed side by side on a table for 
trimming. This is performed by a workman who 


detection. 

Bars of gold and silver for coinage are of varying 
sizes, so as to suit the denominations of money to 
be produced from. They are rectangular in form, 
an end section giving the accompanying figure: — 


|__| When rolled down, as they eventually will 
be, to the thickness of the coin for which they are 


intended, each bar will, as a rule, be just wide 


enough for two rows of blanks or planchets, to be 
unched side by side from them. It may not be 
improper to furnish here a table of the dimensions 
and weight of bars of all kinds as at present cast, 
for the purpose of coinage at the Mint. It is as 
follows :— 
Name ef coin Length of bar Width Thickness Weight 


Gold :— inches inches inches (Troy vz.) 
Sov. . 24. . 1:37 .. 100 ... 320 
Half sov....... 24 ... 1:12 . . 1:00 ... 250 

Silver :— 

Florin ......... 21 .. 2°12 ... 1°00 . 220 
Shilling... 21 ... 1°43 . . 1°00 ... 150 
Sixpence ...... 21 . . 112 .. 1°00 ... 120 
Threepence... 21 ... 0:87 ... 1:00 ... 96 

Bronze :— 

Pence ......... 24 ... 2'50 . 0°87 ... 100 
Halfpence ... 24 ... 3°00 ... 0°37 ... 117 
Farthings ... 24 ... 83:00 . 0°37 ... 117 


The particulars relating to crown, half-crown, 
and fourpenny piece bars are omitted because none 
of those denominations of money have been struck 
for many years at Tower Hill, and it is very 
probable that the whole of the three are doomed 
to be expunged from the coinage of Great Britain. 
Every year, indeed, a considerable number of these 
coins pass into the melting-pots and are converted 
into one or other of the kinds of money referred to 
in the table just given. Their total extinction is, 
therefore, apparently a question of time. The 
silver crown is certainly an unwieldy piece, more 
resembling a medal than a coin. It is doubtful 
whether a gold crown might not well become its 
successor, 

It is time, however, that we attended once more 
to our sovereign bars. When the assayers have 
reported upon these, and given assurance that they 
are only slightly worse than standard, which they 
must be made, as a subsequent refining operation 
will rob them of some alloy, they are returned to 
the central office of receipt and delivery. There 
they are weighed with great exactitude, and 
handed over to the care of an officer of the Coining 


however, he purpose a cold chisel. As the chips, | Department for transmission to the Great Rolling 
are of more value than those fcund or the ' Room. 
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The 
of 5 in frames aeey or less cea 
an iven by spur gearing o t strength. 
Tunnels or trenches have been forined beneath" the 
mills and through them (the trenches) are carried 
ponderous shafts connected with the propelling 
power, a 40 horse-power engine. Two sets of 
annealing ovens, a large pair of cutting shears, 
and two pairs of discs of steel, running edge to 
edge and capable of cutting thin strips of metal 
with great rapidity, make up the principal 
apa of the rolling room. 

ide the largest mill, the rolls of which are of 
chilled cast-iron truly turned and excessively 
bright, a batch of bars are placed. The upper 
roll of this laminating apparatus is balanced by 
levers and oounterpoise weights concealed in the 
tunnel belew. Two screws passing through the 
nes of the mill press upon the bearings of the 
upper roll from above. The screws are capped with 
worm wheels into which are geared “worms” 
of wrought iron mounted on a cross spindle and 
moveable by crank handles, The workman by 
moving tbis latter has complete control over the 
upper roll and may regulate its distance from the 
lower one to the greatest nicety ; an index at the 
top of the mill indeed records that distance exactl 
at any moment. The coupling on the driving t 
of the upper roll is loosely fitted and accommodates 
itself to all changes. Im order to make this 
arrangement more perfectly understood, our artist 
has supplied : 
an illustration 
of the whole 
contrivance, 
which isknown 
as the rough- 
bar or break 
down mill, an 
used for 1 0 
nating t 
ag and silver. 

e side wall 
of the tunnel 
has been par- 
tially removed 
in order ‘ that 
the counter- 
5 

seen 


Let it now be supposed that the shafts and gear- 
ing are in motion, and that the rolls have been ad- 
justed for the first pinch. The distance between 
them will be rather less than the thickness of the 
bars. One by one the latter are presented to the 
rolls until the whole batch are carried through; 
they are thus elongated somewhat and reduced in 
thickness. Another adjustment of the mill, and 
another series of pinchings ; another, and another ; 
and now the twenty-four inch bars with which we 
began are six feet in length, and only a quarter of 
an inch in thickness. They have become hardened, 
too, and the rolls take less and less effect upon 
them. The shears are put into requisition, and 
very soon the strips of metal are cut into short 
lengths for the purpose of annealing. In order 
to accomplish this latter process the ovens near at 
hand are used. The sheared strips are placed in 
copper receivers made air-tight, or nearly so, by 
caps and fire clay, and then run on small iron 
carriages into the ovens. A short hour's 3 
is sufficient to cause the expansion of the crush 
fibres of the metal, and then it is withdrawn to 
make room for more. The annealing is completed 
by plunging the receivers, gold and all, into cold 
water. The strips are now pliable and ductile, and 
are carried to smaller mills for further reduction in 
thickness and further extension in length. This 
is a mere repetition of what has been done in the 
way of rolling already, only on a lesser scale and 
with A Sige exactitude. It is termed fine rolling, 
and last step in this direction, taken at the 
Gauging Mill, leaves the golden bars mere rib- 
bons of metal, very little thicker than the coins of 
which they are the 5 and of nearly 
uniform substance. Careful gauging and weighing 
at this stage indicate when the precise effect re- 
quired is produced. All scraps and sweepings ft 
metal here, as everywhere throughout the Mino, 


machinery of this place comprises six pairs | are jealously sought after, and a balance struck, 


before the fillets of gold are sent on towards their 
final destination. 
(To be Continued. ) 


LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 
THIRTEENTH ANNIVERSARY DINNER. 

N Saturday last, the 17th inst., the Large Hall 

of the n Tavern, Linooln's- inn · 

fields, was crowded with a highly ble 

gathering of Foremen Engineers and their friends, 

met to partake together the thirteenth anniversary 

dinner of their Association. About 250 sat down 
to a plentiful and excellent repast. 


Among those present were—John R. Ravenhill, 
Esq., C.E., (Chairma n), James Stabler, Esq. 


(Deputy-Chairman), Rev. Daniel Greatorex, In- 
cumbent of St. Paul's, E. (Chaplain), J. Newton, 
Esq. (President of the Association), T. Sanson, Esq. 
Hon. Sec., Vice-President of the Association), 
. D'A. Samuda, Esq., M.P., E. J. Reed, Esq. 
(CLŁief Constructor of the Navy); Commander 
J. W. Reed, R.N., Captain Clarke, R.E., Major 
Davidson, E. Humphreys, Esq., Jobn Penn, jun., 
Eeg. 7 gre &a. 
y arran 
e end 0 the 


ments were made at the 

for the enlivening of the 
ony. 

being removed, and the usual post- 


evening by vocal and instrumental harm 
. The cloth 
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prandial chant rendered in effective manner by 
the vocalists present, the CHAIRMAN gave in due 
order, the loyal toasts, and the patriotic, with which 
latter were coupled the names of Captain Clarke, 
R.E., for the Army, Commander J. W. Reed, 
R.N., for the Navy, and Lieut. D. Campbell— 
of the Atlas Iron and Steel Works (John Brown 
and Co.), Sheffield—for the Volunteers. 

Captain CLARKE said that the common interests 
of all men in this country ever made the toast of 
% The Army” acceptable; but to those gentlemen 
present at that meeting the toast had a still closer 
meaning—for they, by their skill, knowledge, and 
enterprise, had largely supplemented all that the 
Army had done, by teaching them how to use 
aright the means and skill that God had given 
them.—J. W. RE, R.N., referred to the period, 
not long since, when the Engineering branch of 
the Navy was thought little of, and held but as 
of light im ce. Now Naval Engineers were 
represented in every part of the world: they had 
risen from a position of neglect to that of com- 
missioned officers. They were to be found on men 
of war, in every steam ship, and were of the 

atest importance to this country. One remark 

e would wish to lay great stress on—Foremen 
Engineers, and men in their position, had the 
training of boys for the Royal Navy, a most 
responsible duty, and therefore he was very glad 
to see them uniting as at present for mutual benefit, 
in body and in mind, as it augured well for the 
right rendering of the important duties to which 
he bad referred. (Hear, hear.) The sarvices had 
become full of engineers, and it was of importance 
that every effort should be encouraged that 
displayed the presence of self-reliance, and the 
desire for sociál and professional elevation. (Hear, 
hear, and cheers.) — Lieut. CAMPBBLL had not 
much to say, after he had returned thanks. He 


simply trusted that when our soldiers and sailors 
wont forward to fight the battles of their country— 
that if the volunteers did not join them there, 
would try to keep peace at home. Whilst the 
Engineers, and the Volunteers of England were 
duly encouraged and patronised, he had little fear 
for the peace and security of our beloved land. 
(Hear, hear.) 

Preceded by a grand flourish by the toastmaster, 
the CHAIRMAN next gave “The House of Commons,” 
which brought J. D'A. Samupa, Esq., the newly 
elected member, to his legs, amid the most deafening 
cheering. He was very proud and happy to have 
received at tbeir hands an ovation of such an 
unusual description, more especially ae that was 
the first opportunity he had had of addressing any 

ublic assembly since his return to Parliament. 

e returned thanks for the way in which they 
had received mention ok The Commons,” because 
he knew that that house had been ever composed: 
of gentlemen who had sought the good of their 
country ;—of men of untiring energy, diligence and 
ability. That house bad for the last 200 years 
never ceased in its exertions to preserve the liberties 
and to increase the happiness of the people of this 
realm (Hear, hear). And thus it was that while 
all Europe had been in days past shaken to its 
centre by revolution and change, Rogland had 
remained uniformly tranquil and prosperous. The 
especial interest he (Mr. D’A. Samuda) took in 
the welfare of their Association might perhaps 
apologise fer him, if he ventured to give a word 
or two of advice with regard to its continued good 
management. First, he would intimate for their 
encouragement, that in almost all cases, even 
where the largest firms were called to recollection, 
the beginning of those firms was very small,— 
that they had risen from the ranks, so to speak, 
of energy and skill, irrespective of capital or 
5 as necessary adjuncts. (Hear, hear, and 

oud cheers.) No amount of capital employed in the 
engineer's profession would give success without 
the necessary knowledge and skill to use that 
capital aright. (Hear, hear.) Energy and eras 4 
had been the distinguishing characteristics of 
great engineers, and they were alone the real 
elements of success. Therefore, those present 
might hope, by pursuing a like course of conduct, 
to achieve similar results. The speaker then made 
some remarks having undoubted reference to the 
tendency of engineers, or any other trades, to 
follow their own pet leaders, even unto strikes.“ 
and evidently hoped (in his feara) that such might 
not be the case with the Association then under 
notice. He expressed the entire approbation of 
the heads of firms with which he was acquainted 
regarding their Society, as far as it had at present 
progressed, and wished for it much future good. 

On the return of Mr. Samuda to his accustomed 
reticence, Mr. D. WALKER, the Secretary, read the 
following report :— . 

“Mr. Chairman and Gentlemen, — In producing 
our Thirteenth Annual Report, your Committee 
have much pleasure in recording oontinued pro- 
gress in the various departments of the Associa- 
tion, and the interest of its proceedings. 

% During the past year our numbers have 
greatly increased, 23 ordinary members having 
been elected, many of them holding positions of 
considerable importance in our trade. 

‘Twenty-two honorary members have been 
enrolled, chiefly gentlemen of high position in the 
walks of science and of literature, our list now in- 
cluding the chief employers of the metropolis ; 
two ordinary members have withdrawn, three have 
been removed by death, thus leaving an effective 
list of 87 ordinary members, and 50 honorary 
members, making a total of 187. 

‘* Our ordinary funds steadily increase, Pampi 
a al upon them have been un y 
eavy. 

u În financial matters the following may prove 
interesting :—Income, hon. members (ten dona- 
tions), £41 10s. ; annual ditto, £10 10s. ; ordinary 
members’ subscriptions, £116 2s. 6d.; subscriptions 
to library, £18 4s. 6d. ; entrance fees, £18 18s. ; 
interest on stock, £10 5s. 9d.; total, £215 10s. 9d. 
5 £183 4s. Odd. ; m the increase 
of funds, £32 6s. 84d., which added to the stock 


Marca 2, 1866.] 
of last year, £396 10s. 5d., makes a total of 


£428 17s. IId. 

tt These figures show a very satisfactory state of 
@hings; for in a commercial conntry the firm 
&nancia! position of an und is held the 

test of a sound and healthy constitution. 

+ Additions have been made to the library of 
various standard works, as well as the scientific 

iodi of the om 

The Committee have to acknowledge donations 
of books from Mr. Bennett Woodcroft, Mr. Mal- 
lett, and from Captain M‘Gregor, those of the 
two latter gentlemen being their own works. 

The books of the library have been re-arranged, 
and a catalogue prepared which will shortly be in 
the hands of the members, so rendering them more 
available for reference. 

“ The Saperanouation Fund for the aid of aged 
and infirm members of the Association is now 
substantially in existence; the sum proposed by 
Mr. Gri as a nucleus has been realised, and 
£541 15s. invested in purchase of stock in the 
Three-per-Cent. Consols, to the amount of £600,” &c. 

The CHAIRMAN had at length a very pleasing 
daty to perform, and that was to give the toast 
of the evening Prosperity to the London Asso- 
ciation of Foremen Engineers.” Fourteen years 
ago 16 members paid down each 5s. as an earnest of 
their sincerity and determination to found that 
Society, and he thought those men worthy of all 


e 


After commenting on the enco 
nature of the Report just read, and the firm hola 
the Association had now over the great mass of 
the trade, the Chairman gave way for the response 
of the President. 

Mr. J. NEWTON rose, and made the burden of 
his remarks his belief that the Association under 
notice could not, according to the very rules of its 
constitution, interfere in any merely trade matters, 
and would not do so if they could, because they 
knew (and he, their President knew) that it was 
essential to the welfare of their Society that the 
bond of union should be complete between the 
employer and mporn The gentlemen on his 
right and left would therefore have nothing to 
doubt or fear on that behalf. He had long been 
their President, and knew well the feelings of the 
members, and he was positive that nothing but the 
social and professional elevation of the members 
was contemplated or sought. (Hear, hear.) Their 

was a most important one to both 
masters and men; for the papers read at their 
meetings, and the discussions that ovcurred thereon, 
could not but render each attendant at them a 
better and abler engineer to all intents and pur- 
poses by each visit, to the advantage of his em- 
ployer and himself. (Hear, hear.) ad jae 
might be assured that the Association would never 
swerve from its own original purpose, and that 
their interests, as well as those of their men, were 
bound up in its prosperity. (Mr. Newton sat 
down amid loud and long continued cheering. ) 

EDWARD HUMPHREYS, „ feared Mr. Newton 

ight mislead his hearers a little, if they took his 

te of the f 7755 ree of 

lish engineers unqualifiedly. He l 

ie on the Continent, and he had there da. 
covered that John Ball was not such a clever 
fellow, after Anglia it was pede 2 T 
Laughter.) ish engineers wo ve to do 
sn they could henceforth only to keep their 
position with to the Continent. (Hear, hear.) 
Mach of the engineering work that used to be done 
here, was now executed abroad. 

James SIMPSON, Keq., and Davip THOMPSON, 

„ also spoke to the meeting. 
Oe the toast of “Iron Shipbuilding, J. D'A. 
Samupa, Esq., M. P., saponi Mr. Humphreys in 
his remarks relative tothe rapid progress of Conti- 
nental engineering. He believed, from late visits 
he had made to the Continent, that the Continentals 
were ing far more rapid strides than we were 
in naval general : they were pro- 
ducing works of the greatest magnitude, so that 
although at present we might be ahead, it behoved 
us 5 Sn Spat our engineer- 
ing, and so our high political position among the 
nations of the world. 

E. J. Run, Esq. (Chief Constructor to the 


and many smart and happy thi 
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Navy), also expressed similar sentiments, and re- 
ferred to the want of thought and skill occasion- 
ally noticed among English engineers in reference 


to iron shipbuilding, in the matter of lightness, |. 


strength, and displacement, thereby showing the 
room for improvement, and the probable ‘advan: 
tages of such a Society as the one under notice. 
Many other toasts followed (such as the Press, 
Donors, Officers, &., Founders, and the Ladies), 


forbids their reproduction. Between the 


our space 
apocr the audience were charmed with some 
very excellent vocal and instrumental perform- 
ances, the solo singing being exceedingly good and 
creditable to all concerned. Great praise is due to 
Mr. Thomas Sanson, the hon. secretary of the 
dinner, and to all the officials who had any part 
or lot in the matter, for the admirable arrange- 
ments that existed throughout, and for the con- 
sequent harmon 
The gathering broke up in excellent time and 
humour., 


and peace of the proceedings. 


A WORKMAN’S FESTIVAL.. 


For some time past the subject of local In- 
dustrial Exhibitions has occupied considerable 


attention among the working population through- 
out the country, and thore is scarcely an organ of 


E opinion but has taken a part in discussing 
ow these popular demonstrations of working-class 
energy should or should not be managed. An 
effort is now being made to combine with a 
metropolitan and provincial exhibition a series of 
working-class demonstrations, and to unite as 
many attractive features as may be consistent with 
the 1575 of 1 5 33 The exhibition 
is to take place at the Agricultural-hall, Islington 

in September next, and to consist of contributions 
exolusively from workmen in London and the 
provinces. For the benefit of the latter the rail- 
way companies have liberally offered to return 
unsold goods free, so that the pee of carriage 
to exhibitors will be but half the usual charge. 
An attractive item in the programme is the fitting 
l E workshops, supplied with steam power, 
w mechanical operations will be carried on in 
the presence of the visitors, similar to that which 

ved so great a feature in Glasgow. 

With the view of rendering some practical 
assistance in art (and not before it was wanted), 
the Lords of the Committee of Council on Educa- 
tion will furnish a full illustration of the instruction 
afforded in the Government Schools of Art 
throughout the United Kingdom. These will, no 
doubt, be the best productions of the students, 
and may lead many to avail themselves of institu- 
tions of the existence of which they are probably 
at present ignorant. 

he musical arrangements are of an extensive 
character, but will be chiefly confined to societies 
supported by the working classes. In addition, 
lectures are to be delivered, and a flower show is 
to be held, while a large hall will be fitted up for 
75 use or Mado and pen N 2 0 may 
esire to hold meetings durin period the 
exhibitions remain open. There are other 
matters referred to in the programme, including 
an Art and Industrial Union, to encourage the 
sale of the articles exhibited ; but sufficient is here 
stated to show the character of the undertaking. 
The list of patrons and guarantors is a goodly 
array of influential names, but the success of the 
scheme will depend upon working men themselves, 
who must now unite, act with discretion, and 
make a vigorous effort to succeed in any 
movement organised for their social or political 
welfare. 


Pon LI Buitpmes.—A terrible illustration of 
the necessity for msking the doors of all places 
where large assemblies are A to open out- 
wards has just been afforded by 
by fire, of fifty-four men in a wooden building at 
Cronstadt, of which the only means of egress 
opened inwards, so that when the imprisoned and 
imperilled creatures strove to escape, their own 
terror gathered them en masse a t the door, 
and their weight kept it firmly closed. 


were said, but | 


the destruction, | years 
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III. 
SHALLOW AND DIIr Sea CABLES. 
TaBLW V. 
SROWw˖Ind Weicuts or Iron Wins or DIFFERENT 
GAUGES. ö 
B. W. G Ibs. per knot. 
999; crests 2066°68 
TFC 1716˙48 
JI... Aa aai 1393:92 
7 E A N aes 1212°20 
PCC 1048:32 
Cee M “ 872°80 
Ce Re eet ane ae 748 ·80 
%% ͤ 622˙08 
VVFTTTT eee ae 529 92 
d S A EAT 449-28 
Oo iets an ede 368 ‘64 
NO. oone a es aa 30582 
J... 241-99 
VVV 184°32 
NN casera 144.00 
1I1ͤ y 109 ·44 
Iöͥ;V1&nuX. 8 86°40 
165 Sede esate con anes 65°66 
VVV e 50°68 
TG. 2 e 8 89°16 


4. Sheathing Machines.—These apply the wire 
with a constant tension, and, se as not to twist 
it, keeping one side always uppermost, so that if it 
faces the core below the cable, it will be turned 
away from the core at the top. To do this each 
bobbin 1 ae wire moves parallel to itself. 
The effect of this arrangement wae experimentally 
shown with the india rubber tube to represent a 
wire. The effect of the other arrangement, in 
which the bobbin moves round the cable fast on a 
diac, as the arm of a wheel moves round the nave, 
or as the moon round the earth, was also shown. 
This arrangement twists the wire. Cables made 
with twisted wire are weaker and less manageable 
than those made with untwisted wire. 

5. Permanency of Cables.—The wires of cables 
may rust or be chafed through on rocks, or be 
eaten through by some chemical action other than 
simple rusting, or they may be broken by anchors. 
Any motion in the water round a cable much 
accelerates the rusting away, and chafing depends 
wholly on this cause. In some bottoms, even in 
still water or great depths, decay does occur very 
rapidly, and this must be due to some other cause 
than simple rusting. Large wires are the natural 
protection to injury from the causes enumerated. 
Galvanising also protects the wires from simple 
rust. In some situations the simple unprotected 
wires remain wonderfully unaltered, but protection 
where possible should always be given. Bright 
and Olark’s silicated bituminous compound applied 
over the wires affords the best protection yet 
known. The Persian Gulf Cable is coated with it 
from end to end. To ensure permanency, cables 
in shallow seas were now laid weighing as much as 
ten tons per mile with shore ends weighing nearly 
twenty tons to resist anchors (vide England- Holland 
Gable, Appendix). Many heavy shore ends were 
covered with strands of wire instead of simple 
wires. Mr. Siemens proposed to apply a covering 
of hemp outside the iron wires and to wrap this 
round with a zinc armour. 

6. Statistics of Cables in Shallow Seas.—The 
total failure of all kinds, in shallow water, exclu- 
ding cables which had no proper outer iron pro- 
tection, did not amount to 100 miles. About 
2,350 miles have been laid, which worked for some 
time, but are now abandoned. Of these 1,400 
miles weighed less than one ton per mile, a 
weight which, for shallow seas, is now known to 
be abeurdly insufficient ; these worked for about 
two years upon an average. 950 miles weighed 
more than one ton but not more than two tons per 
mile. The average life of these cables was five 
5,000 miles are now certainly at work, 
possibly more ; they have already worked upon an 
average four years and a half; they include one 
cable which has worked for 15 yoars, and several 
18 years old; but the average is lowered by the 

Lecture II.— Read by FLA JENKIN, Esq., O.B., 
F.B.8., at the meeting of the Bociety of Arts, February 5. 
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long Malta-Alexandria, and the Persian Gulf 
cables, only lately laid. Every one of these cables, 
except the Malta-Alexandria, not originally 
designed for shallow seas, weigh more than two 
tens per mile. The interruptions on the lighter 
cables are somewhat frequent. On the Malta- 
Alexandria they have averaged four days per 100 
miles per annum. Even this is not worse than 
the best land-lines in India, and is ten times better 
than the worst land-lines in India. 

7. Maintenance and Returns from Cables in 
Shallow Seas.—The average cost of maintaining 
cables of the Submarine and Electric Telegraph 
Companies has been for some years from £8 to £9 
per mile, excluding the cost of total renewals, 
which should be provided for by a reserve fund. 
The expense of the Malta-Alexandria repairs is 
not known. This line has earned as much as 
£3,000 in one week, or at the rate of £117 per 
knut per annum. In one year the average earn- 
ings during the time it was open were at the rate 
of more than £90,000, or £68 per knot per annum 
— allowing for interruptions, the maximum 
earnings in one year were £04,000, or 448 per 
knot. The Persian Gulf cable is said to be earning 
at the rate of more than £100,000 per annum, or 
£85 per knot per annum. Neither cable has yet 

. worked under favuurable conditions ; the former 
ends in a cul de sac, and the land- lines connected 
with the latter are so badly worked as to cause 
extreme delay and uncertainty. Such cables can 
be laid for sums varying from £300 to £400 per 
knot. The receipts on the Submarine Company's 
lines seem lately to have been at the rate of about 
£85 per knot of cable, or £26 per knot of 
insulated wire. 

8. Deep-Sea Cables.—Cables laid in less than 
1,000 fathoms would now hardly be considered as 
deep-sea cables, but formerly a depth of 300 or 
400 fathoms was thought sufficient to entitle a 
cable to be put in this class, and the old classifica- 
tion has been adhered to in preparing the statistics 
of shallow-sea cables. A cable to be laid in a 
deep sea must, of course, be strong, both absolutely 
and relatively to its weight in water ; it must be 
light, or the great lengths required cannot be con- 
veniently carried ; it must not be liable to stretch, 
and it must coil well and be paid out easily. At 
firet, light specimens of the form already described 
as used for shallow seas were generally employed. 
The Red Sea cable is a fair sample. The first 
Atlantic cable is very similar, but the simple outer 
wires were replaced by strands of still smaller 
wires. The examination of Table IV. will show 
how far these cables met the above requirements. 
They could support from 4,000 fathoms to 5,000 
fathoms of themselves hanging vertically from the 
ship. They could be laid, and about 7,000 miles 
of this class were laid, in depths approaching or 
exceeding 2,000 fathoms, and these cables have 
even, for a few miles, been hauled back from these 
depths. They seldom broke while being laid, but 
they were not permanently successful. Communica- 
tion generally ended within a year from the time it 
was established, and the outer covering was then too 
much rusted to allow of repairs, The causes of 
failure were many—bad gutta-percha joints, bad 
copper joints, injuries to the insulator before the 
cable was laid, high battery power burning small 
faults into big ones and eating away the copper, 
lightning, from which they were often unprotected. 
These may be iustanced as known causes of failure. 
It is also said some cables were laid too light, and 
sprung asunder when the iron wires rusted. It 
may be conjectured that when these wires rusted 
the gutta-percha could not bear the cable if 
suspended across a hollow; these are less probable 
eauses of failure, but it is certain that the rusting 

~ of the outside and the failure of the cable generally 
coincided as to time. The failure was seldom 
gradual ; it was almost, if not always, accompanied 
by a total fracture, or interruption in the copper. 

hen any of these injuries did occur, they were 
irremediable. The first important modification of 
the common form was to adopt steel wires instead 
of iron, reducing their number, and enveloping 
them in hempen strands, se as to produce a cable 
which externally looks like a hempen rope. Many 
excellent experiments were made on this form of 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


cable (which was subsequently chosen for the 
second Atlantic) by Messrs, Gisborne and Forde, 
aided by Mr. Siemens. These experiments are 
given in full in Appendix 10 to the “ Report of 
the Joint Committee on the construction of Sab- 
marine Cables,” published by the Government in 
1861. The great strength, both absolute and 
relative, of this form may be seen from Table IV., 
showing that these hemp and steel cables will 
support 11,000 fathoms of themselves hanging 
vertically in water. The mass of steel required to 
cover the core is diminished by the use of hemp, 
but as hemp is no ligats than water, it does nòt 
buoy up the wire. steel wire simply wrapped 
up in hemp weighs much the same in water as a 
bare wire, and therefore wires, whether simply 
wrapped in hemp or bare, will support equal 
lengths of themselves in water, but the hemp may 
be so applied as to add all its strength to that of the 
steel, although the extensibility of the two materials 
is different. To do this the hemp must be spun 
round the steel with a definite lay, to be ascer- 
tained in each case by experiment. 


CREOSOTING RAILWAY SLEEPERS. 


Mr. Bethell’s process of creosoting railway 
sleepers has been largely adopted in Belgium. In 
the spring of 1865 a very careful examination 
was made by the authorities of all the creosoted 
sleepers, and they found that all these sleepers 
(although some of them had been in use nineteen 
years) were perfectly sound and fresh, and in con- 
sequence the Belgian Government decided to have 
all their sleepers creosoted in future. The annual 
Government report on the Belgian State Railways 
for 1864, states that ‘‘ the administration, look- 
ing to the result of past years’ experience, con- 
tinues to confine itself to oak sleepers and creo- 
soted sleepers for making or relaying its lines, as 
the superiority of Bethell’s system over all others 
appears to be an established fact. Out of the 
153,753 new sleepers put down in 1864, 128,165 
were creosoted, and only 25,588 were unprepared 
oak.” Mr. G. Alby, C.E., in a report to the 
Sardinian Government on creosoting timber, 
said:“ Creosote is the only antiseptic which has 
the property of augmenting tke density of wood, 
and thence its resistance to mechanical actions. A 
fir sleeper of ordinary size has a volume of 0°70 
M. C., and weighs 40 k. After its injection with 
creosote its weight is 65 K, and it has acquired a 
density equal to that of oak.” 


ON TIMBER SUITABLE FOR BUILDING 
PURPOSES. 
II 


The last of the British- grown hard woods to be 
mentioned, although seldom used for the purpose, 
but which may be found useful under some circum- 
stances in house carpentry, is elm. It has the 

roperty of not splitting, and, when mortised, 
biting a tenon inserted into it tightly; but it is 
extremely difficult to work. It, however, makes 
a better an ang in a composite roof-truss than 
any other kind of timber, but is inferior for 
this purpose to cast iron, and can only be 
recommended for that use when few such mem- 
bers for roofs of a building may be needed. Any 
other of the British-grown hard woods it is un- 
necessary to speak of, as all of them, on account of 
their liability to the attack of insects, rapidly de- 
teriorate in strength, and fall into astate of aay 
Of the timber of the conifers of domestic growth, 
the larch and the Pinus sylvestris, grown in the 
Scottish islands, are the only kinds suitable for the 
use of the house carpenter ; the former-mentioned 
for the purposes already spoken of, and the latter 
mentioned for inferior work in general carpentry. 
It may be mentioned to condemn the practice as 
the most egregious folly, of proprietors of estates 
using home-grown timber, because it happens to be 
on their estates, in the erection of buildings for 
agricultural purposes, when the cost of sawing and 
preparing any such stuffs brings the price of it 
to much more than Baltic deals, in every respect 
infinitely superior to any home-grown timber, except 
such as will always command a much higher price 
than any ready-sawed foreign timber can be pur- 
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chased for. Besides oak of British growth, pre 
viously treated of, oak is imported from the 
Continent of Europe and from America. The 
Turkey oak, Quercus cerris; the Holm oak, 
Quercus ilex; wainscot from Riga and Dantsig, 
and the cork tree oak from the Mediterranean, are 
from the former-mentioned part of the world; 
whilst the American oak, Quercus aléa, and the 
Canadian oak, Quercus rubra, are American varie- 
ties. All these foreign varieties of oak are, how- 
ever, inferior to Engllsh oak in durability. Riga 
wainscot, imported in quartered logs, with the 
bark on the outside surface of the quartered tree, 
and sold by the quantity of 18 feet cubic measure, 
is frequently very beautifully mottled, aud valued 
by cabinet makers for the manufacture of furniture, 
and by joiners for doors, pannelling, window sashes 
and cases, floors and stairs for the best fitted 
houses. Mahogany is still more useful for the 
purposes mentioned than wainscot. ides the 
remarks I have just had the honour to submit to 
the present meeting of our association, I would 
wish to draw attention to a matter of considerable 
importance in the use of timber in domestic archi- 
tecture, and that is the preparation or of 
timber, with a view to prevention of its decay. 
The seasoning of timber is, no doubt, best and 
most perfectly attained by air drying, that is, in 
being subjected to a current of atmoepherio air in the 
shade, and protected from rain. This, however, 
requires great length of time thoroughly to effect, 
aud has led to several expedients to be had recourse 
to, to obtain the same results in a much less space 
of time; but although effectual to a great extent 
for the immediate purpose in view, ali the artifi- 
cial processes to which I allude are accompanied 
by some objectionable result so as greatly to 
deteriorate from their merits, and thereby to ren- 
der them in a greater or less failures. I 
shall now request the further indulgence of your 
attention to a few brief remarks on the processes 
of artificial seasoning of timber which have been 
most frequently adopted with a view to increasing 
ite durahility. The first of the means alluded to, 
rendering timber more durable, to which I will 
refer, is placing it in a stream of water saturated 
with lime for eight or ten days. This process has 
certainly the effect of ing timber more 
darable, and less liable to the attack of worms; 
but it, however, becomes so hard, after dried, 
as to be very difficult to be worked ; and, therefore, 
the process should be applied after the timber haa 
been sawn into the scantlings in which it has to be 
This process, it may be remarked, is to be 
recommended in cases where home grown timber— 
particularly fir—is used for building purposes. 
By the process of creosoting—that is, of timber 
after being heated beiog painted over or steeped 
in Stockholm tar, oil of tar, or creosote, all of 
which articles are the same, but in different 
degrees of purity—the timber is rendered more 
durable and less liable to the attack of worms ; 
but by this process it is rendered very inflammable 
and liable to accident from fire; in addition to 
which the disagreeable odour from timber so 
treated renders it objectionable for being used in 
the building of dwelling houses. Kyan’s process 
for prevention of decay, which consiste in 
impregnating the timber with corrosive su 
renders wood to which it is applied brittle. 
Timber, when steeped in a strong solution of 
alum, soda, and in some other solutions of mineral 
salte, is free from the attack of insects, and 
rendered in a great degree fireproof; but the 
process greatly impairs its strength. Whatever 
may be the direct advantage obtained by the 
processes of which I have just spoken, when 
accompanied by some objectionable property 
or other, they cannot be said to be worthy 
of adoption in preference to, or to supersede, the 
airdrying of timber to season it for building 
purposes, except when the saving of time may be 
an important object. Before dismissing the present 
topic, there is an important fact in relation thereto 
yet remaining to be noticed, and which a to 
be but little understood, or, at least, eeldons 
attended to. The fact to which I allade is, that 
when timber used as posts inserted in the 
is placed in the inverted position to that in which 
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it stood when growing it is very much mor® 
durable than if placed iu its natural or growing 
position. This is easily accounted for in the 
valves of the sap vessels of the growing timber 
opening upwards; but when the pusition is 
inverted, the valves of the sap vessels become 
reversed in their action; and, therefore, when 
timber is used as posts inserted in the ground, the 
valves being so reversed prevent the ascent of 
moisture from the soil in the wood. A safeguard 

the decay of posts, which should never be 
omitted to be taken, is charring their lower ends to 
the distance of several inches above the ground in 
which they are to be inserted. I may also remark 
that ing the lower ends of posts is to be 
preferred to the use of creosote. 


REVIEWS. 

Guide to the British Arsenal. By Henry KNELL. 
Woolwich. Kent and Co., Paternoster Row. 
Frice One Shilling. 

The author of this little brochure—which is in- 

finitely more than it pretends to be—is a working 

man; being, we believe, employed in the Great 

Arsenal at Woolwich. We have perused the book 

with great pleasure, and cau recommend it to all 

who care to know anything about the Arsenal and 
its interesting surroundings. Great have been the 

changes in Woolwich since the days of its fishing vil- 

or grubstate—when asthe Manor of Haimo, the 

Sheriff of Kent, it was valued in Domesday Book 

at Eg up to its present, shall we dare to say full- 

fledged condition? Yes, the value wasset down at £3, 
and on the Sheriff's estate were four boarders who 
id a rent of 41 pence! What some people term 
‘accident,’ was the origin of the greatness of 


Woolwich. Says our author :— 

About the year 1716, when Oolonel Armstrong was Sur- 
veyor-General of the Ordnance, and George Harrison, Esq , 
Superinteadent of the Foundry, then in Moorfields, it was 
determined to re-cast the unserviceable cannons which had 
been taken from the French by the Duke of Marlborough, 
and which had hitherto been placed before the Foundry, 
and the adjacent Artillery Ground. This becoming gene- 
rally known from the guns being exposed for some time to 
the public, excited a more thin common interest, conse- 
quently a great number of persons assembled to view the 
operation. Among whom were many of the nobility, 
gentry, general officers, &c., for whose reception galleries 
had ‘been erected near the furnace. Early on the same 
day, a nitive of Switzerland, by the name of Andrew 
Schach, who had visited several foundries on the Con- 
tinent, was attracted to the place, and was allowed to 
minutely inspect the works then going on. Colonel Arm- 
strong was himself present, and Schalch, from his knowledge 
of chemistry, apprehensive of an explosion from the latent 
dampness which he had observed in the mould, communi- 
cated his feara to the Colonel, and warned him to retire 
from the impending danger. He at once comprehended 
the importance of the Sw:ss gent eman’s remarks, and at 
the same time interrozated him respecting his knowledge 
of the art, and found him perfectly conversant with a'l its 
principles, He therefore resolved to follow his advice, and 
quit:ed the fuundry with his personal friends, and as many 
of the company &s3 could be prevailed oa to b. lieve that 
danger really existed. Scarcely had they gota sufficient dis- 
tance from the scene of action when the furnace was tapped, 
out poured the fiery torrent, and coming in contact with the 
humidity of the moulds, a large body of steam as a n cessary 
consequence was generated, as was foretold by Schalch. 
A terrific explosion was the result, which instantly threw 
the whole neighbourhood into the grea est consternation, 
Phe liquid fire was scattered about in all direc ions. The 
roof of the buildiog was blown off, ani the galleries fell 
with a tremendous crash; many perished in the ruins, 
others were 1 scalded, and many persons had their 
limbs broken and otherwise mutilated. A few days after 
wards an advertisement appeared in the public journais, 
stating, in substance, that if the young foreigner, who had 
been in conversation with Colonel Armstrong on the day 
of the accident at the foundry in Moorfields, and who had 
suggested the probability of an explosion, would call on the 
Colonel at his official residence in the tower, the interview 
mlaht conduce to his advantage. Mr. Schalch was informed 
of this advertisement by an a:quaintance, aud was not long 
in obeying this summons, but directly waited on the above 

entieman, who after some preliminary conversation, in 
ormed him that tho Bo ird of Ordnance had in contem- 
pison to erect a new foundry at a distance from the 
etropolis, and that he was authorized through the repre- 
sentation he had made to the Government, to offer him a 
commission, to select an eligible spot, situated within 
twelve miles of London, for the erection of a suitable build- 
ing for a Gun Factory, having reference to the extensive 
natare of works, and carriage of the heavy materials, and 
also to engage him as superintendent of the establishment, 
This proposal was cheerfully accepted by Mr. Schalch, who 
immediately began his search for a proper place for the 
constructien of a new foundry, and having inspected various 
localities, he at length fixed on Woolwich Warren. This 
spot was considered in every way convenient for casting 
heavy guns, Here the new fou was erected ; and the 
first specimens of ordnance cast by Mr. Schalch were 50 


highly approved of, that he was permanently appointed 
Master Foundry-man, and continued to hold that office for 
the period of sixty years, during which time so admirable 
were the arrangements made, and so extensive the know: 
ledge displayed, that not one accident occurred, amidst all 
the hazardous procesaes in which he was engaged during 
the great number of years they were directed by him. 


As to the business conducted, and got 
through, at Woolwich, few who have not availed 
themselves of a ticket“ have the slightest idea. 
For instance—taking the carriage department 
alone—the following trades are therein carried 
on: — Draughtsmen, timber converters, wheelers, 
carpenters, smiths, vicemen, brass fitters, tinmen, 
ooppersmiths, brass fonnders, engine fitters, collar 
makers, tyre smiths, wood turners, pattera makers, 
grinders, painters, saddlers, harness makers, engine 
drivers, stokers, sawyers, work takers, timekeepers, 
storekeepers, and ticket distributors, besides nu- 
merous tradesmen and labourers employed at the 
different machines. At another time we may 
return to this interesting book, which is published 
in anticipation of the trip“ season. One has 
not to go far from home to be deeply interseted ; 
there are Kew Gardens, the Crystal,Palace and its 
treasures, and, far above a host of others—Wool- 
wich. To all of our readers desirous of knowing 
all about this latter place we say, purchase this 
working man’s book, 


The Builder sand Contractor's Price Book for 1866. 
By G. R. Burns, C. E. and Architect. London: 
Loc«wood and Co. 

Considering the many fluctuations in the various 
markets, Mr. Burnell's efforts to strike a fair 
average of prices for work in all branches of the 
building trade, and to set them out in a manner 
which renders each item easy of reference, are very 
successful; and this is increased by the clearness 
of the type and general work of the printers, 
Messrs. Bradbury, Evans, and Co., of Whitefriars. 
There is an appendix to the volume, of tables, 
notes, and memoranda, arranged to afford detailed 
information commonly required in preparing 
estimates, &c., and this will be found of great 
value tothe architect in this “iron age.” There 
is a very simple parallel of French and English 
scales” in-that section of the appendix devoted to 
the various measures, which will doubtless be 
found very useful. Altogether the work is to be 
commended, as portable, simple, and yet profuse ; 
and has proven, we believe, a great success to its 
enterprising publishers. 


The Working Engineer's Practical Guide. By 
Josera Hopxinson. London: Weale, High 
Holborn. 

Tt is very seldom a book comes our length con- 

cerning which something good cannot be said in 

its favour. We like to look to the good points in 

a work—leaving the flaws for more speculative 

reviewers. And concerning that which in this 

work comes strictly under its title we cam speak in 
terms of praise. In much it is exactly what it 
professes to be, a practical guide to the steam- 
engine and boiler, giving rules and instructions 
for valve setting, so as to secure a full development 
of the motive power. The whole is illustrated by 

diagrams. In much of the centents there is a 

í power’ of good sense, without any straining 

after “ fine writing,” which to the practical man 

must be a blessing in these days. Concerning the 
safety valve, the author gives the following rule to 


ascertain at what pressure it is weighted :— 

First ascertain the length, in inches, of the fulcrum, and 
the length, ia inches, of the lever, from its attachment to 
the place where the weight is hung; then ascertain the 
weight, in pounds, of the ball weight; multip'y th: length 
of lever by the weight of the bali weight. Then multiply 
th area of the valve * by the distanca of the fulcrum from 
the attached end of the lever. Then take the product of 
the former, and divide by the latter. The quotient is the 
pressure for which the vaive is weighted in pounds per 
square inch. 

42 Ibs. ball—10 in. area of valve, 
60 in. lever—8 in. length of fulcrum. 
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2100 80 
30) 2100 (70 Ibs, per squars inch. 
210: 
This we have extracted for the benefit of our 


The area may be found in the book on referring to the 
tables in the appendix, 


amateur friends, who frequently inquire after such. 
There is also a receipt for cooling necks of shafts, 
which may occasionally be found useful where the 
shafts are not of a proper length, or the bearings 
faulty :—16 lbs. tallow, dissolved in a vessel; 
21 lbs. white sugar of lead. When the tallow is 
melted, but not boiling, put in the sugar of lead, 
and let it be dissolved, Then put in 3 lbs. of black 
antimony. Keep stirring the whole mass till cold 
Lack of space compels us to stay further notice 
this week of Mr. Hopkinson’s book; but we will 
return to it at an early.date. 


Photography. 


We (Photographic News) have a very simple and 
curious experiment to describe in the photographic 
reproduction of natural colours; but as we have 
succeeded in the production of these colours only 
once, we mention the circumstance rather as 
suggesting a path for experiment than as establish- 
ing at present any theory or process. 

We should premise that in almost every instanca 
in which the actual production of various colours 
has been secured, the sensitive surface employed 
has been the violet sub-chloride of silver, a 
substance of which but little is known. In the 
experimcnts of MM, Becquerel and Niepce, it was 
obtained by complicated aud troublesome means 
on a plate of silver. In M. Poitevin’s recent 
experiment it is applied to a sheet of paper, but 
the details of its preparation are not published. 
As the action of light on white chloride of silver is 
to liberate chlorine, it appears probable that at a 
certain stage, whatever may be the final result, 
about which soms dispute exists, one equivalent of 
chlorine is removed, and sub-chloride of silver is 
formed. It occurred to us, therefore, that in the 
experiments for the production of photographs in 
natural colours, our collodio-chloride of silver 
presented an agent for experiment more convenient 
than any other we knew. In order to test it we 
tried one or two hasty experiments, which we shall 
describe. 

We first coated a plate of opal glass with an old 
sample of collodio-cbloride of silver, containing 
citric acid, and then thoroughly washed it to 
remove free nitrate of silver and free acid. This 
plate, after drying and exposing to prolonged 
sunshine, scarcely darkened at all, not passing in 
a couple of days beyond a pale lavender; and 
when further exposed under coloured glass, became 
a trace darker in the unprotected portions. Beyond 
this no change was observed. 

We also coated a plate of opal glass with a 
sample of collodio-chloride which had been made 
more than twelve months, and having accidentally 
been placed in the light for a time, had become 
altogether of a deep lavender tint. The plate, 
coated with this, and exposed under coloured glass, 
exhibited no results worthy of remark. The film 
showed, however, that by long contact with free 
nitrate of silver the pyroxyline had undergone 
decomposition. 

The third experiment, however, gave us very 
striking results. In this instance we prepared a 
fresh sample of collodio-chloride of silver, to one 
ounce of which about two grains of chloride of 
strontium and five grains of nitrate of silver were 
added ; the object being to form a collodio-chloride 
with the slightest possible excess of nitrate of silver. 
A plate of opal glass was coated with this, dried 
before a fire, and exposed to diffused daylight until 
t assumed a deep lavender grey tint or slate 
colour. Several pieces of coloured glass were 
then placed on the coloured surface, and 
the whole placed in sunlight for several hours. 
The coloured glasses consisted of a piece of deep 
ruby glass, a piece of bright orange red, and, 
in the absence of other colours—the experiment 
having been undertaken without premeditation 
or preparation—a piece of white patent plate, 
on one end of which was poured a concentrated 
solution of aniline red, and on the other end 
a concentrated solution of aniline green, a space 
of clear glass remaining between the two. Various 
spaces of the film of violet or grey subchloride 
remained uncovered, and, without any other glass 


° 


332 


ENGLISH MECHANIO AND MIRROR OF SCIENCE, 


[Marcu 2, 1866. 


over the pieces of coloured glass, the whole was 

in strong sunlight, as we have eaid, and left 
in the open air. The exact time of exposure to 
sunlight we cannot state, as, having exposed them 


about mid-day, we were subsequently called away, 
and found them at mid-night, when we returned, 


on our study table, having been taken in at dusk 
On removing the 
coloured glasses and examining the film by gaslight, 
we were surprised and delighted to find vivid 
indications of each colour in its true relation. 
Carefully placing it away in the dark, we examined 
it carefully by daylight next morning. Under the 
ruby glass the tint was of a bright claret or 
magenta colour; under the orange, of an orange 
tint, more inclining to red than the glass itself ; 
under the white glass covered with aniline red, 
the tint was of an orange, but graduated into a 
deep purple red where the colour had, in drying, 
run into a pool or ridge; under the glass coated 
en, deepest 


by one of our household. 


with n aniline colour a deep gre 
where this colour had run into a pool or ridge. 


But the most singular part of the case is to re- 
late. All the portions of the film which were rot 
covered, and which were therefore submitted to 
the uninterrupted action of the light, had gone on 
from the cold 
grey or slate colour into a bronzed black ; but the 
portion covered by the bare white glass, free from 
aniline colour, was bleached to a yellowish white ; 
and on examining the glass carefully, we found 
the glass slightly tinged with yellow, as is not an- 
common in the samples known as white patent 
Here was a film of chloride of silver, 
which, having been submitted to the action of 
light until it was of deep warm grey colour, was 
bleached to a yellowish white by the continued 
action of light through a piece of yellowish white 


darkening in the usual way, passing 


plate. 


glass, whilst the portions of the same film sub- 


mitted to the same light uncovered, passed on to a 
deep bronze black. Those portions submitted to 


the action of light which we should have pro- 
nounced quite non-actinic, the ruby glass perfectly 
cutting off, when examined in the spectroscope, all 
the rays above the line D, passing from the grey 
tint to varieties of red, and portions covered wi 
green that colour, the deepest tint being 
produced by the deepest colour. 

In this instance none of the additional substances 
used by M. Poitevin—such as, bichromate of 
potash, ‘sulphate of copper, or chloride of 
potassium—were employed. How far the experi- 
ment can be repeated, and whether other colours 
could also be produced, we cannot undertake to 
say, for uncertainty appears to have been hitherto 
the invariable accompaniment of this class of 
experiments. Our chief object in recording the 
result of limited experiments is to point out to 
others, engaged in similar research, the great 
advantages presented by the use of collodio-chloride 
of silver as a simple means of securing a layer of 
the violet sub-chloride, which now appears to be 
recognized as the common starting point. 


Puxcninc WASRHRRS.— Waabers may be very 
rapidly punched by using double punches and 
dies fixed in an ordinary punching machine. They 
should be placed side by side at a distance apart 
from centre to centre rather greater than the dia- 
meter of the washer. One of the punches should 
be rather longer than the other, and should be of 
the right diameter for forming the hole in the 
washer ; the other should be of the diameter of the 
washer itself, and should have a rounded projection 
in the centre fitting the hole made by the first 

unch. The bars from which the washers are to 
formed are passed into the machine from the 
side at which the smaller punch is fixed, and the 
central hole in the washer is thus first formed, and 
then, as the bar is passed onward, the washer it- 
self is punched out. The projection in the centre 
of the second punch should be of such length that 
as the bar is advanced it enters into the hole made 
by the first punch before that punch makes a 
second hole, and it thus prevents the bar from 
being pushed forward too far, and avoids the waste 
of material between each washer. 

HIGH-PRESSURE steam has been inade use of 

for the distillation of mercury. 


SCIENTIFIC NOTES. 


CARBONIC Acip.—Sir Walter Trevelyan, writing to the 
Gardener?’ Journal, starts a curious and ingenious theory 
on the advantage of a small percentage of carbonic 
acid in the air. The sedative nature of this gas is well 
known, and with most animals in a state of nature 
sleep comes on at the time when plants commence to 
develop carbonic acid, that is at sunset, and it relaxes 
its hold about sunrise, when plants to exhale 
oxygen. Further, when man and animale compose 
themselves to sleep, they not only do so in the position 
which gives the test relaxation to the muscles, but 
“they place the head so as to favour the accumulation 
of that gas about it, and consequently its inhalation. 
The headof a man, when at rest, generally lies low, on 
a soft and depressed pillow, those of most quadrupeds 
crouched between their paws, and those of birds nestled 
among the feathers of their backs or wings,” so that in 
all those cases, owing to the low and confined position 
of the mouth and nostrils, much of the air must be in- 
haled again and again, and become gradually mixed 
with a larger proportion of carbonic acid. He also ad- 
dnces the fact that the carnivora who are nocturnal in 
their habits retire during the day to deep and narrow 
caverns, in which the air, becoming vitiated by their 
respiration, tends to promote sleep. The obvious objec- 
tion to this theory is, that the carbonic acid becomes 
rapidly diffueed, so that the air in every part of the 
room would probably be found to be sensibly of the same 
composition. 

Erogind Msreoric Srorgs.—Professor Bottger gives 
the following as his method of etching meteoric stones, 
so as to render their internal structure visible. Nitric 
acid of 1°2 sp. gr. is diluted with an equal volume of 
water, and the sons, having been . cut and 
polished, is Levers in the solution. o sides and paris 
not required to be acted upon are coated with a solution 
of asphalte in benzole. To facilitate the action of the 
acid, the face of the stone is touched lightly from timo 
to time with a camel hair pencil, and after the lapse of five 
or six minutes the stone is taken out of the acid, and 
carefully washed, first in water, and then in carbonate 
of soda to remove 5 of acid. The stone 18 
then dried, the asphalte lved off by turpentine, and 
the etched surface coated with a solution of paraffine in 
benzole, to preserve it from rust. 

THe Spscirric FoR CATTLE PLAGUE. ——Mr. Maurice 
Worms, of Ceylon, has introdaced a new cure for the 
cattle disease. It consists of shalot, garlic, ginger, as- 
safœtida, and rice water, and is said to have been 
tried with success in Lord Leigh’s and Sir A. Roths- 
child’s herds. 

SSS 


ART NOTES. 


Taz Birmingham Gallery of Fine Arts is to be open 
soon. The De t of Seienes and Art, South Kensing- 
ton, has undertaken to contribute some examples for 
display: So wealthy a town as Birmingham ought not to 
be in need of loans of this sort—at any rate, for no long 
time together. There is no town in Britain where so 
much art or manufacture is needed as in the Midland 


Wir last the public ha rtunity of 
T e public have an o unity of seeing Mr, 
Maclise’s water-glass picture, Pine Death of Nelson,” 
which decorates the Royal Gallery at Westminster; that 
is, the picture may be seen as well as the arrangements for 
lighting the chamber pomii; also, the “Interview 
between Wellington and Blucher after Waterloo.“ Tickets, 
obtainable by application, on Saturday afternoons, at an 
adjoining office, mmediatel admit the visitors to the 
Royal Gallery and other of the Parliament House. 
Council of the Institute of British Architects pro- 
posse Mr. Butterfield as the recipient of the Gold Medal 
or this year. 


Mx. For rs model for the bronze statue of Lord Herbert 
of which is to be placed in front of the War Office, 
Pall Mall, is complete. It exhibits the deceased minister 
standing in his peer’s robes, the head resting upon the 
palm of one hand, which is sustained at the elbow by the 


other. 

A Birr has been printed and brought into the House 
of Lords by Lord Stanley of Alderley, providing that the 
owner for the time being of any work of art may, without 
incurring any responsibility for any consequent loss or 
injary, lend such work tothe Lord President for the time 
being of her Majesty’s Privy Council, for any period not 
1 twelve months, to be exhibited to the public by 
him or by his direction at the proposed exhibitions of 
national portraits, and the Univ. Exhibition of Paris 
next year. The expression ‘‘owner for the time being 
will include trustees of museums and other bodies of 
persons, whether corporate or unincorporate, having in 
thoir ion or under their control works of art, on 
trust for any public purpose. 


Russia extracts gold from her Siberian pro- 
vince to the value of twenty-two million roubles 
annually. 

Ir is possible that the present Congress will in- 
troduce the French system of weights and mea- 
sures into America. - 

THE consumption of oxygen by animals varies 
directly with the surface, and inversely with the 
bulk of their bodies. 

Leap is said to be always found in the ashes 
ak marine plants—usually about an 18-1, 000, 000th 
part. 


PHOTOGRAPHIC NOTES. 

TRI CATTLE PLAGUE AND PHOTOGRAPHY.—Woe under- 
stand that the price of hyposulphite of soda is rising, in 
consequence of a consumption as a remedy or 
preventive in the cattle plague, Iodine is also used to 
destroy contagion in the same disease, and is, in like 
manner, increasing in price. 

New Use OF PHOTOGRAPHY.—In tho case of the skeleton 
recently discovered mear Waterloo Bridge, a set of false 
teeth would afford, it was hoped by the authorities, some 
clue to the identity of the body. To this end the Den- 
tological Society had the teeth photographed, with a view 
to publishing a copy in the Journal of this Society, and 
thus readily securing indentification. 

THE Magnesium Liogr.— We understand that some im- 
provements in lamps for barning this wire have been 
effected in America. Hitherto the lamps have failed 
because a continuity of the lights could not be guaranteed. 
This dofect originated through the oxide of maguesium (i e., 
e accumulating about the poluts of combastion, 
and thus preventing that free rush of oxygen necessary for 
the conservation of the flame. In the new lamp this ac- 
cumulation is removed as constantly and as reg y asit 
is formed. Two moving ta are used; one, hooked like 
the bill of c bird, and working from right to left, clears 
off all oxide from the exit tube, while the other acte as 
a pair of snuffers, and cuts off the pendent oxide. 

MPLOYMENT FOR WOMEN I CONNECTION WITH Pno- 
TOGRAPHY.—Madame Una Howard has been for some time 
endeavouring to form an institation for teaching ladies 
in reduced circumstances the art of colouring photographs, 
The Marquis and Marchioness Townshend and the Countess 
of Fife receutly visited Madame Howard's studio, and 
became patrons of the institution. 

Toxa BATH For Posrtivzs.—Taree or four grains of 
caustic potash are diesalved in water in a glass veesel, and 
the solution is supersaturated with bengoic acid. The first 
por tions of acid dropped into the potash dissolve instantly, 

y combining with the potash, and when a fresh addition 
refuses to dissolve after a few momenta, it may be concluded 
that enough has been added. The solation is then to be 
warmed till the N | acid diesolves. Three or four 
grains of chloride of gold in solution are then added, and 

he whole diluted so as to form a bath of eight or twelve 

ounces, The bath thus prepared is ready for immediate 
use, and has excellent keeping qualities Albumenized 
paper is toned by it to nearly the same warm shades as 
with the acetate of soda batb, comparison resulting in 
favour of the benzoate bath, as the more certain and regular 
of the two. The prints do not require orer- printing. 


GLEANINGS FROM SCIENTIFIC WORKS. 
— Ca 

Tus sensation upon the ear, connected by means of a 
tube with water in sonorous undulations, was found to be 
Much greater than that upon the ear connected with the 
same water by means of a solid rod. When both tube and 
rod were employed simultaneously sound was heard only 
in that ear supplied with the tube, 

A BAMPLE of pig iron which, after having been re-melted 
and kept 15 minutes in fusion, bore a strain of 20,836 Ib.; 
bore, when kept ina state of fusion for 2} hours, 27,456 Ib.; 
when 4} hours in fusion, 29,227 Ib.; 63 bours, 36,812 ib.; 
and 7} hours, 37,652 lb, the suerte inch, Thedensity rose 
from 7'176 to the first, to 7:343 in the last ent. 

Oux cord of ordinary pine-wood of 128 cubic feet produces 
gaslight equal to 800 Ib. of spermaceti candles; one cord 
of oak or maple, of good quality, will yield gas-light equal 
to 900 lb, of spermaceti candles. This estimate is formed 
upon wood used without careful drying ; when this, how- 
ever, is thoroughly attended to, a of pine wood has 
prodaced a light equal to 1,300 lb. of spermaceti candles. 

COLOUR-BLINDNE8S í8 applied not to a disease of vision, 
but rather to a remarkable type of vision. Dalton, dis- 
covered his colour-blindness by hearing a geranium called 
red, which he had thought light blue. ugald Stewart 
could not tella cherry from ita leaves, except by the form. 

SEVENTY-2IGHT parts in the hundred of blood, and 
seventy-two parts in the hundred of muscle, are water. 
Prof. Owen has estimated the solid matter of a jelly-fish, 
weighing two pounds, at 3 grains. Some water 
plants consist of from 90 to 9 per cent. of water. 

M. Bouss ING AUL T has shown nitrogen is an indispen- 
sable ingredient of manure, without which neither phos- 
phate of lime nor any other alkaline salt can produce any 
useful effect. From experiments he arrived at the con- 
clusion that the atmosphere alone cannot furnish plants 
with nitrogen sufficient for vigorous vegetation, 

AocoRDIwe to Dr. Franz an absorption of 354 per cent. 
takes place during the passsge of heat through a column 
of air 9) centimetres long ; for coloured gases the absorp- 
tion is greater, but all colourless gases now show marked 
divergence from the atmosphere, 

Ir is stated that if à person p'aced in a room heated to 
20 deg. Centigrade, plunges bis naked arm into a re- 
ceiver full of carbonic acid gas, a sensation is experienced 
as though he had put his arm into something 16 deg. 
or 20 deg. hotter than the air of the chamber, 

A FOBEST ioterrening between a pestilential marsh and 
acity often affords a protection to the inhabitants: and 

rchanc) the pes iferous air becomes decom into 
nnocuous gases during its enlargement amon e trees. 

ALLOYS in which the preponderating metal is the worse 
conductor of heat present the curiou: result that they con- 
duct heat as if they did not contain a particle of the better 
conductor; the conducting power of such alloys being the 
same as ifthe bar used in the experiment were entirely 
composed of the worse conducting metal, 

Ms. Herararte states that he was unable to detect the 
smallest trace of phosphorus in the bodies of the fire flies. 
His opinion is that the light is caused by the burning of a 
peculiar compound of carbon and hydrogen, formed ina 
special gland. 
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THE SPECTROSCOPE AND THE MICRO. 
SCOPE. 


VERY ingenious spectroscope, perfectly new 
as to details, has been constructed by Mr. 
Browning, and has been figured and described by 
a popular and valuable scientific monthly. This 
spectroscope is stated to be admirably adapted to 
microscopic investigations. Mr. Slack explained 
Me. Browning’s instrument at a recent meeting 
of the Microscopical Society, and that gentleman 
represented it as working admirably, and with 
great facility on his instrument. The first step in 
the application of the spectroscope to the micro- 
scope was made by Mr. Huggins, who communicated 
his ideas to the Microscopical Society in May of 
last year. In this plan an adjustible slit is placed 
three or four niches behind the object glass, 
“behind the slit at its own focal distance is placed 
an achromatic lens,” whic transmits parallel rays 
to an angular shaped spec‘roscope. In the afore- 
said communication, Mr. Huggins says—‘‘ The 
spectrum of any part of a microscopic object could 
be examined apart, and also can be compared with 
the spectra of adjacent portions ef the object. In 
this manner the spectrum of a single blood disc, 
or the spectrum of the contents of a single cell, can 
be observed, and any changes in living tissues 
which cause a modification of the spectrum, can be 
watched and investigated.” 

Respecting the application of the instrument to 
opaque objects, Mr. Wenham, who assisted Mr. 
Huggins in some of his investigations, ae We 
are able to make an analysis of the smallest 
microscopic object, such as the smallest portion of 
a blood disc, mounted ia the ordinary way. We 
can get a strong spectrum, and the power of the 
object glass gives a better result. 3 2 We 
found some curious results from investigating 
opaque objects. In all spectrum analysis the 
difficulty is to get a monochromatic light. 
Generally we get a spectrum of some sort; but 
from the surface of many opaque objects the 
reflected light is perfectly monochromatic.’ 

Mr. Slack also stated that he had tried a direct 
vision spectroscope made by Mr. Browning, and 
that an instrument of this description would be 
convenient for use with the microscope. It is a 
compound. prism, giving direct vision and having 
an amount of dispersion very well adapted for the 
exhibition of delicate absorption bands. 

The new spectroscope may be used under the 
stage, when required ; but its most convenient 
place is that of an ordinary eye-piece. The prism 
is contained in a small tube, removable at pleasure. 
Below the prism is an achromatic eye-piece, with 
adjostible slit between the two lenses ; the upper 
lens furnished with afscrew motion to focus the 
slit. Aside slit capable of adjustment admits, 
when required, a second beam of light from any 
object whose spectrum it is desired to compare with 
that of the object placed on the stage of the 
microscope. This second beam of light strikes 
against a very «mall prism suitably placed inside 
the apparatus, and is reflected up through the 
compound prism, forming a spectrum in the same 
field with that obtained from the object on the 
8 Any small object can be brought into the 
field and focussed. The prism is taken off and 
the slit opened by turning a screw. The apparatus 
then acta simply as an eye-piece, and a single 
blood disc ma be brought exactly in the middle 
of the field. spectroscope slit may then be 
closed so as to isolate the blond disc from similar 
discs on either side of it, and then a small shutter, 
worked by another screw, diminishes the length of 
the slit to any extent required, and the blood disc, 
or other minute object, is seen in a little optical 

e, which shuts out the view of other bodies. The 
prism is then replaced, and if all the adjustments 
are in order, the absorption bands produced by 
blood are distinctly seen. With care it is easy to 
operate in this way with an object glass as high as 
Smith and Beck's 1-20th. 

Important results may arise from Messrs. Hug- 
gins’s and Wenham' e micro-spectroscopy of opaque 
objects. To indicate this, it is only necessary to state 
that with a two-thirds or half-inch objective a good 
spectrum can be got from a portion of blood dried 
on a card or a bit of glass, and not bigger than a 
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full stop in small print. A similar portion of dried 
blood may be viewed conveniently with higher 
powers as a transparent object. 

Solutions and fluids of various kinds may be 
placed in small cells, or minute drops of various 
substances may be placed upon a glass stage and 
their spectra examined before and after reagents 
are applied. The small drops required can be 
handily taken up by glass rods drawn out to the 
thickness of a needle, and having a little crook at 
the end. The glass stage should have the bottom 
ridge turned in at an acute angle, and glass sides, 
by which means the fluids are prevented from 
escaping on the stage. Unless very small drops 
are placed on this glass stage they run down too 
easily and spoil the experiment. 

With the view of this spectrosc>pe, and a 
description of the parts, our readers will find little 
difficulty in applying it to their microscopes. 

A isa brass tube carrying the compound direct 
vision prism. B, a milled head, with screw 
motion, to adjust the focus of the achromatic eye 
lens. C, milled head with screw motion to open or 
shut the slit vertically. Another screw at right 
angles to C, and which from its positien could not 
be shown in the ent, regulates the slit horizontally. 
This screw has a larger head, and when once 
recognised cannot be mistaken for the other. 
D D, an apparatus for holding. small tube, that 
the spectrum given by its contents may be com- 
pared with that from any other object on the 
stage. E, square-headed screw, opening and 
shutting a slit to admit the quantity of light re- 
quired to form the second spectrum. Light 
entering the round hole near E, strikes against the 
right-angled prism inside the apparatus, and is 
reflected up through the slit belonging to the com 
pound prism. Ifany incandescent object is placed 
in a suitable position with reference to the round 
hole, its spectrum will be obtained, and will be 


seen on looking through it. F shows the position 
of the field lens of the eye-piece. G is a tube 
made to fit the microscope to which the instrument 
is applied, 

o use this instrument insert d, like an eye- 
piece, in the microscope tube, the slit at the top 
of the eye-piece being in the same direction as the 
slit below the prism. Screw on to the microscope 
the object glass required, and place the object 
whose spectrum is to be viewed on the stage. 
Illuminate with s mirror if transparent, with 
mirror and lieberkuhn and dark well if opaque, or by 
side reflector, bull’s-eye, &c. Remove A, and open 


the slit by means of the milled head, not shown ia 
cut, but which is at rightanglesto D D. When the 
slit is sufficiently open the rest of apparatus acts 
like an ordinary eye-piece, and any object can be 
focussed in the usual way. Having focussed the 
object, replace A, and gradually close the slit till 
a good spectrum is obtained. The spectrum will be 
much improved by throwing the object a little out 
of focus. 

Every part of the spectrum differs a little from 
adjacent parts in refrangibility, and delicate bands 
or lines can only be ge der out by accurately 
focussing their own part of the rpectrum. This 
can be done by the milled head B. In delicate 
investigations, this direction must be carefully 
attended to. 

This spectroscope can be fitted eo as to go under 
the stage of any microscope if required. When the 
spectra of very small objects are to be viewed, 
powers of from 4 inch to 1-20th, or higher, may be 
sar bog 

lood, madder, aniline red, permanganate of 
potash solution (quite fresh) are convenient sub- 
stances to begin experiments with. Solutions that 
are too strong are apt to give dark clouds instead 
of delicate absorption bands. 


PHOTO.-PANORAMIC APPARATUS. 
TE the many marvels aad beauties of photo- 

graphy, we shall now probably be able to add 
the grand and splendid effects of the panorama. 


| At the meeting of the Société Française de Photo- 


graphie, December Ist, a communication on this 
subject was received from M. Martens, the details 
of which are as follows :— 

If we shut one eye and look straight before us, 
we shall see with precision only a limited extent, 
all the other points of space to the right and left 
will be but vaguely seen. The objective produces 

exactly the same effect, which led 

M. Martens to the idea of mobilising 

the objective, so as to keep it always 
- opposite to the object to be taken. 

His first dark panoramic chamber 
for operating on a plate was pre- 
sented by the celebrated F. Arago 
in 1844 to the Institute. 

Later he operated on the same 

« system, but modified so as to receive 

s glans in the place A the plate. 

e is in posean of stereoty 
plates of the Rue de la Harpe while 
it was being taken down, which 
proves the priority of this system. 

He can change the objective at 
will, and make the apparatus torn 
round completely upon itself, so as 
to obtain, if he is on a culminating 
point, a complete panorama. The 
quickness of the movement of the 
apparatus may be regulated on the 
spot in the most simple manner, 
according to the peculiarities of 
the view, or the state of the 
weather. 

The objective being always at 
the same distance from the glass, 
the focus is always the same, and 
the result, notwithstanding the 
length of glass to be gone over, of 


equal fineness. 
By very simple means the in- 


tensity of the light may according 
to necessity be modified so as to 
modify its own action. 

M. Martens operates on glass, dry, by the tannin 
process, or moist, but he is persuaded that with a 
very sensitive preparation, he could take persons, 
carriages, Clouds, &c. 

All the operations are the same as with the 
ordinary apparatus. 


AsronatTics,— A Parisian speculator pro- 
poses to organise a balloon service to ply be- 
tween the Place de la Concorde and the Champs 
186 ia during the Universal Exhibition of 
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ROAD LOCOMOTIVE. 

A correspondent, A. W. Forbes, 
sends us from Edinburgh a host 
of illustrations of a road loco- 
motive, which he has constructed, 
in the hope that they would be cf 
service to his brother readers. 
We have reduced the whole series 
into three, which we think will 
eufficiently exp'ain Mr. Forbes’ 
ideas. Fig. 1 is a section of the 
“steam drag.” A is the pres- 
sure gauge, the tube of which 
runs under the fcot board to top 
vf boiler, B, which is of copper 
wth tifteen ]} inch tubee. This 
boiler is made like a railway 
boiler, all but the fire-box, which 
is round instead of square; C, 
team cock; D, pair of cylindere, 
19 inches by 4 inches ; E, steam 
pipe with ball sockets; F, feed 
pipe, of India-rubber ; G, waste l 
pipe leading to emoke-box ; H, I, front spring: K, 
fire door; L, water gauge; M, lock-wheel; N, chim- 
ney, with cover to keep it off the seat (s); O, hind 
springs. In Fig. 2—under carriage, A is the lock 
wheel, drawn aside to show the work; B, cylin- 
ders ; C, springs; D, front spring; E, clutch 
(see ENGLISH MECHANIC, Feb. 3). Fig. 3 shows a 
pair of rocking cylinders better adapted for the 
work, and requiring less room. 4, is the steam- 
box, which supplies both cylinders; B, steambox, 
inside shape; C, a Papin's two-way cock, for 
reversing, by allowing steam to enter the top or 
bottom division of steambox, C, C; D, shows the 
steam ports. 


WORKING MEN'S HALL, WHITTLES- 
FORD, CAMBRIDGESHIRE. 


Tn the village of Whittlesford, seven miles from 
Cambridge, Mr. Robert Maynard, who carries ou 
an extensive business there as an engineer and 
manufacturer of agricultural implements, has 
liberally bestowed the sum of between £500 and 
£600 on a Working Men's Hall, for social meet- 
ings and intellectual recreation, under the auspices 
of the Working Men's Club and Institute Union, 
whose head-quarters are at 150, Strand. Mr. 
Maynard, having lived inthe village fifty-seven 
years, and being a large employer of workmen, 
came to the opinion that the habit of frequenting 
the public-house was the cause of nine-tenths of 
the crime and misery in his neighbourhood ; and 
he went on to make the following most sensible 
reflectione, which shall be given in his own words : 
But a man cannot always be at work, and when 
work is over he does not always want to sit over 
his own fircside. He wants sometimes an hour of 
recreation or relaxation for his mind in the society 
of his fellow workmen. Where is he to get this 
but where members of his class congregate? And 
their only place for meeting in this, and in most 
other villages, is the beer-shop or the public-house. 
I believe that not one-half of the men who frequent 
such places, and in time become confirmed 
drunkards, went there at firat for the sake princi- 
pally of drink, but fur society. Had there been 
other places of resort where they could have had 
the same sources of enjoyment—the society of 
their fellows; the comfortable, cosy room and 
cheerful fireside; the newspaper, the occasional 
enlivenment of music, the quoits, the skittles, and 
the other attractions which a public-house affords 
(the intoxicating draught excepted)—they would, 
unless they had become previously contaminated, 
as soon have resorted to such a place as to the 
public-house.” 


With this conviction, and thinking an institution 
of the kiad might be established as well in a village 
a3 in a town (the 27 great of Whittlesford parish 
being 800 sovls), Mr. Maynard purchased a piece 
of ground in the centre of the village, erected a 
building containing a fair-sized room with a fire- 
place at each end for a social room ; a library and 
a reading room over it; a lofty hall about twenty- 
five feet square; a muzic room and a kitchen; the 
whole, by the easy removal of partitions, conver- 
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tible into one spacious room, with a platform at the 
end and a retiring room beneath it, so as to suit 
it for a lecture or concert room, and sufficiently 
large for the accommodation of about 500 persons. 


ELECTRO-METALUURGY. 
batteries illustrated in 


but at the same time 
the study to females. — 
I am about to recommend 
some subjects for typing, but 
students must E 
the ‘scratches upon a flat pie 
of copper or penny pièce 
before they attempt these. 
Cauro Brooonzs.—Metiy: of 


. setting. Be careful to heave a 
looks beautiful, and may be worth 


or 
fet i 
the mould is defective in the slightest the 
plating or gilding makes the defects tenfold 
more apparent. 

Cameo studs and breast-pins come under the 
same head. 

Ancient coins or engravings are good 
but practiee first spond auch aa you do hoes 
spoiling. 

8 casts. — In some towns these are te be 

ought in great variety, and all sizes, cheap. I 
obtained one 18 inches. by 12, Oer “Lord's lest 
Supper,” for eighteenpence. Such subjects typed 
are worth much more. ae 

To prepare them for the bath cover the back 
with warm white wax, and hold near the fire till 
the plaister has absorbed as much ae possible; 
treat the front with boiled linseed oil, and allow 
it to stand three or four days. The plaister will 
then take a smooth polish from the hand, or a soft 
black-lead brush. Apply dry black lead until the 
eurface is bright ; be careful that the lead is not 
in heaps at the angles. Fix a wire round the sur- 
face in contact with the lead, and it is fit for the 
bath. From this you obtain a metallic negative. 
If the subject be large it is difficult to obtain an 
even deposit, it frequently coats in patches ; if 
after a few hours it is not covered, better remove 
from the bath, wash in clean water, dry and re- 
polish for another effort. Practice upon small 
objects teaches this better than I can. 

I need scarcely mention that the plaister original 
is spoiled for any other purpose. 

Some objects can only be c»pied in plaister, or it 
is desirable to take them so, fish, &a. Some prac- 
tice as well as instruction is required before it 
becomes easy. For practice try something easy. 
A small spoon for instance; surround it with a 
thick cardboard frame on a greased board, a 
moulding box that readily takes to pieces, or a 
cardboard box. Next procure a quart basin and 
half fill it with water. Sprinkle in small quan- 
tities the fmest plaister of Paris, and stir till it 
thickens. Pour this upon the floor of the box, and 
press the spoon slightly greased upon it. Let the 
highest part of the apoon be imbedded half way in 
and before the plaister seta, remove as much as 
possible from the sunken parts ; setaside to dry; 
in about twelve hours trim the plaister with a 
knife or the edge of a flat piece of steel. Dig with 
a penknife three or four holes in the plain portions, 
and oil well all over. Supply the mixed plaister 
as before, but only a small layer first, and pass a 
camel-hair brush several times through it over 
the spoon to remove air-holes; when set, add 
plaister to the thickness required. In twelve hours 
or sometimes less, remove the cord and separate 
the halves, and the patterns should be perfect. 
On your skill and patience much depends. 

Moxos. 


Ir has been comptited that 800,000,000 gallons 
of fresh water, in a tolerable state of ity, 
derived from the various sources and tributary 
streams of the Thames, descend through Tedding- 
ton lock every twenty-four hours, 
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THE LATHE AND ITS USES." 
VII. 


CHUCKING (cent in ued). 


The chuck is a very necessary and even indispen- 
sable auxiliary when chasing. Threads cannot be 
caught in the jaws of a 
scroll chuck because, if set 
tight enough to hold the 
work, the threads are 
jammed so that they will 
not run in the pirt they 
were fitted to. If a piece, 
having a thread cut on it 
like Fig. 24, is to be 
turned outside, it is very 
easy to chase the cap first and then the cup it fits, 
so that the cap can be ecrewed into it and turned 
off where it belongs; it will then be true, and is 
easy to mill on the edge. 

It must always be borne in mind that the chaser 
must be sharp. If it is not, drunken threads will 
be the rule, not the exception. 


FIC. 27 


METAL SPINNING. 


Spinning sheet metal into various forms is 
another kind of work which can be done in the 
foot lathe, and it is here that the amateur can 
show his taste and dexterity. 

The process consists in 
forming a blank, like the 
engraving, into an orna- 
mental base for a lamp, or 
an oil cup; in fact, any- 
thing whatsoever. All that 
is requisite is to have a fac 
simile, in wood, of the shape 
you wish to make. This is 
bolted or otherwise made 
fast to the face plate, and 
the blank is then set up 
ear it, and held as the cylinder head shown in 

g. 21, is; that is, with a rod leading from the 
back centre of the lathe to the work. 

A tool like this is then used 
to press the metal into all the 
recesses, or curves of the pat- 
tern. The speed must be high 
and the metal quite soft, and 
moistened with a little soapauds 
or oil, s5 that it will not be 
scratched by the tool. 

To spin metal requires some 
dexterity, but it is easily ac- 
quired after a little practice. 


F/C. 25. 


FC. 76. 
The rest must be furnished with holes like this 


figure, and a 
up against it 


—_— — 


pin, so that the tool can be brought 
ike a lever. 


Still another kind of 
metal spinning can be done 
in the lathe. This relates 
to making circular shapes, 
or cylindrical, more properly 
auch as napkin rings, the 
tops of steam pipes, or simi- 
Jar things. To do this a 
mandril is requisite. The 
mandril must be of steel and 


turned to the desired pat- 
tern—like this, for instance : 
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A ferrule is then made and soldered together 
with lopped edges, so that there will be no seam. 
The mandril must be as much smaller than the 
size of the finished work as will allow it to come off 
freely, for it will be apparent that if the work was 
spon up on the mandril it could never be taken off. 

e ferrule when put on them will stand eccentric 
to the mandril, as in this figure—that is, when the 


* Mostly compiled from the American Journals, 
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tool bears on it. 


Tripoli, chalk, whiting, rot- 
ten stone, and simila: 
substances, are used to give 
the fine polish on such work. 

We know of no prettier 
or more expeditious process 
of making a small steam 
boiler for a toy engine, than 
by spinning it upon the lathe. 
The boiler will be very 
strong, have large fire sur- 
face, and be without joints, 
having only one at the bottom, where it is easily 
kept tight. Fig. 30 is the boiler. 

The metal must be thin (twenty gauge), the sheet 
brass sold in the shops will answer, as it is already 
anvealed, and the corrugations must not be too 
deep on the sides, or the work will not come off the 
mould. The centre of the fire-box, A, must be left 
flat so that the flue will have a bearing on it. For 
a small engine, I- inch bore and 2-inch stroke, a 
boiler of the dimensions given here is ample. The 
flue must be brazed or soldered at A, and the 
bottom must be riveted at B, for every two inches; 
this is not necessary, however. There are only 
three pieces in this boiler—the shell, the fire-box, 
and the flue, and the water must not he carried 
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In other respects the process | and thick so as to admit of a square hole being cut 
is just the same as epinving on the face plate. in them. The hole is made by drilling 


in and 
driving in a square drift afterward to take off the 
‘corners. The shanks of the tools are well fitted 
to these holes in the arms, so that a slight pres- 
sure of the ecrews in the side of the arm will hold 
them steady. When used the tool is put in the 
back spindle, and the cutters set to the size re- 
quired, or less, if there is much to take out, and 
run through the work in an obvious manner. Any 


more than three-fourths of an inch over the crown | range of size can be had up to the diameter of the 


of the furnace. 
We shall now again revert to cutting tools. 
Probably many of our readers, who vse hand 
lathes not furnished with slide rests have wished 
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for that indispensable appendage where boring is 
to be done. For ordinary turning, we do not 
appreciate a slide rest on a hand lathe so much as 
many do that we know, but for boring out valves, 
cocks, or, in fact, anything, a chuck and a good 
slide rest are invaluable. 

Some persons are always ‘‘ meaning” to do a 
thing, yet never do it. Sometimes, for the want 
of facilities, at others for the lack of an idea. If 
the latter be of any value we can furnish one or 
two on this subject that may be useful. 

One way to bore out holes parallel, without a 
slide rest, is to do it with the spindle of the back 
head. With a tool of peculiar construction, holes 
varying in size can be bored beautifully in this 
way. We present a view of such a tool in Fig. 31. 


It is merely a cross formed on the end of a centre 
fitting the back spindle, the same as the lathe 
centre does. The arms of the cross are made stout 


cross. It is not well to run the cutters out too 

far, however, as they will jump and chatter, or 
spring, and make bad work. The tool is so easily 
made that one can afford to have three or four for 
different jobs. 

Another plar, but not so good, is to 
make a common centre and disc, like 

ig. 32. 

ere the cutters have a slot in them 
which a bolt passes tbrough and screws 
into the disc; a small piece of wood put 
at the bottom of the tool, between it and 
the cutter, prevents it from slacking off 
so as to diminish the cut. These tools 
will be found useful and will do good work 
if properly handled. This latter tool is 
b-tter for wood, but will answer for any 
inetal by varying the cutters. To make 
a alide rest in the common way is a 
costly and tedious job. For all purposes 
of boring, a good one may be made as 
shown in the engraving, Fig. 33. 

This is simply a casting fitted with a 
screw and spindle, asishown. The spindle 
has a tool let in the front end and held 
there by a set screw, and there is a wheel at 
the back end to run the spindle in and out. 
The casting has a leg ta it which enables it 
to fit the common post the rest for the hand tool 
fits. There is also a key to prevent the spindlo 


— 


Fit. 33. 


from turning round. By this arrangement it 
is easy to bore, not only parallel holes of any 
size, but tapering ones, which is often a great con- 
venience. By a simple change of tool it can also 
face off any casting, and can easily be made to cut 
a thread of a given pitch by an ingenious work- 
Not only this, bat it can also be made 
without planing or other work moet amateurs have 
no facilities for. It is within the range of ordinary 
lathe work, and will be found indispensable. 
The T-head may be of cast iron, but the spindle 
should be steel, with a brass nut let in the back 
end for the screw to work io. 
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WATER AS A LUBRICATOR. 

F8 some four months past an improved water 

lubricator, the invention of Messrs. Aerts 
Brothers, has been in use on the North-Eastern 
Railway, and in the Mining Journal of Dec. 16 it 
was mentioned that the results obtained were 
highly satisfactory. The experiment in question 
has been under the superintendence of Mr. De 
Pelsenaire, of Gateshead, by whom a carriage for 
that company was fitted with two of Aert's boxes 
on September 4 last, since which date, with the 
exception of afew days, that i has been 
and is still running daily with e results. 
Up to the beginning of October it was in use 
between Newcastle and York, and since that date 
between Newcastle snd Normanton. The boxes 
and i remain perfectly cold even when 
running express. The mileage run by the carriage 
with the water-box up to this date is about 23,500, 
and this without any grease having been added to 
the thinnest possible coating which wa: put on the 
N when the boxes were fixed. 

With a view to show the superiority of water 
lubrication as compared with soil, an elaborate 
report has been prepared by Mr. E. Despret, chief 
engineer of the Belgian Central Railway, and 
translated into English by Mr. De Pelsenaire. It 
is contended that oil is superior to grease as a 
lubricator ; that the use of oil is very objectionable 
and expensive; that the defect of both oil and 
grease is their “alterability” as lubricating sub- 
stances; and that no systern of box whatever, no 
matter how perfect it msy be, can remedy that. 
The construction of the water-box will be best 
understood from the subjoined diagram, which 
represents a longitudinal section of the box through 
the axis of the axle: 

The body of the box A is cast 
in one piece. Its front side is 
closed by a plate T fastened by 
four screw-bolts ; this plato bas 
at the top a circular opening F 
closed by a spring, and at its 
lower parts a cup H closed by 
a lid. The front side of the box 
is made water-tight by means of 
a small india-rubber band placed 
in a circular groove V of the 
plate in front. The back part of 
the box is closed by the disc M 
applied to the back of the 
journal, and which is kept tight 
against the box, by means of a 
plate R fastened by bolts S, and 
rendered water-tight by a indin- 
ruboer washer Q, whilst a leather 
washer O prevents the escape at 4 
the back between the disc and /, 
the back of the journal. On the » 
ead of the journal is fixed a cast- 
iron bevilled wheel C, by means 
of a key and central bolt acting 
upon a circular shell-like plate as 
on a spring; between this plate 
and the journal an india-rubber 
washer is placed in order to give 
elasticity. At the upper part of the 
box, and on the conical wheel, 
rests a spout D, the end of which moves freely in 
a vertical groove made in the body of the box; 
above this spout an appendix (i) is fixed in the 
shape of a reveraed gutter to stop the water which 
might asoend by the end of the spout, and to throw 
it back into the lower part of the box. The upper 
pr of the box is hollow, and its front part is pro- 
ongated as an inclined plane touching the spout. 
A thin rolled iron plate is adapted against a cast- 
iron rabbet in the body of the box, and is held in 
its place by a spring J. This plate forms at the 
front part of the box a separate compartment, to 
prevent extraneous matters, which might be in the 
water, from penetrating in the box, such matters 
falling to the bottom. A series of small holes, 
bored in the rolled iron plate at a height of from 
1 to 2 inches from the bottom, allow the water to 
flow into the box. The socket E is grooved length- 
wise, as well as the part of the box against which 
it rests ; at the back of the socket a kind of vault 
P, in the shape of a horse shoe, is affixed descend- 


ing below the centre of the journal. This appendix 
is to prevent the water escaping from „behind the 
socket from being vertically projected against the 
inside of the disc M, aud thus escaping by the 
back of the box. Against the lower part of the 
journal a greasing brush Z is fixed by means of a 
spring. Finally, in the nave of the wheel a circular 
recess W is turned covering the back of the disc M, 
and preventing the dust from entering at the junc- 
ture of this disc with the axle. This recess can be 
made by means of a collar shrunk upon the nave. 
Before putting the box together, all its inner 
parts are to be covered with a thin coating of pure 
grease, or of any other greasy substance, laid on 
warm by means of a brush, to prevent the water 
from coming in contact with the metal. On the 
journal and socket a thin coating of grease is laid 
as well; lastly, the upper part of the greasing 
brush is costed thinly with grease also. The 
different parts of the box having been put together 
water is poured in, either through the opening F, 
or by the cup H, the water level in the box being 
regulated by the height of this cup. As soon as 
the vehicle is put in motion, the water, which is 
in the lower part of the box, is raised by the 
bevilled wheel, and carried to its circumference by 
the oentifugal force. The water being stopped in 
its circular movement hy the spout, falls over the 
inclined plane placed forward above the box in 
the cavity X, passes from there between the socket 
and the journal in the lower part of the box, where 
it is raised again by the conical wheel, and so on. 
There is, therefore a constant flow of water from 
the bottom of the box in the upper part, and the 
liquid flows constantly and abundantly between 
the two frictioning parts. Those parts having a 


thin coating of grease, the flowing water has no 


action whatever upon them, nothiog but water and 
grease coming in contact together. There being 
no affinity whatever between these two bodies, 
and the water flowing constantly, the result is a 
rolling of the water, which lubricates in this 
manner the entire surface of the journal. 


The extent to which the value of the invention | 


is appreciated by the North-Eastern Railway 
Company may be judged of from the fact that the 
two first boxes fitted were supplied at the expense 
of the patentees, the railway company refusing to 
make any outlay, having no confidence in the 
system, but they have now given an order for four 
others on their own account, and Mr. De Pelse- 
naire is now busy fitting them to a first and second 
vlass composite carriage, which the company will 
commence running, for express service only, 
during the ensuing week, to serve asa final trial 
for the application of the boxes on a larger scale. 
It appes that in Belgium the system has already 
been largely adopted, and is at present working. 


LETTERS TO THE EDITOR. 


— —— 
[We do not hold ourselves responsible for the opinions of 
our correspondents. ] 


_ MOUNTING A MAGNETISED NEEDLE. 

Sir—Some time ago, wanting a simple and delicate method 
of mounting a magnetised needle, I found, after trying 
many plans ineffectually, the enclosed answering in every 
repect Those of your readers who try it will find it very 
delicate, more s» than would be ex g 

Haviog your needle e a piece of cork 
cylindrical of the following dimensions :—Height jin, 
diameter jin. ; push the needle through the cork near the 
top, and in the bottom of the cork insert a of another 
needle leaving the point projecting din. nee this on 
the top of a piece of glass rod by inserting pins loaded 
with small shot opposite each other on either side of the 
magnetised needle. The glass rod may be fastened to the 
foot of a wine glass by means of a piece of gutta-percha, or 
wood, or brass. If the cork be varnished with sealing wax 
varnish, it will be improved in appearance. The accom: 
panying figure will ilugtrate this arrangement. 


A, cork ; B, B, needle ; C, C, loaded pins; D, the point 
on Which the whole is balanced. ALFRED P. WIRE, 


PHOTOGRAPHIC PLATEHOLDER. 
Sir,—Allow me todraw the attention of your readers to 
the following plateholder for photographic purposes: 


sonne 
oe eae 


A. Brass pin of say À or 3-16th diameter. 

B, A hard wood cup of shape in section. 

C. Disc of vulcanised india-rubber at least à thick, 

D. Brass disc nearly as 1545 as bottom of cavity in B. 

E. Brass nut to clamp india-rubber on D, and prevent 
entrance of air. 

F. A cam jointed to A at H. 

G. Rivets to secure a handle of wood to F with. 

If you lay this plateholder on a glass plate and turn the 
handle from K over to M, you will elevate D and the 
india-rubber into the cavity of B, and thereby cause a 
vacuum, With a plateholder of this kind of 2}in. diameter 
I have worked plates of 11 x 9. It isadvisable to wet the 
plateholder with water immediately before using it. The 
play of the cam for a plateholder of 2jin. need not be more 
than jin, You can have the handle which is nutted on to 
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F of any length—mine was about 6in.—and thereby avoid 
staining your hands, cuffs, &c. Thodisc O must be of sach 
a sise that when D is elevated into the cavity of B, there 
may still be about jin of C, clear of edge of B. It is 
advisable to rub some old nitrate of silver over the brass 


disc D, and india-rubber disc as when first used, the brass 
and free sulphur may destroy pictures—in fact, the longer 
this holder is used the less fear there is of stains, and the 
better it will hold on plates. I bad another holder of about 
Shin. diameter, but I tind the small one sufficient for plates 
11 x 9. W. J. OoREIGAN. 


FRAMING PRINTS. 

Sir,—Having observed in your columns some time ago & 
correspondence relative to the best mode of f. aming rints, 
may I beg your {osertion of the following hints, which may 

rove useful? I have just removed a number of prints 
rom their frames, in which they have been for at least 
sixty years, but p-obably for a longer period. None of 
them have suffered damage, owing to the following pre- 
cautions having been taken. The glass of each frame is 
laid in with a composition like plaster, blackened to suit 
the dark frames; and, hesides this, glass is pasted all 
round inside to the frame with a narrow strip of paper. 
Within the glass is the gilt moulding, which thus serves to 
keep the print and the glass a quarter of an inch apart. 
The print, being attached by its edges, or its corners, to 
the backboard, is put in over the gilt moulding, and the 
whole of the back securely pasted over with strong paper. 
The only prints I found to have turned yellow were those 
which were pasted on to canvas stretchers, This was 
probably caused by the paste. 

I may add the following hints from my own ence. 
Prints (unllke oil paintings), if they are to be hung up, 
must have a glass over them, and be secured against the 
entrance of dust, flies, and damp. The paste to be used for 
all prints and drawings should be shoemakers’ paste, which 
has, I believe, alum in it; and besides, not breeding 
insects, will attach paper to wood thoroughly. The putty, 
paste, &c., used must be quite dried after each part of the 
5 of framing, before proceeding to paste up the back. 

e print itself must be also thoroughly dried. I believe 
that the spotty mildew often seen on mezzotints and dark 
etchings isas liable to come in portfolios as in glazed 
frames, and may have something to do with the ink; at 
the same time I do not think it would appear except where 
it is aided by damp. F. 


LATHE RIGGING. 

Sir,—In your interesting and _instruetive article for this 
week, on “ The Lathe and its Uses,” it is stated that any 
common lathe can be rigged for screw cutting with guide 
hubs. I quite admit statement; but my own lathe 
and hundreds more of the same cl ss do not admit of being 
rigged in the way there suggested for want of available 
space between the pulley and set screws. I therefore 
venture to send you a pen-and-ink sketch of a method 
waa I have found sufficient for every ordinary require- 
ment, 
A, isa second head-stock, which may also carry a rest 
for the guide tools. B,is a second mandril with nose to 
fit same chucks as the original. This mandril carries the 
guide hubs, and runs between a collar in the second head- 
stock and the final centre of the original mandril. The 
two mandrils are connected by a common carrier on one, 
and a catch on the other. It is better that the two mandrils 
should join by male and female centres only, than by any 
solid junction, as in the latter case the slightest error in 
the centricity of the second collar might be injurious to the 
original mandril. The second mandril may be permanently 
fitted with any desired number of guide hubs, and if the 
last be made moveable, and fixed by a small jam nut, any 
special guide may be substituted at pleasure. To fix the 
second head-stock so that the second mandril shall run 
steady in its bearings, I keep a hollow cup of hard wood 


as shewn in section at C, and placing this against the face 
of the second head-stock over the nose of the mandril 
screw up by the back centre before screwing the second 
head.stock down to the lathe bearings. 

handy amateur may fit the arrangement u 


Any for 
himself; for, as screw cutting is neither constant nor 


vy 
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work, a brass collar and plain steel mandril, unhardened, 
will answer ore? purpose, The only point requiring 
speclal care is the central position of the collar in the 
second head-stock, aod the cup at O forms a ready means 
of working up the collar against a tool working from the 
mandril, while the head-stock itself slides on the lathe 
bearings. Those who already a boring collar have 
half the arrangement ready made, as the largest hole ma 
be fitted with a brass collar as shown at D forthe mandril 
to run in, and any slight modification may be introdaced 
to make the ohucks work clear, &c., &c. D. O. T. 


BELLH ANGERS BRAOBR, 

Sir,—In a recent issue of the ExatrIsn Mucuanio. E. H. 
taker offered assistance to bell-hangers, by giving the 
description of a new brace, which I think is not very 
practicable, as the screw will compel the bit to break if it 
cannot make its way easily. Some time since I saw a 
brace which I think a very much bettter one for the 
porpora in view. Perhaps the following illustration will 

sufficiently understood. 

A, is the centre pin of brace handle ; B, section of inner 
socket, with thread on outside, and flange on outer end; 
O, section of outer socket, with wedge or other shaped 
catch on the back end, to fasten in the joist to prevent the 
handle from turning round, 


| 
— 
A 


SS 


7 
A 
mn. 


In using, ths wedge is p'aced on the beam oppost'e the 
hole to be bored, and the inner socket is screwed out by 
turning the flange on B with the left hand, which will force 
the bit as required. T. W. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Booxs WArrID.-Oan any reader recommend me a good 
sound work on punching and shearing strain, and also a 
good work on wheels !— W. R. 

OszMent.—I have a small soda water machine which is 
made of glass, the foot of which has bean cemented to a 
stone china stand and is now separated. Will any reader 
om me what cement to use for fixing it again ?—Bopé 

ATER. 

SPAL Groovs.—W. H N. will much oblige me if he 
will inform me how to cut a spiral groove of one twist in 
12in. in a rod of brass zin. in dlameter? I have for some 
time been at a loss how to accomplish this.—A TURNER. 

Corrixo SHOULDER ON THE LITER. Will any reader 
favour me with a few words of advice as to cutting a square 
shoulder to a piece of wood on the lathe ? I can manage 
pretty well with ordinary work, but cannot get over à 

uare shoulder without breaking the augle of.—A Vary 

ouwe Hann. 

Tuaunc.—I have a small lathe (a dentist's I believe), 
2} inch centre. Is this too small for brass - turning 1—NEW 
SUBSORIBER, X. x T. 

OOUNTRERBALANCE.—Will any reader inform me whether 
the counterbalance for a fiy-wheel of an engine or 
machine ought to be fixed on the periphery, or at 
the same distance as the centres of the crank? 
Nemely, suppose the crank to be IAln., should the 
counterbalance 
of the same? Also, supposing the weight to be on 
the periphery, would it make any difference if worked 


. 


He 


at say 10 or 100 revolutions per minute? I enclose sketch 
showing the two weights. A, counterbalance on periphery ; 
B, do. at 14in. ; O, crank 14in.—R. W. B. 

PUronma AnD SHEARING MacHine.—Can any of your 
readers tell me where I can get a punching Pe | shearing 
machine, worked by hand (with fly-wheel or screw), that 
will punch a jin. hole in zin. iron, and cut just the same 
or less? A second-hand one preferred to suit a common 
Country SMITH, 

Furnace FoR WL DINO Tusss.—I want a drawing of a 
good forna:e for welding iron tubes, such as gan-barrels 
or gaspipes, eto. Perhaps some reader can furnish me 
either with the drawing or direct me to somebody from 
whom I can get it. I am prepared to pay a reasonable 
price for it.—PmLIP CARL. 

Dry Arg. —I want to introduce a blast of cold air into a 
reom, but in refrigerating the air, I wish it to be kept 
perfectly dry. Oan any of your readers tell me the best 
vay to effect this ?—BORUTATOR, 

101. m PUBFLING.—Oan any correspondent inform me 
whether, and if any, what machinery or special tools are 
used for cutting the grooves for aviolin? If none, 
describe a simple method of doing the same,—J, A. F. R. 


on the wheel be l4in. from the centre 


stars will seem to describe ellipses, all having maj 
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SKgLetoxs OF Luaves.—Can any reader tell me how to 
procure the skeletons of leaves quickly ?—J. C. 8. 

Horris,—Cau any reader tell me how to dry plants for 
a hortis siccus, or dry garden ?—J. O. 8. 

INDIA-RUBBER BIND .- Can any reader inform me 
where I can get a book bound with an indla-rubber back, 
5 stitching by Hancock's patent process 7—F. 

STRENGTH OF TimBER.—Will any subscriber favour me 
with a rule for finding the strength of timber, For example, 
suppose a beam 25ft. long. bio. by 10in., what weight 
would that carry in the middle?—W. B. H. 

ELBOTR'U BELL.—Will any reader give me a few hints 
relative te the manner of fixing the wire of a bell, where 
the said bell is to be rang by an electric current? I believe 
the plan is in general use in the large hotels of Paris, and 
in some cases it is used in London. —ARNoLD HENRY. 

Taps,—Can any reader inform me how to flute taps in 
a ecrew cutting luthe ?—C. W. 

Coottxa LiQquips.—Will any correspondent tell me if 
there is a small compact instrument for cooling, boiling, 
or warming water? I want plan and description. I see 
there is one in No. 33, Vol. 2, but I want one on a. much 
smaller scale.—8L TDI RULE. 

CARBON Barrgey.—Mr. Tonkes recently stated that he 
had constructed a very powerful carbon battery. Will he 
oblige me by giving such directions as will enable me to 
construct a battery like his ?—H, Brown. 

ProrogeaPHio BACKGROUND. — In my photographic 
studio the background bas been soiled by ee Oan an 
reader inform me how to make a paint to print ita dar 
slate colour without oil 7—J. Warsox. 

Coral. VARNISE.—Oan any r'ader inform me the best 
and cheapest means of making copal varnish ?—T. W. 

HOFFMANN AND Liont’s Briox-KiLw.—Any reader who 
can supply me information as to who are the agents in this 
country for the above mentioned kiln will very much 
oblige.—J. W. R. 


REPLIES TO QUERIES. 


ABERRATION. —': Bickerdike” asks for A mathematical 
demonstration of the curve of aberration.” Inasmuch as 
his information on this subject appears to be of a somewhat 
imperfect chara-ter, I shall, perhaps. best succeed in 

ng the matter clear to him, if I begin ab initio, and 
explain popularly what aberration is, employing only suffi- 
cient mathe cs to render my remarks F tolligible. 
Aberration, then, may be defined as that apparent displace- 
ment of a star which arises from the fact that light travels 
with a measurable velocity, and that the earth itself is 
moving with enormous speed in its orbit. A familiar 
example, employed by a great many writers on astro- 
nomy, may illustrate this. If rain fall perpendicularly 
upon a person at rest, he perceives that it is descending in 
perpendicular lines; but, let him run forward, and the 
rain will ap to him to beat against his face, and to 
come in a slanting direction from somewhere in front of 


him. Now, in the figure I have drawn, let the tube E, 
held in the direction E s, remain stationary, and let a drop 
of rain fall from 8 ; it will evidently fall against the inner 
side of the tube, however, we rappors that, during 
AARS time occupied by the d n falling from s to 
E’, the tube moves from E to F; it follows that this drop 
will occupy the middle of the tube daring its whole pas- 
sage, and willseem to bave come in the direction F. 
The slant of the rain is measured by the angle S FE &, 
and, as the 5 8 E © is right-angled, BT = F's 
x tangent R s F, or what is, of course, equal to it, to 
B *. That is to say— 
Velocity of tubes = velocity of rain x tangent of slant, 
Now, then, let us pred pees S to be a star, ands E the dis- 
tance travelled by its light, in the time daring which the 
earth moves from Eto F, then the angle 8 W is called 
the aberration of the star. 80 in fact 
Velocity of earth == velocity of light x tangent of aberra- 
Velocity 
of earth. 
Velocity 
of light. 
Taking the velocity of light (as determined by the superb 
experiments of M. Fizeau) at 103, 118 ·5 miles in a second, 


tion, and consequently tangent of aberration 


and solving this equation, we find that the aberration of any 
star equals 20:4451. In the case of astar situated in the 
pole of the Ecliptic, it will appear, in the course of the year, 


to describe a minute circle with a radius of 20“ 445l, about 
its mean place, whereas, a star in the Ecliptic itself is dis- 

laced ony io that plane, and seems to travel in a straight 

ne 40/8 » long, or 204451 on each side of its mean 
place. Intermediately between the Ecliptic and its Poles 
or axes 
equal 40/9903; the proportions of their two axes being in 
that of unity to the sine of their respective latitudes. I 
think that if “ Bickerdike will lay down the earth’s orbit 
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upon a plec of paper, and employing a piu's head to re- 

resent a star, and hold ing it above the paper over the mark 
fie puts fer the sun, draw lines from it to the earth, sup 
posed to be in motion ; and further conceive that the ub- 
stauce composing these lines takes a measurable interval 
to come from the pins head to his moving earth, he will be 
able to reilize to himself the effect of aberrati-no much 
more vividly than he would ever be able to do from any 
amount of written description. A very little consideration 
will show him that as the earth describes an ellips (which 
is not far from a circ'e) in the course ef twelve months, 
any star in the pole of the Ecliptic must seem to describe 
its counterpart, and to be always 90 degs. in advance of the 
earth in its munature orbit. For further information, I 
would refer Bickerdike’’ te almost any standard book 
on astronomy, or to that astonishing y cheap shilling’s 
worth, ‘‘Main’s Rudimentary Astronomy” in Weale's 
Series, — A FELLOW OF THE RoYaL ASTRONOMICAL 
Sooixrv. 

Practical PRoToGRaPHy,—I am obliged to Old Hand” 
for his criticism; I shall ask his advice after a few brief 
remarks. On reference, I think that much is implied in 
the paper, which, perhaps, does not appear evident at 
first, I suppose no one would trouble to cleanse their 
Bath while it worked well; O.d Hand forgets the adage 
that doctors differ ; I stared as to using the same Bath for 
all purposes:—‘‘I do not say that this plan is by any 
means acourate.” If Old Hand will refer to Chapter IV. of 
Harvey, Reynolds, and Fowler’s Manual, he will see there 
what will save me a great deal of writing—how that a bath 
with less fodide will not work graciously fur more than a 
fortnight, and how it was made in splendid condition 
by being evapo ated in the kitchen oven, &c. With all due 
deference to Od Hand's objection, I simply rep.y that I 
must beg to be allowel to differ. And now I want Old 
Hand's advice. He has taken a wet plate 2 miles to expose 
it, which, bye the bye, must be rather warm work for one 
of the hottest days in July; if I am correct in surmising 
that he ran 2 miles, 1 the plate, and then ran two 
miles back, and this in 35 minutes. Now will Old Hand tell 
me his exact manipulation; how was the plate look iog half 
dry? What devel per was uscd? Any failure from crape 
lines or iron deposit? I should be glad with a rather full 
answer, as it may save me a deal of trouble. Thanks to 
Old Hand for his good opinion of at least some part of my 
paper.—PLoppER, 

CoLOURING PuoToGRAPHS.—H. Pin enquires how he may 
colour Photographs. In order to do so he must first remove 
the greasiness Tne photogruphsto be coloured must be 
size Pith Isinglass to which is added a few drops of pre- 

red ga'l; when dry, the colour must be stippled on.—0. 

URGESS, 

Pow or Microscope (No. 300 
advertised to magnify about 4,00 
intended to magnify 6) diameters, 
or 3,600 times supertciul. ‘he 
annexed figuie represents an 
object, round or square, 1-10th of 
an inch in diameter, muagpificd 6 
dia meters, or 36 times. Though 
the advertised pow.rs, when given 
in sup rficial measure, are se.dom 
to be trusted, an object never 
looks so much magnified as mt really is. Look through 
a microscope or telescope with one eye, and at the sam» 
object (unmagnified) with the other, and you will have 
a proof ofthis. Ihe images may easily be made tocoincide 
(apparen'ly) on the retina of each eye.—J. H. 

SPECULUM FoR 4 TELESCoPs — Astro” will find the 
fullest detail as to grinding and polishing A a 
% Holtzapffel’s Turning and Mechanical Manipulation,’ Vol. 
3, pp. 1274 to 1295; in Nichols Cyclopedia of the 
Physical Sciences,” pp. 675 to 686; in Herschel on the 
Telescope,” pp. 126 to 178, or ia ‘t Pritchard on Optical 
Instruments.” He appears to wish to work a metallic 
speculum, the mat: rials for which he could, of course, pro- 
cure in Manchester; but, if he will take my advice, he ill 
grind a glass speculum instead (any sort of glass will do, 
provided it i.e thick enough), and silver it by the proccss 
described by M. Petitjean at p. 148 of Vol 2 of the Exe- 
LisH Mgcuasic, It will not cost him a tithe of what a 
metal one would do, and will be easier to manipulate in 
every Way.—A™ AMATEUR TURNER. 

CLEAR VARNIBHING FRET Work.—‘'Ubique’’ will find 
clear varnish at any of the London makers (ask for white 
hard varnish), All the best London pianoforte makers 
French polish the fret work. Surely this is delicate enough. 
In America the pianos are varnished and rubbed down 
with pumice stone, then finished with a coat of clear 
varnish. In this method there would be the rubbing, 
which would be as bad as polishing, and a fifty times 
longer process. I have no doubt they have better varnish 
in America than can be had in England. French polish 
will not stand the climate, whieh, doubtless, caused a 
search for better varnish —A FRET Corrgr. 

SPsCCLA FOR TLRSCOPR.—-If ‘ Astro” will write to W. 
Smith, 43, St, Stepuen's-strest, Salford, he will obtain the 
3 information respecting specula for telescopes.— 

. 


— The microscope 
times is probably 


GRINDING AND POLISHING 8PECULA,— Astro” will fod 
ample instruction as to casting, grinding, and polishing 
specula in Edwards’ treatise, annexed to the Nautica: 
Almanac for 1787,” or in Nicho.son’s Chemical Dic- 
tionary” (quarto), and in the Mrcaanic, Vol. 2, by James 
Smith, author of The Panorama of science and Art.“ 1 
dave made specula from 2jin. up 10 Sin. diameter, The 
best co u position was 3208. copper 1b fon tin, 1402. arsenic, 
and joz.szinc. The zinc seizes what little oxide that may 
be mixed with the coppcr, and rises to the top, and is 
skimmed off as oxide of zinc. Use no more heat than is 
necessary, stir it well from the bottom of crucible to top, 
and when it shines like mercury, pour it off quickly into 
38 HTE whch 1 be Av caat kop, Best copper 
abou per lb.— n lljd. per lb.—may be in 
Manchester.—P. A. BOWLES. N 


Alx-GUx. — Thanks to John Agriculturist for the 
description of his alr-gun.— C. W. 

IxDbiax Inx.—In reply to a recent enquiry under this 
head. I send the following extract from an old work, en- 
titled “ mon gome: y Martin's Eastern Indla: ”—' A fow 
persons live by making ink, which is kept both in a liquid 
and solid form. 95 s w. of linseed oil, give 6 s.w. of lamp 
bla k, collected by an earthen PRT Take 4 s.w. of lamp 
black, 5 s.w. of gum arabic, add a little water, and rub in 
an iron mortar with a wooder pestal for three hours ; then 
infuse 1} s w. of gall nuts in 10 s.w. of water, add the 
Strained infusion to the rubbed materials. Then rub sgain 
for three hours, then put the pot into the sun or a warm 
place, until the paste dries autticientiy to admit of its being 
made into small jumps or cakes.”—-Georce DUTTON. 

Soap Makinc.—In reply to Robert Marsh’s enquiry I 
beg to say that h3 can derive much practical information 

‘ou soap making in all its branches by consulting such 
works an Merfit’s, Kurten’s, and others, to be had from 
Me srs. Trubner and Co., or Messrs. Spon, vis, A Treatise 
on Chemistry, applied to the Manufa:ture of Soap and 
Candles.“ price from 253, to 30s. (Merflit' :), Kurten on the 
Art of Manufacturing Soaps, &c.,” price 63.—GsgorGer Dur- 
TON. 

ExOINE FOR Dreiviec Boat.—R. T. asks for dimensions 
and price of a double engine suitable to drive a boat of 
Iöft. long. I have in my po:session the castings requisite 
for the purpose. I desigued them two years ago fora 
boat of 16ft long, but as I removed from a seaport town 
I abandoned my intention of finishing them, The cylin- 
ders are 3in diameter and Sin. stroke oscillating, and were 
originally intended to be inverted at an angle of 45°. 
The cydnders are not bored, but some filing work has been 
done about the steam chests, &c.—Locomorive, St. Helen s, 
Lancashire. 

Exaixes FOR Boats.—Let R. T. write to Mr. Parker, of 
Lilford road, Camberwel!. He has lately tried a boat of 
about the same dimensions, and very successful he 
was. 

MOULDER'S Gp. — A Moulder” can get the fo lowing 
works from Messrs. Spon, 16, Buckle-sbury, London price 
5s post free, published 1864, viz., “ Overman's Moulder’s 
and Founder's Guide, a Treatise on Moalding and Founding 
in green sand, dry sand, loam, and cement." Moulding of 
Machine frames, Mill gear, Hollow ware, Ornaments, 
Trinkets. Bells, Statues; Description of Mou'ds for Iron, 
Bronze, Brass, and other Metals, with receipts for Alloy, 
Bronze, Varnish, and Colours. Another Moulder's Guide 
can be had from Trubner, 60, Paternoster-row, price 43. 
6d. — GRORNGE DuTTON. 

BastakRb WHEEL is a term usually restricted to a bevel 
wheel, which is not entirely of the same pitch as the 
wheel it works into. The accompanying rough sketch 
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will exp'ain my meaning: -A B, a pzir of bevels working 
at rizht ang es; O a bastard wheel working into A of the 
same number of teeth as B. By comparing B and C it 
will be seen that, although they are the same diameter and 
pitch at the back, yet at the f.ce C is larger in diameter 
than B. and consequently the pitch of O will be coarser at 
the face than A. A bastard wheel is usually made to save 
the t:ouble of making two wheels.— J. C. B. 

Prron OF WHEELS.—I fear WM. Gale will find it difficult 
to arrive at what he wants by Joseph Stanley’s arithmetic, 
Mr. Staniey says if the number of cogs be multiplied by 
the pitch, the product will be the circumfer nce, which 
product multiplied by 7 and divided by 22, will give the 
diameter; buta little consideration wiil show that the result 
is erroneous, and the greater the pitch, the more the error, 
because the pitch and number of cogs form a polygon of as 
many sides as there are cogs. Now takea simple case: 
Suppose a wheel of 6 cogs, and 6 in. pitch, then according 
to Mr. Stanley, and C. A T., the circamference would be 
36 in., bat according to Euclid it would be 37-6992. IfI 
understand Mr. Gale, what he wants to know is where to 
circumscribe the pitch line on a wheel: if so, half the heght, 
(or, as some call it length,) of the cog, less by what is re- 
quired for freedom to work is the proper plan. — JAMES 
SHARPE, 

Cxock.—I am sorry to find that T. E. Merritt miunder- 
stands my illustration of th» faulty part of his chuck. In- 
stead of expanding the hinged jaws 4 of an inch each, asI 
show in illustration, making from } inch to j inch, say: 
suppose the chuck to be made for 1-16 h drill, expand the 
jaws and put in a 2 16th or ; drill, measuring the shanks to 
increase or diminish according to size of drill. I contend 
the nut will choa: upon the jaws, unless, instead of the 
nut being coned to the same angle as the jaws, it be rounded 
whieh will then adapt itself as the Jaws are expanded, 
trusting this explanation sufficient, perhaps some other 
s: bscriber will give an Opinion upon this subject.—H. 
GRaY. 


By alloying a metal with a non-metallic substance the 
conductive power of the metal is altered as shown in the 
case of the combination of iron with carbon, thus—forged 
iron is represented by 486, steel 397, and cast iron 359, 
silver being taken as 1,000. 

THe Government proposes to appropriate the vacant 
land at South Kensington, one pertion to the reception of 
3 Collections from the British Museum, the other to 

ents, 
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ANSWERS AND NOTICES TO CORB- 
RESPONDENTS AND BEBADEBS. 


ALL letters intended for the Editor should be ad- 
dreased to 75, Fleet-street. 

Letrers applying for information to be farnished by pos: 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and manuscripts, as the Epitom eannot under- 
take to return such as may be rejected, 


A. Law.—You can purchase the disenfecting fluid of any 
chemist in a moderate way of business. 

GROO DU rrox.— We have searched the last six number 
of the work you name without success, If you can 
furnish us with the exact date we shall perhaps be able 
to meet your wishes. 

SLIDE VaLve.—Received too late for eagraving diagram 
this week. 

A WELL SATISFIED SUBSCRIBER FROM THE BEGINNING.— 
Received with thanks. 

J.E P. W.—See article in next number, 

Jas, Cownon —We shall be glad to accep! your com- 
munication on traing of wheels. 

Carspon.—We have not the correct address, but should 
think that the Post-office authorities ought to have found 
the firm through your direction. Try the Post office 
Directory. Thanks for your hint respecting the shops; 
we will see that a better supply is forwarded. 

Giascow —If you wish for a good second-hand one you had 
better advertise ; you can then select for yoursel 

CHABLES WATERHOUSE —Directions have been given in 
the last two or three numbers. 

J. Sroxz. - Mr. Page is one of our chief engineers. We 
cannot recommend you any special book, but you will 
find constant reference to works in hand in the pages of 
the Builder, Building News, and Practical Mechanics 
Journal, 

BICKERDIKB.—Gentleman's Magazine, Bradbury and Evans, 
Whitefriars, price 2s 6d. monthly. 

FREDERICK JOHNSTON. — Not applicable to all the purposes 
ofthe steam engine. It is but as yet in its iofancy. 

J. Davinp3on.—Received, and under consideration. 

W. H. M.—Such glue has been tried but will not work. 

J. T. M.—In our opinion steel is deci ledly the best; 
the Americans also give it the preferenc:, 

X. x ¥,—Can obtain such a work of Lockwood, Pater- 
noster-row. 

W. G. P. (Dublia.)—Your boiler wull require to be 
about 18 inches in height—of copper, brazed, with about a 
dozen brass tubes under a foot in length, and not more 
than jin. diameter. Your boiler should be of, say 11 in. 
diameter, the internal tire-box three inches less outside 
diameter, and seven inches from grate to crown. A smoke- 
box of sheet iron, domed, can be fitted on the top of the 
boiler, with a funnel half as high again as the boiler, of 
not less than two inches diameter ; into this turn your 
waste steam. For fuel, we find for such boilers that 

small coke is most generally used. You might beable 
t» purchase such at second-hand, Why not speculate a 
few shillings ? 

Jas. MatHeR.—We should advise you to keep to the model 
engines; they generally find a ready market. 

ARNOLD Henry.—You can obtain it through any respect- 
able optician. 

Davip COPPERFIELD. —Thanks for the suggestion. It is 
our wish to keep our advertisements as close as possible 
go as not to interfere with the general matter. 

L. M.—Jas, Muin,--A GLASGOW SU SORIBER.— J. B, Jogxa, 
and others, are also answered by the above. 

Taos. T. B.—So much will depend on circumstances that 
we can scarcely venture an opinion. Perhaps £100. 

R. P. (Dublin).—Was snapt up in no time, but there may 
yet happen another chance, Al advertised in the 
Exchange have been, we believe, exchanged to 
satisfaction. 

A Manx Max. We can judge of nothing unless you forwsnt 
us a drawing. Such a con rivance is really wanted; send 
a sketch and you shall have our opinion, 

ALTRAZD P. WIIE.— Thanks. 

J. M. - Tou must first state the work you want to turn out 
of your mlll. 

AnTHRACITE.—Only, at present, from a mannfecturing 
chemist, If there is none in your town, a dispensing 
chemist coald tell you the nesrest, and to him you could 
write. Respecting the technicalities spoken of, it is 
simply impossible to avoid them. You aro aware there 
is no royal road to knowledge, and, givinz the quantity 
of matter we do weekly, it is impossible for us to go on 
repeating—which we should have to do to comply with 
your request. The queries, as you are aware, are 
an.wered by working men, and really we have so many 
thanks sent us for the answers, both there and other- 
wise, that we are inclined to fancy you are somewhat 
mistaken. We say this without any intention of offend- 
ing. Respecting the technical terms, the use of them 
in an order to a chemist will be sufficient; you may 
prove this on trial very quickly. 

J. B (StRooD).—You would require to do it through an 
advertising agent in London—send a specimen adver. 
tisement, and a request to know his charges for inserting 
it in two Belgic and French papers, once a week, for a 
month, to W. Thomas, 26, Brydges Street, Covent Garden. 
You will find the wages in most cases about the same 
allowing for differences in prices of various things. There 
is some capital practice to be had in both couatries, just 
now. 

VaktTicaL Saw.—We have no doubt a few shillings would 
be well spent in our advertising columns. Numbers of 
5 readers we are certain would be able to sult you to a 


Stzax Jur.—Tho entry into the box of the p should 
be as small as possible, but the difference be almost 
inappreciable, 
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J. W. R. (Newoas?LE-on-Trme).—A correspondent in our 
lest, as you will have noticed, has given an opinion 
adverse to yours. The scheme is patented; we have 
elsewhere inserted part of your query. 

%% We have to ask our correspondents to sign their com- 
munications that they may be able to recognise the 
answer. A Bubscriber” is no signature—we have 
them by the thousand; the same with ‘‘ Well Wisher,” 


PROGRESS OF INVENTION. 


Morrvae-Powak EZGIxIs.—An invention has been 
provisionally specified by M. Gerin, of Paris, which relates 
to a means of utilising the expansion of gases and 
vapours at all pressures and temperatur.s, by combining 
the rectilinear to and fro motion of several pistons united 
together for the production of rotary motion theref.om, and 
so as to obtain motive-power acting constantly in the 
same circular direction without the aid of intermediate 
parta, which absorb a large part of the m .t.ve-power through 

ction or otherwise, 

Fimgsaioxs.—In the course of a discussion st the 
Academy of Sclenoes on the 5th inst., on a paper by Captain 
Caron, it was stated that the firebricks used in France for 
metallurgical pu are brought from this country, and 
that they are sold at one franc cach. It was suggested by 
M. Boussingault that magnesia bricks would not be more 
expensive, and it would 4 that there is an advantage 
in using this substance. In this country crude fireclay is 
worth from five to ten shillings or even a guinea por 
ton. 

Manvractuss OF STAEL AND Homocencovus Inox.—The 
easence of the invention of Mr. Robert Mushet, of Chelten- 
ham, consists in refining or purifying meited pneumatised 
pie or cast-iron by the joint action of the pneumatic 

ast, and that of successive eliminations, by means of the 
said pneumatic blast, of the carbon and manganese, and of 
the carbon, manganese, and titanium, of rep-ated doses of 
spiegeleisen, or of splegel-isen, and titanic pig-metal, 
jointly added to melted pneumatised decarbonised pig-iron 
or cast-iron. 

Krrino Brioxs.—By the simple aud not novel invention 
ef moulding common bricks with dovetailed grooves in 
various ways, by means of which they can be moro firmly 
cemented together, a decided improvement in the construc- 
tion of brick walls appears to have been secured, at little 
or no additional cost, and, indeed, tothe saving of the 
coset of iron bonding. The pateniee is Mr, T. L. Jowitt, 
of Swan-en, architect. His specification includes the 
manufacture in any piastic material. The various applica- 
tions of such an inVention wil: be very obvious to our pro- 
fessional readers; but we may instance a secondary or 
incidental one: thus, by inserting pieces of wood, flush 
with the piaster, in the grooves before setting, joiners’ 
werk, or any ornamental work requiring nailing, can be 
easily fixed. The bricks oan all be made and used as 
common bricks, and architects and engineers can spesify 
them without breaking exusting contracts, 


PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal 


APPLICATIONS FOR LETTERS PATENT. 

442. ra cag gran real gre Tonnis n-road, im- 

emen a us em in iluso 
exhibitions, i Por g 

444, Montague Richard Leverson, 66, Bishopsgate-street, 
London, improvements in the manufacture of gas 
suitable to be used for illumination or for obtaining 
heat or motive power.—A communication. 

447. Samael Marland, Clayton, near Manchester, improve- 
ments in obtaining aad applying artificial heat, and 
in apparatus employed therein. 

440. Oharies Gilpin, Esq., 10, Bedford-square, improve- 
ments in the production of copper or other metallic 
plates, for the purpose of printing therefrom. 

453. Samuel tvilliam Keliy, Cardiff, improvements in the 

456, J a Ordan. Leods ea a 3 

0 8 improved means or a for 
the extinguishing of fires in steam W and 
other buildings in which steam is used. 

457. William Robert Lake, 8, Southampton-buildings, 
Ohancery-lane, improvements in vices. 

468. Frederick Ransome, Southwark-bridge, improvements 
ue manufacture of building blocks of artificial 
stone, 

459. William Cotter, Hackney-road, improvements in 

heating apparatus used for nfeiting glue, and for 

heating wood and irons. 

Brnest Baron de Gablenz, Berlin, an improved 
system of submarine telegraphic cable for the trans- 
mission of electric despatches, 

467, Robert Smith, Paper staining Works, Hyde-road, 
Manchester, certain improvements in printing designs 
on paper for hangings, coverings, sun biinds, and 


er : 

460. Michael Henry, 68, Fleet-street, improvements in 
photography, and in the procese of producing prineing 
surfaces and other like surfaces by the aid of photo- 
graphic agency.—A communication. 

473. Henry Edward Newten, 66, Chancery-lane, improve. 
ments in optical instramentsa—A communication, 

479. 1 homas Adame, 5, Duke street, Adelphi, improve- 
ments and applicable to slide valves, pistons, and 


450, d Nicoll, Oaklands Hall, Kilburn, ents 

im the construction of electric telegraph conductors, 
and in the method of preparing and laying the same 
also in the machinery or apparatus to be employed 


therein. 
469, Thomas Oharies Boutet, Lewisham-road, Greenwich, 


406. 
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pa paanan; term 42 years unexpired, at £14 per annam— 
90⁰. 

Leasehold residence, being No. 68, Hemingford- road, 
Barnsbury, let at £86 per annnm, term 98 years from 1844, 
at £6 per annum—2£425. 

Leasehold two houses, being Nos. 2 and 4, Caledonia- 
street, King’s-croes, also two cottages in the rear, prodacin 
£96 4s. per annum, term 88 years unexpired, at £8 eac 
per annum— £610. 

Leasehold house, being No. 48, New Church-atreet, Ber- 
mondsey, let at £24 per annum, term 24 years unexpired, 
at £2 per annum — 150. 


a new system of bridge, with a means of constructing 
them of a single reach or span from one bank to the 
other, that is, without piles between the abutments. 
602. Adolphus Hen Linnington, 53, Penchurch street, 
improvements in radders and steering apparatus. — 


$ communica! ion. 

603. James Heywood Whitehead, Saddleworth, York, 

improvements in apparatus for heating the feed water 
for steam boilers. 

608. Henry Willis, Worcester, improvements in mechanism 
for converting r motion in reciprocating motion. 

613, Josbua Kidd, Battersea Rise, improvements in car- 
buretting low pressure superheated steam, air, or coal 
gas for ligh'ing and heating purposes, fur generating 
steam or hydro-carbon vapour, and in apparatus em- 
jloyed therein. 


MEETINGS FOR THE WEEK. 


TusspaYy.—Medical and Ohirurgical, 8}. Olvil En- 
neers, 8. Mr. Edwin Clark, ‘‘ The hydraulic lift graving 
ock.” Zoological 81. Ethnological, 8. 1. Sir John 

Lubbock, Bart., and Mr. Frederick Lubbock, ‘‘ On the true 
assignation of the bronze weapons, &c.” 2. Mr. John 
Crawfurd, ‘‘On the origin and history of written lan- 
guages” Royal Inst., 3. Professor Frankland, F.R.S., 
On the non-metallic elements.“ 

WIDNESDAT.—Society of Arts, 8. Report by the Secre- 
tary, On the results of the Art-Workmanship competi- 
tion, from its commencement.” 

THuRSDAY.— Royal, 8}. Antiquaries, 8}. Linnæan, 8. 


LIST OF SPECIFICATIONS, &o. 
PUBLISHED DURING THE WERK ENDING 17TH FEBRUARY, 1866. 


650. Blast-heating stoves for furnaces, R. Howson—4d. 

691. Refrigerating or freezing liquids, J. Henderson—l1s. 4d. 

703, Fibrous material for maufng paper, J. Webb—4d. 

704, Regulating lamp shades or reflectors, W. Clark —8d. 

Preparing colouring matters, F. Wise — 4d. 

. Facilitating dental operations, W. D. Napler—4d. 

. Supplying measured quantities of water, c., R. G. 
ray—4d 


Ratt a 
703. Breech loading fire-arms and cartridges, F. A. Braend- | Mr. Herbert Spencer, ‘On circulation and the formation 
lin — 18. 2d. of wood in plants.“ Chemical, 8. 1. Mr. C. R. Wright, 


Levers for railway switches aud sigoals, J. Deas— 10d. 

Heels for boots and shoes, d Evans —8d. 

Breech- loading fire-arms, R. A. Brooman—8d, 

Photography, R. A. Brooman—4d. 

. Protecting telegraphic instruments, A. Bertsch Ad. 

. Safes, E. D. Hodgson —18. 4d. 

Drying and sorting coals, ores, &c, F. H. Warlich—4d, 
6. Lace or net, J. Wilkie—4d. 

717. W hydro- carbon liquids, G. T. Bouafleld — 

18. 


. Bleaching and dyeing yarn, L. Gantert—10d. 
. Securing uniform temperatures, A. V. Newton —4d, 


% Ohemical action of sunlight.’’ 2. Prof. Church. New 
Cornish minerals.” Royal Society Olub, 6. and 
Amateurs, 8, Royal Inst., 8. Professor Frankland, F.R.S. 
© On the non-metallic elements.“ 

Fripay.— Royal Inst., 8. Mr. G. Scharf, On Por- 
traiture.” Pblſological, 8. Archseological Inst., 4. 

Sar. — Royal Inst., 3. Rev. G. Henslow, On systematic 
and structural botany.“ 


BUILDING AND ENGINEERING CON. 
TRACTS OPEN FOR TENDER. 


720. Trimming, J. P. Booth—4d. ; 

721. Colour prlaüag, I. Bagga—4d. Excavation and building a brick gasholder tauk, 104 ft. 
722, Tuyeres, N. N. Solly—4d. in diameter, and 88 ft. deep, with hydraulic well, and coun- 
723. Electric piles, &c., W. Clark—8d. terforts complete for the Corporation of Stockport. Par- 


ticulars of Mr. Jacques, engineer and manager, Court-honse, 
Stockport. 

Supply of an iron wharf crane, warranted to lift five tons 
as a working average, to the Southampton Harbour and 
Pier Board. Particulars at the office of the Surveyor, at 


. Smoke vents or chimneys, T. Kennedy 4d. 

. Stockings, &c., H. Owen—4d. 

. Keyless watches, H. Ohevob—8d. 

727. Distilling oils from coals, &c., W. E. Newton —1s. 
Safes, E. Loysel—4d. 


729. Obt ining sulphnrous acid, A. P. Price—4d. hia office, Town Quay. 

730. Cooling animal and other charooal, J. F. Brinjes—10d. | The Town Council of the Borongh of Dorchester invite 
781. Gas engines, H. Smith—4d. tenders for the following works :—Contract No. 1.—For 
782, Treating an purifying oils and fats, C. Morfit—4d. supplying and erecting a compound or condensing Steam 
783, Mall and despatch bags, &c., d. T. Bousfield—4d. Engine, with a Boiler and Pump, capable of lifting 30,000 


gallons of water per bour from a well to a height of 160 ft. 
Contract No. 2.—Four supplying about 500 fs. of 12 in. cast 
iron water pipes, Particulars m Jeremiah Jowett, Esq., 
O. E., at the Guildhall, Dorchester. 

Erection of a oy reais Lantern, and for otber ironwork 
for the Flatuolm Lighthouse, near Cardiff. Parstioulara 
of P. H. Berthon, „ Trinity House, London. E. C. 
Tenders for a Telescope gasholder, the inner lift to be 
100 ft, and the outer 102 fc, in diameter, and 32 ft. deep, 
with the requisite guides, rollers, columns, and girders, 
complete. Particularsof Mr. Jacques, engineer and manager, 
Uourt House, Stockport. 

Supply of broken granite to the Toitenham Local Board 
of Health. Particulars of William Heath, Esq., Board 
office, High Cross, Tottenham. 

Tue Commissioners of her Majesty's Works and Pablic 
Buildings are prepared to receive tenders for the ordinary 
works and repairs to public buildings. Particulars at the 
Office of Work s, Whitehall. 


TENDERS SENT IN FOR BUILDING 
WORKS. 


784. Preserving timber, B. B Boulton—1s. 6d. 

. Threshing machinery, M. Meisel—4d. 

„Rolling and shaping metals, J. Ramsbottom—l1s, 10d, 

Mining coal, &c., J. Farrar, and E. Booth—10d. 

„ Railways, W. Loeder—10d, 

789. A tural implements, J. Seaman—8d. 

Working railway signals, R, Bell—10d. 

. Musical instruments, W. Brookes—10d. 

742. Threshing, dressing. and grinding grain, &C., J. 
Marshall—4d. 

. Steam generators and evaporators, A, V. Newton—6d. 

„Differential wheel gearing, J. Standfield—4d, 

. Railway breaks, H. A. Bonneville — 8d. 

Pencil shield, C. A. Wheeler—4d. 

747. Tempering knives, tools, &c, H. Wethered—4d, 

48. Steam engines, B. Lawrence—8d. 

„Telegraph posta, G. Dibley, and F. Braby—10d. 

. Looms, J. Bullough — ls. 6d. 

761, Combined steam engine and pump, J. Goodfellow—4d. 

„Treating waste canvas, &., W. M. Williams—4d, 

Lamps and lanterns, A. V. Newton—Is. 

. Cocks or valves, W. Roberts—4d. 

Driving smiths’ fans, J. Cookson—4d. 


756, Lyp machines, T. Ogden—4d. For new warehouses, Pudding Lane, Oity. Mr. Robert 
B „ . . Edis, 4, Osnaburgh Terrace, Hegent’s Park, architect :— 
i ng. G. —-8d. : le 50 

Weft stop motions for looms. B. Pihing—10d. Manley and Rogers, £1,804; Sharpington an 4 


Brown and Robinson, £1,410; King aad Zons, £1,340; 
Conder, £1,227. 

Rebuilding part of house No, 16, Princes Street, Mile 
End, New Town. Mr. G. H. Simmonds, architect :— 
Read and Son, £235; Outhwaite, £225; Wood Brothers, 


„Peeling almonds, J. H. Wathew—4d. 

Drawing off liquids from casks, J, Walls —10d. 

. Mordanting cloth and yarns, T. Kenyon, jan,—4d. 
„ Attaching buttons to fanrics, F. WIse — 1s. 


764. Brushes or brooms, J. Vero - 4d. £214; Langmead, £190; Tolley, £187. 
765. Preparing hyposulphite of lime, J. O. Stevenson —4d.] For four Houses and a beerhouse at Bowles Dale, Chatham 
766, Sewing machines, O. Robinson—4d. for W. Smith, Esq. F. H. Andrews, architect, Rochester, 


T. S. Cross, n, £1,740; Kemp, £1,700; Naylor and Son: 


21,647; Collins and Son (accepted), £1,422 18s. Id. ’ 
Alterations and additions at Ne. 5, Surrey Place, New- 
ington Butts Mr. J. Turk Lacey, architect: — Messrs, 
Southall and Watson, £210; Mr. M. Dentson, £182 28. 


. Adkins—id. 
768, Floor cloths, J. H. Kidd, and J. C. Mather—10d. 
769. Paper collars, S. S. Gray—1s. 
770, Mouth-piece for cigars, T. Oliver, and J. Musto -A. 


. om ibe Comments of | Mi. J. W- Jacob, ITS 188 
t the an So and postage 3 zor the restoration of Billingshurst Church, Sussex. 
So ne br Pert Ges Order, wade parable at exoveding Ga must Mr. Robert Edis, architect :—Waddy and Sons (including 
High Holborn, or Mr. Bennet Woodcroft, her Majesty’s Pateat Office. | new seats, &c), (accepted), £1,302. 

We cannot undertake to forward Specifications, or Sooks advertised 


LONDON COAL EXCHANGE. 
Cowpen H Aer, 10e. e tler, 10e; H lywell 
, . mas artio 7 Do 
Main, 17a. ; Tan eld Moor Bates, 16s. Eden Malu, 16s. 


PROPERTY RECORD, 


—— 
ALES AT GARRAWAY’S. 6d.; Shaws Hartley, 18s. 6d.; Walls End Ha; ton 
5 a Mr NERIO. 16s. 91.; Walle End Braddyli's Botten, 17a.; Walls End 


Haswell, 18s. ; Walls End Hetton, 183. Walis End Hetton 
Lyons, 158. 9d.; Walls End South Hetton, 17s. d.; Walls 
Ead Tanstal!, 15s. 9d.; Walls End arade, 3 
Walls End 1 od.; Walls End Kelloe, 17s. ; 
Walls End Bast lepool, 17s. d.; Walls End South 
Hartlepool, 176. Walle End Tees, 178. 6d.; Walls End 
North Btaflordshire. 


17s. 
Ships at market, 75; sold 44; unsold, 31; ataea, 25. 


Leasehold residence, being No. 6, Compton-terrace, Isling- 
ton, let at £90 per annum, term 06 years from 1821, at 810 
per annum old for £1,300. - 

Leasehold three residences, being Nos. 80, 85, and 36, 
Richmond-crescent, Richmond-road, Barnsbary, prodacing 
2158 per anami, term 85 years unexpired, at £8 each per 
annum A 
Leasehold house, being No. 177, Easton-road, let at &54 


[Marcu 2, 1866. 


AUTION.—WESTON’S PATENT PULLEY 
BLOCKS.—IN CHANCERY, Taware v. Storr. Before his 
His Honor Vice-Chancellor Sir W. P. Weod and a Jury, 
Dec. 11th, 18th, 13th, 15th, and 16th, 1865; and before Honour 
on Motion for a New Trial and Motion for Decree Fe Sth, 13th, 
1966. The Special Jury having found a verdict for the tiffs, and 
ood having made a Decree for a Per. 
pone Injunction to restrain the Defendaut James Stott of Bech- 
e from infringing Weston's Patent, and ordering the Defendant 
to deliver to the Plaintiff's all articles made according to the Inven- 
tion, and to pay to the Plaintiffs the costs of the suit: 

ALL PERSONS are hereby cautioned manufacturing, 
purchasing. or selling any Differential Pulley Blocks similar to 
the Plaintiffs. Application 
will forthwith he made to the Court of Chancery for INJUNCTIONS 
de found infringing Weston’s Patent 

may be obtained from the Platutift's 
Wholesale Agents, S. and E, Ransome & Co., 31, Exsex-street, Strand, 


J. HENRY JOHNSON, 
47, Lincoln’s Inn Fields, London, 
Plaintiffs Solicitor. 
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ME RAUGHTSMAN (Engineering).—Wanted, a aitaation 
LATEST aise aslo F £ TALS ° 2 d. as above, at home or abroad. Undeniable references. 
British—cake and tile. .... her ton 95 0 0 96 0 0 | Address, A. B., Bessy’s library, Clapham-road. 
hee e e 99 0 0 101 0 0 Bann (Jobbing) and others. A Young Man, 24, 
Pig in Scotland . . . . .. Per ton. 8 10 6 cash. wante Employment as Painter, Plumber, or Glasier ; | His Honour Vice-Chancellor 
Welsh Bars, in London.... do 715 0 0 O 0 | can make himself useful as jobbing carpenter ; good refer- 
Wales 0 6 „ 66% 6 %%% do 6 15 0 7 0 0 ences, A. B., 25, Bacchus-walk, oxton. 
Sheets, single in London 2 0 do 10 15 0 . 
Hoops, first quality. . do 9 15 0 om SITUATIONS VACANT. 
LEAD. Weaton’s Patent not manufactured b 
a Forel eeeresesesegveeseoresess er ton 20 10 0 2) 15 0 
Reine marlin 5 do 22 10 0 — RON Bedstead Makers. —A man wanted; must be able * 
QUICKSILVER oeo . . per bottle 7 15 0 1 17 6 to make chairs, cabinets, testers, &c.; also a lad for | e Oe are 
STEEL. painting and taking out goods. Apply at 10, Stanhope- | London, W 
Swedish faggot . . . . .. per ton 0 0 0 — street, Hampstead road, N. W. 
90 8 do 15 10 0 16 0 0 — a, 
II. 
English Blocks. .. . . . . e . per d i 1 0 — „ wanted. At W. Myers and Co., 
Banca. ... b 6 6 6 0 — d 


PRIOES CURRENT OF TIMBER. 


Per load— E 8. £8 s. & 6. 
Teak . . . . . .. 11 10 12 10 Canada ndqual. 13 10 14 0 
Quebec, red pn. 8 8 4 18 8. Petersburg 

yellow pine 215 8 10 Fol. . . . . 1010 12 0 

el LEALE EIEE] 0 0 0 0 land ese bees 8 0 10 0 

elm Ssescoeesess 8 10 5 0 Memel setsece 0 0 0 0 
Dantsic oak...... 3 10 6 0 per 

r 00 eee 2 5 8 10 C. 12 ft. 

Memel fir 0% % % 3 0 8 10 by 8 by 
Riga eesesasseseeose 8 5 8 10 9 in. yellow 18 0 28 0 

Swedish ....... 2 0 2 10| Deck, Plank 

Masts, Quebec, Dan tsio, 
zoor pmo 59 ae tae eae ne 1 6 

pine... oe 0 0 ves, perstan 2 

Lath wood, Dant. ard M. 

fm... 510 6 10 Quebec, pipe .. 80 0 85 0 

St. Peter's.. 7 O 8 0 cheon . 30 0 25 0 

Yellow Pine, per Baltic crown 
reduced 0. pipe eeccceceel 10 0 190 0 
Canada, ist qual. 17 0 19 10 
MISCELLANEOUS. 
8. 4 . a E 8. 
Punos STowB pr Olive, Gallipoli... 568 10 0 0 
eeeesesaenes 5 8 0 Cocoanut, Coch. 

OILS, &0. eseesevegess 51 0 52 0 
Seal, pale pr. tun 50 0 0 0 Palm, fine ........ 41 0 0 0 
Sperm body ......120 0 0 0 Linseed . . . . ... 39 0 0 0 
Cod 0% 9%eS6eseseseseeeee s: 50 0 0 0 Rapeseed, Bng. 

Whale 8th pale LALIT KIET] 53 0 0 

pale . . .., 48 0 60 0 Cotton, seed ...... 82 10 39 0 


IMPORTANT TO 4 ADVERTISERS. 
The Pror of the “ English Mechanic” gives inser- 


at the 3 of One Shilling each Advertisement, if not 
enty Words. Every additional Bight Words 


Postage stamps received from advertigers in the country. 
OFFICK, 75, FLEET STREET, LONDON. 


SITUATIONS WANTED. 


WANTED. by an able Engineer, a Sitaation in taking 

charge of Engines, &., in an establishment. 

Apply by letter, to C, 37, Office of the Kactisn MECHAN), 

75, Fleet - street, London. 

W NTED, by a Good Draughtsman, a Situation in 
the Architectaral or Mechanical branch. Good 

references, Apply, C.C., 25, Devonshire-street, W.C. 


WANTED, by a Young Man, aged 20, a Situation as 
Assistant Engineer, on board a small Merchant 
Eemer, Address, J. B., Post-office, Wednesbury, Stafford - 


(WASTED, by a Young Man, a Situation as Improver 
in the Pattern ing, or to drive an Engine. 
Address, S. Collett, Gaseley, Suffolk. 


ANTED, an Engineer and Millwright, a Situa- 

tion as Working Foreman, or to erect and keep in 

repair machinery.—Address B. Blake, 12, Freeman’s-lane, 
Horselydown, London. 


6 Makers and Upholsterers.— Wanted by an 

active Young Man a Situation as Good Jobbing Hand, 
used to fixinsr, &o.; good references. Address, J. Smith, 
9, Dorset-place, Pail-mall. 


ARPENTERS.—Wanted by a Young Man a Sitaation, 
aged 19; understands plain work. Apply J. C., 9), 
Graeftoo-street, Mile-end. 


G10 Turner wanted; also an Apprentice, outdoor. 
At J. Griffith’s, 66, Great Saffron-hill, Holborn. 


HEELWRIGHTS (Cart).—Wanted a Young Man used 
to light ani heavy work; one from the country 
preferred. 29, Ballspond-road. 


counting-honse of either of the above. 
knowledge of both trades. 


ER ented, a first class workman, for 
Dunedin, New Zealand: high wages will be given. 
For particulars, apply to Hughes and Kimber, West 


Harding-street, Fetter-lane, E.C. 


RNAMENT Work (one or two hands at black glass) 
wanted. Inquire O. J. Padgett, manufacturer of 
black and gilt jewellery, 21, Brewer-sireet, Golden-square. 


88 Makers (go!d).— Wanted one or two good 

workmen ; permanent situation and bert prices. Ap. 
ply for address, to Myddelton House, Myddelton-street, 
Clerkenwell 


AES eee . — E 
8 Springer wanted; good workman; constant 


employment. Apply. 25, Smith-street, Northampton- 
square, Olerkenwell. 


8 wanted, to the cbasg, prisa finishing, 


&c., in or outdoors. 


Apply at 66, 
street, Fitzroy-square, ee 


pper Charlotte- 


PPRENTICE,— Wanted a strong lad as an apprentice 
to the Lithographic Printing. Apply F. I. Han- 
cock, 37, Wood street, Uheapside. 


WANTED TO PURCHASE. 


WASTED, a small Self-acting Foot Lathe, Screw 
outing A complete. Apply to J. Vivian, 
Roman Gravels Mine, Minsterley, Shrewsbury. 


1 (amateur) wanted. Apply, with particulars 
and price, to A. B, care of Mr. Whitleys, Ironmonger, 
286, Pentonville-road. 


WIe two or three double wheel-turning lathes for 
carriage wheels. Address, stating price and maker’, 
name, to 1021, Engineer Office, 163, Strand London, W.C, 


FOR SALE. 


1 (Secret Springers) and some small Tools for 
Sale, cheap. Apply at 1, Lamb’s Conduit-passage, 
Red Lion-square, W. C. 


E for Sale.—One each of 10 and 1 horse 
wer, quite new. Apply to E. Page and Co., Lau- 


Fence Pountney-p ace, Oannon- street, E. C. 


SSC ͤ VVT 

Nerves for Sale. —New 7 and 4 hor-¢ power horizontal 
and second-hand 7 and 2 horse-power portable.— 

Soper and Hobbs, Wote-street Ironworks, Basingstoke. 


ANGANESE ORB,.—Abont 100 Tons to Dispose of 
now lying at Liverpool.— Apply to Ibbotson Bros. 
and Co., Globe Steel Works, Sheffield, 


PE ENGINES, of a Superior description, 
offered for Sale, on advantageous terms, or on 
deferred payments.— Apply to Fox, Walker, and Oo., 
Atlas Ironworks, near Bristol. 


DUBLIN 
INTERNATIONAL EXHIBITION. 


No. 632—Ciass ` D—Srorron 22. 
PRIZE MEDAL 


AWARDED TO 
ConA TV OO 8 
PATENT SAFE AND LOCK COMPANY 
(Limited), 
LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, 


FIRE-PBOOKF SAFES, LOCKS, &e, 
WITH SPEOIAL MENTION OF THE ` 
“WEDGE PROOF FASTENINGS’” 
or 
S. CHATWOOD 


AUTION to ARCHITECTS and BUILDERS, 
oe of complaints arising from the substitatica of 
SPURIOUS ARTICLES instead of 


for FRENCH WINDOW 


— —— a a — 


F. W. H. 8 VOLUMETRIC APPARATUS. 

F. W. H. a GOLD and SILVER SAVER. 

F. W. H's ECONOMIC FILTER and PERCOLATER. 

F. W. HART'S MAGNESIUM LAMPS, the first and best intro- 
duced, from 5s. upwards, Wire or ribbon, &. 

N.B—F. W. H. having seen neipled imitations of his inven- 
tions, he cautions a generous public against e on. All 
genuine articles bear his name and Trade Mark. Illustrated Circular 
of the above and other inventions on Application. 

52, CANTERBURY-ROAD, near Kingsland-gate, Lond N. 
Post-office Orders on Kingsland. groen Office. 8 


CONTRACTORS, ENGINEERS, SHIP 


oop Iron, Bar Iron, Nail 
> Convex, Half Round, Sash, Tyre, 
; Bar Iron of all sizes 


- 
ter, Bevelled, Ta 


ney Office, 
ARE, MANOHESTER. 


SUFFELL MATHEMATICAL 
INSTRUMENT MAKER, Ii, BRIDGE-STREET 
TMINSTER, begs to call attention to his Improved 

Levels Theodelites, as manufactured Her 
Majesty’s Government. The pocket sots of Instrumente, 
es 


BROOKS AND COB 


W. 
[MPROVED PARALLEL VICE and PATENT 
HARDENED FILES. 

a eber e g 
Philadelphia File and Parallel Vice Works, Bristol. 

Just Published, price 12, or 13 stamps per post, 

HE GAS FITTER’S GUIDE, containing the 

Principles and Practice of Gas Works aud Gas Fittings, with 


‘Address T. ELDRIDGE, 54, Murray-stri et, City-road, London. 
— . ——ñ —-—-᷑ ———————— — ES 


COMPLETE SET of SCIENTIFIC WORKS, 
By HENRY DIROKS, C.E., &c., for £2 11. 6d., or offered 
separately at prices annexed. 
DIFE OF THE MARGUIS OF WORCESTER, £1 4. 
MEMOIR OF SAMUEL HARTLIF, X. 6d. 
HISTORY OF ELECTRO-METALLURGY, . 6d. 
HISTORY OF SEARCH FOR PERPETUAL MOTION, 10s. 6d. 
OPTICAL ILLUSIONS, 28. 


London: E. & F. N SPON, 16, Bucklersbary. E.C. 


One Volume, post 8vo. with portrait, price 3s. 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 
Establishing the origin of the art. 

By HEN&Y DIRCKS, C. R. e., 

Author of The Life of the Marquis of Worcester,” &e., &c. 


BOOKS ON ENGINEERING 
AND ARCHITECTURE 


(EATIS, and POST-FREE to all of the 
World, E. and F. N. SPON’S CATALOG ot BOOKS, 
New and Second-hand, relating to Architecture and Civil. 


Mechanical, and Military Engineering, Metall „ and Mining, 
OA taine’ Matheraties and Natural 


London: E.& F. N SPON, 16, Bucklerabury. 


WORKMEN'S WAGES. 
AXTON’S TABLES: to enable Workmen at 


e de Ried forts pocket aorta team 
r or 
HENRY LAITON, d. and — Ia. or 14 eta 
MICROSCOPES. : 
OW TO USE THEM.—Third Edition, An 
Tllustrated Descriptive Catalogue, containing the names 
f ects. Post- — . (3 
e obj oS M stampa—F. and J 


Manch 2, 1866.) ENGLISH MECHANIO AND MIRROR OF SCIENCE. 341 
NEW BOOKS. THE VICTORIA BENEFIT SOCIETY 


Will be published Mancu 15, 1866, price 5s., Enrolled Pursuant to Act of Parliament (18 aud 19 Vict., cap. 6% 
A DESCRIPTIVE TREATISE on MATHE. | Chief office, 49, Fleet Street, London, E.C., with Branches throughout 


THE VITAL QUESTIONS OF THE DAY. 


MATICAL DRAWING INSTRUMENTS. o Country. HOW ARE 1001 WHAT I8 THE MATTER 


Br W. F. 8TANLI T, N VICE-PATRONS. WITH YOU? 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 1 Esq. Bey Jabez Bonis 2D, 
Theabove work will contain a description of all the Drawing Instru- Rey, Thomas Aveling. — 1 
ments that are of any value to the professional drau htsinan, and how E per Twelvet Esq. 1 3 
. y cular of thelr construction, Kaalitie, selection, J. Broomhall, Esq 1 YOR are the -questions: which we hear 
on, and suggestions for provemen will include a as eve oung and old, an s0DS 
p n of Instruments for striking useful g-ometrical forms—as | James Abbiss, Esq. laa Francis Bontems, Esq. of both sexes. In this ging and capricious ‘mate of 


Charles H . 
enry Elt, E ours very few of us can conscientiously reply with the plea- 


sant Very well, I thank you ;” on the contrary, the great 
majority of both sexes may be s:id to be always more or 
legs ailing in some way er another. Not for want of 
medicine, however, and costly medical advice, is this the 
general routine of our physical status in England. There 
are innumerab:e medicines at command, and no lack of 
medical advice; but still, disease or a state of hab. tual 
ailment is the general rule—perfect health being the rare 
exception. Perhaps, however, the most universal sources 
of our habitual ailments are the liver and the stomach, 
giving rise to that ceaseless torment of existence—D IS. 
PEPSIA or INDIGESTION, which sooner or later makes 
life a misery and a burthen, embittering the joys of the 
prosperous and intensifying the sorrows of the poor and 
needy. How gladly and gratefully do such sufferers receive 
even the temporary and transient relief afforded by the 
ordinary remedies recommended in such cases? It is like 
the drow man catching at a straw, for there is no real 
help in the g; these remedies do not reach the source 
of the malady, and to persist in having recourse to them 
ig to imitate the drowning man who should catch ata straw 
in preference toa boat or raft in his vicinity. Now, the 
boat or raft in the reach of these sufferers from IN DIGES- 
TION, DYSPEPSIA, and all Derangements of the DIGES- 
TIVE ORGANS, is at hand, Thousands are Sarat to 
attest the never-failing efficacy of PARR’S LIFE PILLS 
in these formidable diseases; and those who have been 
fortunate enough to try them have been enabled to restore 
a new lease of healthy existence to their broken constitu- 
tions, after having vainly used every other remedy—not 
only deriving almost immediate relief in the worst cases, 
but securing a permanent cure by the restoration of their 
organs to their normal activity, and that perfect purifica- 
tion of the BLOOD -without which no organ of the body 
can be sound or free from disease—without which there 
can be no health in the system. Such are the purpose 
and the invariable effect of PARR'S LIFE PILLS, as 
attested by thousands of both sexes and in every grade of 
life. And notenly in these distressing maladies have the 

been found eminently successful, Those harrowing PAIN 

IN TH H. BACK, resulting from DEBILITY and EX- 


Pron bese te has never appeared print ; as the Ediograph, 
Can Compcting Scale, Geumetrical Pen, &c. 
The work will be serviceably bound in cloth, and illustrated by 
over 200 Engravings. 

Subscribers’ names received before the date of publication will have 
proof copies of the work sent post- free. Remittance 5e.. may be in 


postage stamps, 


Hy. J. Phillips, Esq., F. S. S. AUDI Cornell Walford Eaq., F 
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. M. Murphy oseph A. Horner, A 
Edmund Fry, — | Henry Thomson, Eaq. 


PHYBICIAN. 
James Edmunds, Esq., M.D., L. R. C. P. 


STANDING COUNSEL 
Samuel Pope, Esq. 


THE 


WORKING ENGINEER'S 
PRACTICAL GUIDE 


TO THE 
MANAGEMENT of the STEAM ENGINE and BOILER 
WITH RULES AND INSTRUCTIONS FOR 
VALVE SETTING: 


So as to secure a Full Development of the Motive Power. 
Ilustrated by Diagrams and Eogravinge. 


By JOSEPH HOPKINSON, 


Of the Firm of J. Hopkinson and Co., Engineers, 
Britannia Works, Huddersfield. 

London: John Weale, High Holborn; and Simpkin, 
Marshall, and Co. Manchester: Thomson and Son; A. 
H ; and John Heywood. Huddersfield: B. Brown. 
Or the Author. Price 4s.; post free, 4s. Gd. 


BANKERS. 
The London and Westminster Bank. 
ACTUARY. 
W. g. B. Woolhouse, Req., F. N. A.., kc. 


More than 20.000 Pro for Assurance have been received, and 
upwards of £10,000 in claims. 
This society is pted to every class, saves all the expenses 41 


secures 
the advantages of a Sick Endowment and Burial Club; divides the 
whole ofthe Profits amongst the Members; and is enrolled under 
Act of Parliament, and certified by J, Tidd Pratt, Faq. ; 
a Pension in Old 


month at 28 years of , will secure 156. a Week in Sickness, with 
Medical attendance and Medicine. 4d. month at age 18 will 
secure £10 at Death, Is. 1d. per month will secure £10 at a period of 
13 years hence. Agents wanted in Districts not represented. Rules, 
6d, Tables and every information may be obtained by applying to 


the Agents, or 
FREDERICK AUGUSTUS NEW, Secretary. 
Agents Wanted in Districts not represented, 


Now Ready, On Sixpence, 
HE RIGHT and RONG of BENEFIT 
BOCIETIES, by Frederick Augustus New. Dedicated to the 
Right Hon. Lord Lee Oar 
“Few men could sit down to the task of writing on benefit 
ocieties armed with more knowledge and ability than Mr. New, and 
n the small and useful work before us he has brought intoa con- 
ensed form more information on the subject than we have ever be- 
* R between two covers.” —“ The Social Science Review,” Oct. 
0 
„ He wishes entire success to the work.“ Lord Brougham. 
London: William Tweedie, 337, Strand, Manchester: Abel Hey- 
wood, Oldham-street; and may be had of the Agents of the “ Vic- 
toria,” or ordered of any Bookseller. 


IHR PATENT OAP FOR MAPS, DRAWINGS, &c, 


POPULAR REC. ISSUE, eee WEEKLY NUMBERS, 


THE 
ENGLISH CYCLOPAEDIA, conducted by 
CHARLES KNIGHT. 


The wide range of subjects, ber with the universslity of 
information contained in ENGLISH CYCLOPEZDIA,” 
‘compared with its published price, have placed it iu the foremost 
tank of important and cheap publications devoted to the diffusion of 
useful knowledge; but the total cost (if payable in one sum) to 
intending purchasers of the whole Work, neutralises in some degree 
the advantages of ita thoroughly useful and interesting character. 

A Popular Re-issue in Cheap Weekly Numbers, will be 
published as follows :— 


On Jan. 20—Arts and Sciences 6d. Nos. = 

z aes 155 HAUSTION OF THE SYSTEM, have disappeared in the 
5 8 Disc at end ub of these invigorating Pills; and tke bed-ridden 
On April 36—-Natural History Nos. use been enabled to rise and stand erect, which was before 


Each Weekly Number will contain from 16 to $4 pages, and the utterly impossible. It isthe same with the GOUT, which 
: is Peat so intimately connected with a disordered liver; 
and with RHEUMATISM, the pitiless tormeotors of other- 


to 
connected with the rapid progres in geographical and scientific wise enviable constitutions. these diseases PARR'S 
© mos 


discovery, and embracing t desirable and important facts LIFE PILLS have been found to be never-failing specifics 
3 ee . . and a perseverance in their use has secured the continu- 
3 T ‘ ance of restored and robust health to thousands who had 


C HT. Due notice will be given of the publication resigned all hope of cure or relief from medicines. 
of the Supplemen which will certainly exceed the limits of one 
volume to each Division. 

To the Members of Mochanics’ and Literary and Scientific Institu- 
tions, Working Men’s Clubs, and other associations for the purchase 
and common use of otherwise inaccessible works of research and 
reference, this mode of re-issue seems particularly well adapted ; 
whilst there are doubtless many individuals who, unable to pay large 
eums at once, would gladly avail themselves of the oppurtunity, by 
easy payments at short intervals, of ng so useful and exten- 
sive a work as “ THE ENGLISH CYCLOPZDIA.” 


Monthly Parts of each Division as it is published—for the conve- 
nicnes of hasera wishing to possess the whole Cyclopzdia in less 
time than by the Weekly Numbers—will be issued at the end of every 
month ; a Volume of each Division likewise, in a neat strong 
cloth binding, every three or four months. 


— — — 
The Re-issue commences on Jaanen 20, in 5d. Weekly numbers, of 


© 
ARTS AND SCIENCES; 
Or, Fourth Division of “THE ENGLISH CYCLOPAZDIA.” 
Conducted by CHARLES KNIGHT. 
To be followed by the other Divisions and by Supplements. 


Showing plan Capped. 
MESSE. WALLIS and Co., beg to draw the 


LIVER COMPLAINTS, &o. 


London, 18, Acton-street, Gray’s-iun-road, Feb. 29th, 1864, 
Gentlemen,—I have derived, under the blessing of God, 0 much 
benefit from taking PARR’S LIFE PILLS, that I wish to make this 
public statement their valuable efficacy, and of the vast amount of 
good they seta! Aire I was afflicted for a long time previous to 
my taking your Pills with indigestion and derangement of the liver. 
T have tried everything and every advice but nothing did me auy 
cal till I took your PARR’S PILLS. I have taken them now at 
tines for twenty-six ycars, and no other medicine whatever, aud 
now, I thank God. nobody has better health than myself.—I re- 

main, your obedient servant, J. 8. WEBB. 


attention of the Public, but especially of those engaged in 
the Engincering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general. 
itherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time islost when any particular map is required. 
The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That ther Cap” prevents 
the admission of dust. (z.] That it prevents the ends of the map, 
&c., from being frayed, torn or d . (3) That it economises 
space. (4) That it affords a ready index. fact, its simplicity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures. (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, A., by book post, or 
otherwise, affords great facilities for transmission, saving the expense 
of wooden rollers, and the trouble of covering, and, farther, can 


T0 be haa only of the Patentees, 
We. WALLIS and Co. 
1, Oharles-street, Parliament-street, Westminster. S. W. 


. — — —. .. 
A MARVEL OF CHEAPN RSS. — THE 

newly Invented POCKET TIMEPIECE, with handsome gilt 
case, and an elegant enamelled DIAL, interspersed with gold, price 
free by post 14 stampa. -JOB MALPASS, Kidderminster. 


R cA A EE Oi ERIE 
WINTER COUGHS, COLDS, ASTHMA, & INFLUENZA 


ARE SPEEDILY CURED BY THE UBE OF 


SPENCERS PULMONIC ELIXIR, 


Prepared from the Recipe of the late C. Spencer, Esq., Surgeon, etc. 
Salford, deservedly celebrated as the most successful practitioner 
in all pulmonary affections. 


To invalids whose ailments are increased in frosty and f 
weather, it isa never-failing source of comfort and ease from suffe ng 
enabling them to breathe with freedom during the keenest frost an 
thickest fog. SPENCER'S ELIXIR every property which can 
be beneficial in cases of COLDS, COU HS, ASTHMA, and all Complaints 


PAINS IN THE BACK, KIDNEYS, &o. 
Crown-street, Brentwood, Essex, April áth, 1864. 
Gentlemen,—I write to you to thank you for the benefits I have 
derived from taking your PARB’S B PILLS. I have suffered 
for a long time from paius in my back and kidneys. At times I 
could not stand upright, and no one knows the pain T have suffered 
but m but about two 1 ago 1 took your medicine, and soon 
pot quite well, and, thank God, I have ever since enjoyed excellent 
servant, Suiza ALLEN 


BRADBURY, EVANS, and Co., 11, Bouverle-street, Fleet-strest, E.C 
... — — 8 ealth.—I am, your obedient , 


This day are published in 1 vol., 8 vo., cloth price Ss. 


N the Strength of Cast-Iron Pillars, with 
Tables for the use of Engineers, Architects, and Builders. By 
JAMES B. FRANCIS, Civil Engineer. 
London : TRUBNER & Co., 60, Paternoster-row. 


— 


RHEUMATISM. 


In 1 vol., Crown Svo., Cloth, price 7s. 6d. 
E Cadet eer: or Steam for the Student. 
By JOHN H. LONG, Chief neer, U. B. A., ani R. H. 
t Engineer, U. B. N. itb numerous engravings. 
London: TRUBNER & Co,, 60, Paternoster-row: 


AMERICAN MECHANICAL AND 
ENGINEERING BOOKS, Trubner & Co., 60, Paternoster-row, 
London, have always in Stock the best American Mechanical and 
eering Works, and are receiving additions weekly. Books not 

in ean be procerse in about five weeks. 
TRUBNEEB'S BICAN and ORIENTAL LITERARY RECORD, 
yablished monthly. 5s. per annum ipon free, contain full culars 
of every new scientific book published in the United States. 


— — — IT SET 
QOREW CUTTER’S GUIDE 


Price 1s. 6d., or stamps. 
Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 


threads and pitches. 

Tables for Fap making for Engineers, 3 to 6 inches, Ges Tape jin. to 

3 inches, Mr. ’s thread and make. 

„ showing a new radius gear invented by the author 
May be Pt James Martin, 19, Wilson-street, New Crosa-road, 

Deptiord, a 


after taking a small box, found nyeli very much better. 1 con- 
tinued to take them, and after the box I was quite well. It is 
now nearly twelve months since, and I have had no return of 
rheumatism, or any other ailment, for I stall take them oocasionally, 
as T believe they are the best medicine in the world. I have recom- 
mended them to many of my friends, and they are all of the same 
opinion.—I am, gentlemen, your obedient servant, 


sold in boxes, price 1s. Id., 2s. 9d., and in family 
packets lls. each. Sold by all Chemists and 
Medicine Vendors. 


— 


OBSERVE.—That round the sides of each box of the 
enuine medicine is affixed the English Government 
Stamp. on which is engraved, in WRITE letters on a Rep 
ground, the words, PAR RS LIFE PILLS. 


Bole Proprietors, T. ROBERTS and Co. 
8, Crane-court, Fleet-street, London, 


gains the mastery over its victims before even its approach, much 
leas its presence, is Consumption is one of the most 
common and fatal, and, Jet us add, most distressing diseases te which 
the inhabitants of this country are ex ; the duty, therefore’ 
becomes paramount, upon all who have the means of repelling such 
an enemy, to urge its adoption upon others ; and such means are pro- 
vided in SPENCER'S PULMONI" BLIXIB. 


Prepared with t care the Proprietors, T. ROBERTS and 
Co., 8, Crane-co Fleet-street, London.—May be had of all Modi- 
cine Vendors in the Kingdom, iu bottles at 1s. IId. and 28. 9d. each. 
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UPFIELD GREEN, 


[Marcu 2, 1866. 


JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


TUCK’S PATENT STEAM PACKING. 
FOR STRAM-ENGINES, PUMPS, fc. 
q ADVANTAGE —A_ more perfect ve- 


Tari othe ei Packing 
J. H. TUCK AND Co. 35, 
CANNON STREET, E. O. 
WORKS, LAMBETH. 


J. H. e „AND C0., 
7 DE JE MARK.” 5 which tn future 


Valves GUARANTEED QUALITY. 
Imp! A- RUBBER. 
Baxora, Borrans, 


J. H. TUCK AND CO. 35, 
CANNON STREET, E.C. 
TRADE MARK. WORKS, LAMBETE. 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 

191, OLD KENT ROAD. 

SMALL SOREW CUTTING, TURNING, AND PLANING. 


JOSEPH 8TANLBY, 
Late Foreman at David Hart’e,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


83, FIELDGATESTREET, WHITEOHAPEL-ROAD, I 
Patterns designed and arrangé mon instruction accerting to 


JAMES LEWIS, 


(Late Lewis & Bon), : 
CNGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 


41, GREAT 5 LINOOLN’S INN-FIELOS 


Machinery see to N and Worked 


out to Boale. 


RACTICAL CHEMISTRY.—Laboratory, 60, 
, BED FORD-SQUARE, W.C. 

Tae RAY MANH FO: is Sree PINE TETTE 
TION in all Brancbes of PRACTICAL iculariy 2 
ite 5 MEDICINE, AGRICULTURE, | pe COM MERC 

Laboratory ia Open Daily. except Saturday, from Ten to 1 
saak, on Saturday from Ten to One o'clock ; and, from October to 
March, “on Monday And Friday Kvenin , from Bix to Niue o'clock. 

Mr. Matthews is also prepared to rtake ANALYSES of every 


Aeoeri 
Vac Paica “ant and Prospectuses apply to Mr. HENRY MAT- 
THEWS, at the Laboratory, 60, Gewer-strect, Bedford-equare, W.C. 


ECOOND-HAND CASES OF MATHEMA- 
vadire Pentagraphs, Quad- 
, Circumferentors, Pris- 

n Siena, Billo Ivory 155 Boxwood Scales. Land Chains, 
Ac., vy e an Dolland, and others, at WM. 
LAWLEY’S, 78, pees City. Pho hic Cameras, 
Lenses, Magic Lanterns, 1 Apparatus, Micro- 
A Telescopes, Opera, Race, and Glasses, by Voigtlander, 

0, 


forwarded on receipt of 
PLANS, ELEVATIONS, &c., Made, Copied, 


Reduced, pe oE, in the best manner, st moderate 
Stamford-etreet Blackfriars. 


Traced 
charges by J. J. GREENE, 68, Upper 


Ned AL INSTITUTION for DISEASES 
of the SKIN, 10, Mitre-street, Aldgate. 
Mie eh ea BARR MEADOWS, 8, ie. street, W. 
oo Monday and Thursday evenings from Five till Echt, and 
ednesday and Batuiday evenings from Seven ray Nine 


Free letters are available for roma ane 
THO BINDON, Hon. Sec. 


ae vinter cs PILLS.—The dark and dreary 
ter depress the mind and disorder the body. 

the former e occupation ylelds the best relief, La the iito: 

1 Holloway Pills are safe and e N 3 Leere 


N tha yetsin an that indigas: 
tion, biliousnese, headache, 3 of sht 1 of lom of appetite, det . debslity, 
ouse. ma 
be rolled upon by both sexes, inad weri Klatre and cireutartances 
o valuables, for they may be fear 
administered the ant pain or indisposition is perceived, 8 
thus avort a ing illness ts many annoyances, 


Tookta eN? PACKING. 3 
ppa Manufac- 


yer, and others. Instrumenta bought or exchanged. 
three stamps for each. 


RAPIDITY AND ECONOMY. 


AND DESIGNER, 


ESTABLISHED 168L.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTIEWILL, COLLIS, AND CO., 


MANUFACTURERS OF FIRST. CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


28 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


NEW WORKS ON ENGINEERING, 


(Mili 
ARCHITECTURE, SURVEYING, MINING, 


, Civil, and W 
BUILDING, MUNUMENTS, AND DECORATION, 


PUBLISHED BY 


ATCHLEY & CO, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


S TANDARD GAUGES, Surface Plates, Straight 
Edges, Scales of and other Instruments of Precision of 
great U. GARSIDE, of all aises. Screwing Tackle, &c. 
17 Coupland-atreet, Oxford-street, 
LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &o. 
W. GOODWIN, AND CO., MANUFACTURERS, 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 


Manchester. 


Price Liste Free. 


ESSRS. WELLS AND HALLha ve al ways 
in stock every description of India-rubber, Silk, and Cotton 

Covered d Wires for Electrical Instru ts, Bells, &c. 
Also, Zinc and Lead Wires. 


TRE E wee SPIRAL VOLTAIC WATER BATTERY. 
rubber aad Shellac V 


arnishes supplied: 
MANSFIELD STREET, SOUTHWARK, 8. R. 


Ann 60, ALDERMANBURY, E. O. 


Me ADVANCED in sums of any amount 
for long or of «doped, or m one or more sureties required, 3 


N ia given. Life 

onal.— ATIONA GUARDIA ASSURANCE COMPANY 

( ted), 484, Oxford-street, Bisomsbury, W.C., 

THOS, BOURNE, Sec. 

£ 5. 000 to LEND in Small Sums, on Security 
of pace parent wr 183 dle a fe monthly ins 

ments. por every 6100 ac clading in apply for 5 years, 


£2 0s. 8d., 10 years, £1 40. Ad., prr treri 
Mr. MALDEN, 27. Hart-street, Blooms uy WE. 


ROWN and CO.’8 TABLE and LABORA- 


are a fow of the uses to which it can be applied. All 
sorts 9 cooking er pers It will boll Three Pints. of 


Water in Five Minutes fuse dentist’s metals. For 
it is invaluable. 


Price, Total. Ua. 6d. each. A liberal discount to the trade. 
Co., Engineers and Sewing Machinists, 3, Museum- 
street, Oxford-atreet, London, W. 
Mears. Brown and Co., have a vacancy for 15 W Apprentice 
1 the Gas Engineering and Sewing Machine Business. Small pre- 
um irod. 


HORIZONTAL ENGINE, 2; H.P., at £16, 


LAS AND CO, OLD FORD-ROW, 
BETHNAL- GREEN, LONDON. havo put down Special Ma- 
A for man these Small 
They can offer them to the public at 50 per cent. lower than any 
other maker. 
EVT ENGINE TESTED WITH STBAM BEFORE LEAVING 
THRIR WORKs. 


TO ZINO-WOBRKERS, 1 ENGINEERS, AND 
INC WORKER'S NEW IMPROVED AS- 
TRIGLE MACHINE, 6 pairs rolls, 4. . 2,1, 14, and 2 inches, 
to be sold cheap. 
a Feat ng, Turrning Screw-cutting, &., for the Trade. 
E ROWE gue Engineer and Millwright, 


DULBIEUXS MRT CORR OSINE 
PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS. 


Ixtzacts frum 


Ma. J. Amor. 
tr. -e have used your Composition for some time and find it 
removes the Incrustatien the inside of the Boller, bettar than 


5 had before. — We remain, Sir, your 
Y BROTHERS. 


eer to Mears. ; 
Agent Mr. JAMES ABBOTT, Mill-stroct, Dockhead, Bermondsey 
on. 


PERIN’S PATENT FRENCH BAND 


SAW BLADES. 

N 
A SAMUEL WORSSAM & 00. 
yji Haring P of M. Perin, of Paris, the sole 
right to Import A nae Sall bis BAND BAW BLEDDE 
thro t the United Kingdom, beg to announcs 
that they are now ip a positio Bite DaS these Baws 
from 1-]6th ofan inch to 8 inches in width, and up 


to 50 feet in length. 

The vast superiority of Periu’s Band Baws over any 
others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted. 

8. W. and Co. a large stock of all ain up to 

Sin. wide, from wh a they can supply orders to any 
part of the kingdom, within twenty-four hours 
| notice, 
| For Price Lists apply to 
SAMUEL WORSSAM & CO. 


BAW MILL ENGINEERS, 
304, KINGS-ROAD, CHELSEA. 


SZERELMEY’S 
PRESERVATIVE COMPOSITION FOR 
BRIC K 


STONE 
1 CEMENT 


la for the Preservation of al 
works of WOOD or Do. 
whether for Railway, z 


Is for the Preservation of 0 
STON R. BRICK, she IAE 
CEMENTED Buildin 

and other Works 


successful pro- app! -thoe 
p „ to the Stonework bb seg of the IRON ROOFS, c., 


“HOUSES OF PARLIAMENT. 


fee the Printed Returns to the order of the Honournble the House 
of Commons, dated March 8th and May 16th, 1880. vue gire the 
Reports of Professor Faraday, Sir Roderick Murchison, and the 
Sir Charles Barry. all of pe Reports incoutestably prove the 
great success of these Com 

M. SZERELMEY bas receives ¢ many Thousands of Poands from 
Her Majesty’s Government for the application of the Cemposition. 
fae processes have also been largely applied in the Redecora- 

vn of 


ST. PAUL’S CATHEDRAL. 


The Preservative Compositions karir TI S 20 eee ee 


1 8 large scale, 3 
MERCHANTS AND SHIPPERS SUP. 
For prices, and further particulars, address to “the 
CITY OFFICES OF SZERELMET & C0.. 
394, KING WILLIAM-STREET, LONDON 
E.C. (Close to London Bridge.) 


Marcu 2. 1366.} 
PATENT HOLLOW STEAM PACKING. a 
T LE greas igre a remaining ae and is so oon- 


J e tb had vere of 
the only Manutacturers and Patontote of Ho ow Steam 
FOSTER and WILLIAMS, N 


Works, Cowper- street, City- road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREBT, BOROUGH, 8. E. 
W. H. PEARCH, 


LATHE AND TOOL MAKER, 


Begs to inforin his numerous Friends and Patrons that he has nor 
removed to the above address. 


AMATEURS’ LATHES from 85s. 


STEAM ENGINES for THE MILLION. 


ERSONS requiring SMALL igen! ENGINES, 


from One to Twenty Horse Power, will do WORKS 
the KENNET I ION. ow 


public. 
MESSRS. DEACON & DUTTON, PROPRIETORS. 
TEE TMPROVFED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora 3 
more effective, more durable, and cost co 
other kind 07 Driving Belt. Special Strape for ois —— 


Turners Patent and Hose Com x 
Strap pany. r 
Mr. H. FERRABEE, Agent. 


Toson an SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 


Testimonials and Prices Post free. 


Apply to EDWIN H. NEWBY, 
394, King William Street, London, E. O. 


The above Labriestors VVV 
ite paming through the into the ylinders. 

VENTIONS PROTECTED BY 

pet PATENT or a E taco at fixed and most 

tak, toe ok y Manual BREWER (late 

ho Ie 
panow à * ze N e, London, W.C. Es- 
INVENTORS ASSISTED 

yg orig e 2 

thetr te Mears. B. BRO and 00., 

ae i aa a, Lendon- 


FFV be had on application. 


INVENTIONS secured by Patent or is- 
tration, on moderate terms, by, application to Mr. WILLIAM 

BROOKES (of up of 35 .years’ experience in such 1 

British and Patent Agency, 62, Chancery-lane, London, W. 0. 


O INVENTORS.—-GENERAL. 
PATENT OFFIOCES.—L. de FONTAINEMOREAD, 
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W. BLACK ETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 18651), 


MANUFACTUREB OF 


ENGINEERS’, MILLWRIGHTS, IRON SHIPBUILDERS’,, AND BOILERMAKERS’ TOOLS, 
FROM NEW AND IMPROVED PATTERNS. 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turning Lathes, 63, 7, 8, 10, 11, 14}, and 16in. centres, with 
beds 6, 8, 10, 12, 18, 14, 16, 18, and 20ft. long. Twenty Drilling and Boring Machines, of various sizes; powerful Slotting Machines, 12in. stroke; 
Punching and Shearing Machines for 2, f. 1. f, 1, f. and lin. plate; double-ended ditto, for ł and lin. plate; Shaping Machine, 10in. stroke; ditto, with 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke 16in.; Plate-bending Rolls, Sit. Gin. long; Planing 
Machine, 4ft. x 2ft.; ditto, 24in. x 14in.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other tools. Apply as above. 


MERCHANTS AND SHIPPERS 
Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINE ERS TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship. 
For price and further particulars apply as above. 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, 


For Sale, and Ready for Delivery :— 


Height of Centres. Length of Bed 
64 Inches, : Feet. 
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THE ADVANCE OF WAGES MOVEMENT. 


STIR of no mean importance is now being 
made throughout the various trades of th’ 
kingdom for an advance in the rates of wages 
paid : the building trades and some others have had 
ir innings, and been successful,—the operative 
engineers are now combining, and what they ask 
—an advance of 10 per cent—they mean to have, 
or else 
Ten thousand working engineers 
Will know the reason why— 
to slightly alter and apply a well-known couplet 
ha reference to Cornishmen. There is no 
mistaking the feelings of the men, as shown at ond 
of their meetings held in Burdett Hall, a yb 
in furtherance of the movement. Throug We 
chairman on that occasion the men have ti- 
cally stated that when other trades are obtaining 
an advance they will not allow theirs to remain an 
exception—‘‘they felt their labour was worth 
wore than they now received, and—they meant to 
have its full value.” 

Whatever employers may think, they cannot com- 
plain that their men have gone to work to obtain their 
object in an underhand way; for never was gage 
thrown down more openly or honestly, by any 
more impressed with the justice of their cause or 
sate fully determined to stand by it to the very 
end, 
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That the engineering trade generally is in a 
most flourishing condition we think few will gain- 
gay. We have nothing te do here with specula- 
lators, bubble-men, or those who overrate their 
own powers and fancy they will do as masters 
when they seem to bave been designed to be but 
good workmen ; we refer only to those who have 
conducted ahd are conducting in a business-like 
manner their several departments; and we say 
that all such are prosperous, and have much more 
work on their hands than they can well get through. 
It is such men as these will have to settle the 
question as to whether the advance asked will be 
given, and we have no doubt that, as thorough men 
of business, they are quietly conning the affair over 
now. 

On the face of it 10 percent. looks a large 
advance—but what is it toa workman! Simply, 
it will pay only for that increase in his rent which 
has taken place so recently, and for the supply of 
those former luxuries of books and instruments 
which a true mechanic now looks upon as 
necessaries ; or, if be prefers to live in clean- 
liness and health on the outekirts of the town, 
it will just pay for his ‘‘ workmen’s train” 
tickets, and those other things mentioned. 
Looked at in any light the whole question 
just resolves itself into this:—IJs the workman 
capable of paying the enhanced price of the various 
necessities of life without a corresponding increase 
of wages? Wé do not think be is justified in trying 
to do so—until he finds he cannot do otherwise. As 
we have on previous occasions stated, the workman 
Has no means of knowing how his employer is paid 
for the investment of his capital and his genius— 
but it is known toa fraction what the man gets. 
Yet the workman who can read and put this and 
that” together can understand how some limited 
liability companies pay 20 per cent., and carry 
a round sum over, against eventualities: and 
he knows, if he ean figure well, that a em- 
ployer with braids would turn up hts hose at 20 
per cent. on Acs business. Still, no correct esti- 
mate can be formed of ah employer's, or even of 
the average, gaits. But it cannot be denied that 
the class we have in view are doing very well 
indeed, just now, and have every prospect, under 
Providence, of continuing to do as well for many 
a year to come. 

One or two things there are it may be as well 
not to forget here. Those whose forte it is to 
patronise and pat on the back the working man— 
this for the simple reason that they either have 
mistaken their vocation, or cannot do anything 
else, are continually urging upon him to im- 
prove his intellects, to attend school at night, in- 
stead of playing on a trumpet and annoying his 
neighbours in his leisure hours to play upon his 
lathe or his bench, to the tune of the ‘‘ Working 
Man’s Exhibition”—that recently extremely popu- 
lar melody. In short, he is asked generally, and 
exhorted, to be very good, cleanly, decent, genius- 
cultivating and industrious at home after a long and 
hard day’s work ; and it is not to be denied that 
working men as a rule are endeavouring to better 
and brighten up their intellects, but they cannot do 
all this and live without money. The challenge 
has been given to them to be men, and weat 
a clean shirt“ to “shun the ‘public’ and be- 
come literary students. They have accepted the 
challenge, wear clean shirts, and are steady and 
self-improving ; but money is required to do all 
this, more perhaps than for “ riotous living.” 
A certain class of employers are continually urging 
on their men to stuay applied mechanics — to 
go to the very bottom of things, as, they say, is 
done on the Continent ; adding that if working 
men will not do this, trade will fly from this 
country, and settle only where it can be properly 
attended to. Very good—but still, money is 
wanted. fessor Willis's excellent course of 
lectures on applied mechanics, in Jermyn-street, 
costs three guineas, and then the learner must lose 
time and lay out money in experimenting. Surely, 
also, if the doing of this is to keep the trade in 
the country, and provide victuals And clothes for 
the worker and his family, it is to do the same for 
the worker's employer. If sa, then the labourer is 
worth an increase in his hiring money. 


[Marcu 9, 1866. 


There is every reason why an increase should be 
made in the rate of wages ; will the market prices 
of finished goods allow of expansion, or can the 
employer afford to do for a little while with less 

rofit! Surely if the workman is learning at 
ome at night, he is day by day becoming more 
valuable to his employer, so that any reduction in 
profits must be but temporary. The thing looks a 
rfect square in theory. Suppose it be carried 
into practice ? 

However the matter may terminate, we sincerely 
trust there will be no strike. We have a horror 
of such—of the misery attending and following 
them 3 and Ms there be no mistake, al this be the 
vaunted 19th century, then su ae can 
be ed without drawing 3 closing doors, 
and famishing families. 


GALVANIZ ING. 


AS correspondents are continually seeking infor- 
mation about the art of galvanizing, although 
it has been treated on in previous numbers, and as 
the regular trade are very close on the subject, refus- 
ing as a general rule admission to their works, or any 
information about the practical wotking of their 
arts; and as, moreover, tbe practice of the art is 
attended with considerable difficulty when not fully 
understood or practised day by day; while the 
ee of it would very often be of consider- 
able value to the practical mechanic for special 
purposes—some description of the process such as 
will enable any mechanic to apply it on a small 
scale must be worth a place in our columns, though 
no one who only tries it occasionally can ever 
expect to compete with the regulartrade. We 
may state, however, that we will not again return 
to the aubject, unless anything fresh in the process 
turns up. 

The great value of zinc as a coating for other 
metals which are easily oxidised is its power of 
resisting the action of the atmosphere and also 
salt water, while its strong affinity for other metals 
renders its application very easy and affords a 
ready and convenient method of either protecting 
the surface of wrought or cast iron, or of preparing 
them for the operation of soldering in a manner 
very much superior to any method of tinning ; 
uniting both strength and endurance in what has 
hitherto been a very difficult, sometimes impossible, 
and always unsatisfactory operation. Anyone who 
has tried to tin and solder cast iron will under- 
stand the trouble attending that operation, with 
some qualities of cast iron, and the value of any 
process which will enable them to do this in a 
satisfactory manner, 

Now this affinity of zinc for other metals, more 

ially iron, enabling it to unite readily 
with any article which may be brought into contact 
with it when in a melted state, renders its appli- 
cation very easy, but it also introduces one of the 
chief difficulties with which the inexperienced 
operator has to contend in applying it, as will be 
shown 3 First we shall describe the 
rocess as generally practised, without forgetting 
the difficulties which beset the amateur, and then 
describe the method best suited for those only 
requiring to use it occasionally. In the process 
as generally practised a pon is first made up 
composed of three parts of water and one part of 
sulphuric acid by weight, which must be kept in a 
trough on which the acid will have no action. 
A wood trough lined with sheet Jead will answer 
very well. The articte to be galvanized is immersed 
in this pickle and allowed to remain for about 
half an hour (or longer, as the quality of the iron 
and strength of the pickle will determine). When 
the skin of the iron has been thus cleansed by 
the action of the acid, the article is to be taken 


out and its surface 8 if necessary, with an 
old file. It is thento washed and painted 
with a solution composed of equal portions of 
hydrochlorie acid and water. The article is then 
placed on & hot plate ahd the moisture evaporated ; 
when dry it frill have a White appearance. It is 
then placè in a bath of melted zinc (which is 
kept covered with fused sal ammoniac, or with a 
mixture of sal ammoniac and sand, which is cheaper), 
and allowed to remain till it has acquired the same 
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temperature as the zinc. It is then lifted out and 
allowed to drain, when the surplus metal will run off 
and leave the article quite clean if it has been 
properly galvanized. If notquiteclean and smooth it 
mast be done again. When cold it is washed with a 
solation of soda, and dried. The difficulty of this 
operation consists in keeping the melted zino in 
a fit and proper state for working. If melted in a 
cast iron pot over a fire with a flue the degree of 
heat is so difficult to control, and the affinity of 
zino for cast iron so great that in a very short time 
the whole of the zinc will be rendered untit for use 
by the combination of cast iron with it. If 5 per 
cent. of cast iron be held in suspension by the zinc 
the composition is quite unfit for galvanizing, is 
difficult to melt, and remains in a sluggish and 
pasty condition in the pot. This of course takes 
place under any condition, as the articles galvanized 
will pe Pie et a certain amount of iron, but 
the reg trade reduce the waste and incon- 
venience from this source to the minimum by using 
a fire without a flue, melting the zinc ina wrought 
iron pot or rather bath. They melt the zino in 
quantities at the lowest possible heat, being 
thereby enabled to retain the covering of muriate 
of ammonia on the top of the melted zinc, which 
would otherwise fly off if the heat were allowed to 
rise, ag well as retard the depositing of iron and 
wasting of the iron bath which are so very objec 
tionable ; but with the best possible care, the 
bottoms, as they are technically termed, must be 
occasionally lifted out and fresh zinc added to the 
bath, asa certain amount of iron is constantly 
being deposited from the articles which are im- 
mersed in the zinc. If the temperature of the zinc 
is kept low and not disturbed much, this deposit 
will fall to the bottom, where it settles in a pasty 
condition and can be lifted out from time to time 
as required. The construction and management 
of these zinc baths is peculiar, The bath itself is 
a large wrought iron tank of sufficient capacity to 
hold metal enough not to be chilled when the 
article to be galvanized is put in; it is set on brick- 
work, there being no flue and no fire below the 
bath, but oven-burnt coke is packed round the 
bath and retained in its place by brick walls in 
which there are openings fitted with dampers to 
the intensity of the heat, which requires 
careful attention ou the part of the workman; the 
damper is generally just a few loose bricks in 
different parts of the wall which may be either 
taken out or put in as required. When once one of 
these baths is started it is usual to work it right 
on both night and day till it is completely worn 
out, as it will not pay to stop and empty the bath. 
Many of these baths are of immense size, holding 20 
to 30 tons of zino, so that the stopping or starting of 
one is a matter of some importance. The bottoms 
or refuse zinc in combination with iron is generally 
disposed of for what it will fetch, for some other 
purpose, such as the manufacture of disinfecting 
fluid, as it will not pay to purify it unless coals 
can be had for about 3s. per ton. As this is only 
possible in the coal district, Alston Moor, in the 
neighbourhood of Durham, is probably the only 
district in land where the distillation of zinc is 
carried on. Silesian zinc is considered the best 
for galvanizing, the cakes of whith, when broken 
up, present a very beautiful crystalline appearance. 
For those who only occasionally require to galvanise 
a plumbago crucible is to be used for melting the 
zinc. As there is no action between the plumbago 
and zinc, as a consequence no deposit takes place 
but from the articles which are being galvanised. 
This is a very important matter to the amateur, 
as he saves both his zinc and his bath, besides 
obviating the inconvenience and trouble which 
metal deteriorated by the presence of iron from the 
pot in which it is melted entails. When gal- 
vanizing is used for special purposes by the 
mechanic it will be found to facilitate the operation 
very much if the skin of the iron is first removed 
by tarning or otherwise, as this will save the 
pickling, which is a disagreeable and costly opera- 
tion when only required occasionally. Whenever it 
is possible to prepare a clean metallic skin the 
following method should be pursued :—Heat the 
article to between 300° and 400° Fab., then dip it 
in a solution composed of IIb. of sino cuttings in 
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as much hydrochloric acid as will dissolve it, to 
which add llb of sal ammoniac bruised fine, allow 
the solution to settle and then strain; the article 
is to be passed quickly through the solution ; 
when withdrawn, the heat of the article will 
evaporate the moisture and leave a deposit of the 
salt on the surface of the iron. The moisture 
should all be evaporated, as otherwise there might 
be an explosion in the zinc. When dry it is to be 
immersed in the zinc, which is melted as follows :— 
A few bricks are laid down and an old moulding- 
box placed on the top of them, inside of which the 
plumbago crucible is placed and the coke packed 
round the crucible, not below it. Of course, this 
arrangement may be varied, but this answers very 
well. The heat is to be kept as low as possible so 
as just to keep the zino liquid, and the top covered 
with muriate of ammonia. When the articles are 
ready they are to be taken out, drained, and 
washed as before. If properly attended to the 
crucible will last a very long time, having no 
deleterious effect on the zinc, the deposit formed 
being due only to the articles galvanized. 
crucible of the Battersea Company’s make will last 
for six months in constant use for this purpose. 
Cast iron which has been galvanized can be very 
readily soldered afterwards to any other metal, by 
means of soft solder, and in foundries where there 
is much coreing in the work, galvanizing the 
chaplets which are to support the cores will be 
found of considerable value, as the metal does not 
fly off chaplets that have been galvanised. The 
refuse metals may be used as an anti-frictional 
lining for bearings exposed to constant grinding 
by the presence of sand, and will be found to 
answer very well indeed, wearing well and re- 
taining a smooth surface As the materiel is very 
cheap it might be worth a fair trial against a more 
expensive material, and if found to answer 
generally, might utilise a waste material or nearly 
so, the production of which is already consider- 
able. J. D. 


MOTIVE POWER FROM AMMONIACAL 
GAS.—I. 
(Illustrated on front page) 


ECENTLY a patent was secured by Mr. 
Brooman, of Fleet-street, for improvements 
in machinery for obtaining motive power from 
ammoniacal gas, the subject of a communication 
from M. Flandrin, of Paris. The machinery, the 
subject of the patent, is composed of—1. Two gener- 
ators ; 2. Receiver; 3. Four condensers ; 4. Dis- 
tributing boxes; 5. Suction and force pump; 6. 
Motive power cylinder and flywheel ; 7. Appara- 
tus for expelling air from machine. It may be 
mentioned here that the patentee prefers to make 
the apparatus of wrought or east iron; copper 
should be avoided, owing to the action of the 
ammonia upon it. Oleate of ammonia is employed 
for the joints submitted to the influence of the 
gas. This week we describe the different parts ot 
the machine, reserving a description of the work- 
ing for our next, when the second engraving will 
appear. 
Figure 1 is an elevation, partly in section, and 
Figure 2 a plan. 
First. Generators.— Generation is obtained by 
two generators heated by steam. A furnace a is 
laced on a bed plate 6, and surrounded by a 
iler c, for water, which supports and surrounds 
the base of a generator d, for receiving ammoniacal 
water. In the centre of the concave bottom of 
the generator d is an opening, into which the open 
end of a coile in the generator is introduced. 
The upper end of the coil passes from the generator 
at about two-thirds of its height, and enters a 
second generator di. Fig. 2. The generator d 
has five openings in its convex cover, viz., first, 
an opening f in the centre for the safety valves and 
manometer, and from which a pipe g, Fig. 2, con- 
ducts the gas to the motive cylinder; 2nd, a tube 
for introducing the liquid, formed with a screw 
thread and provided with a cock ; third, an opening 
À for a pipe B*, one end of which reaches to the 
bottom of the generator ; this pipe communicates 
by a distributing box Band a pipe B? with the 
receiver I; fourth, an opening d for a pipe O, 
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which puts the upper part of the generator d in 
communication through a box C and connections 
Ci, C2, with the lower part of four condensers K, 
Kl, K?, K? ; fifth, an opening j for a pipe l, which 
forms a communication between the two generators 
d, di. The flue m, on leaving the boiler c, 
traverses a second under the generator d!, whereby 
part of the heat, is utilized. The two boilers 
communicate, both with regard to liquid and to 
steam, and the communicating pipes are fitted with 
a gauge or wates level and a safety valve. At 
the bottom of generator d! is an opening to allow 
passage to the upper part of the coil e from the 
generator d, which is coiled in the generator di, 
and the end of which dips in the liquid of the 
boiler. The steam thus only enters the coil by 
the boiler c, and the water of condensation is re- 
turned to the boiler. The cover of the regenerator 
di has also five openings, viz., first, for a tube for 
the introduction of the liquid ; second, for a pipe 
Ba, Fig. 2, leading by the distributing box B har 
the bottom of the generator to the top of the re- 
ceiver I; third, for a pipe Cs, leading by the 
distributing box C from the top of the generator 
to the lower part of the four condensers. Fourth, 
the opening j for the pipe “; and fifth, in the 
middle of the cover, for a cylinder p, in which a 
piston works, the diameter of which in relation to 
its stroke is in the ratio of 8 to 5. To the upper 
part of the piston a rod mi is jointed, the other end 
of which is jointed to an oscillating beam n, 
pivotted at its middle, the other end of this beam 
is connected to a piston on the top of the receiver 
I. The diameter of this piston in relation to that 
of the piston in the cylinder p is in the ratio of 12 
to 8; the two pistons work together, one being at 
the top of its stroke while the other is at the 
bottom. The generators resist the pressure of 15 
atmospheres. 

Second. Receiver.—This is a cylindrical vessel 
I, with flat bottom and rounded top; a pipe A5 
leads from its lower part and communicates by 
means of the box A and pipes A}, A:, A’, As, 
with the upper part of the condensers K, K), K“, 
K3, The top is provided with two tubes witha 
screw thread and a cock; a pipe B! leads from 
the cover to the box B and pipes B2, B3, which 
lead to the generators d, di. In the centre of the 
cover is an apparatus partly fixed and partly 
movable; the fixed part consists of à cylinder in 
which the piston works, and of a frame q, fixed on 
the cylinder, and serving as a support to the mov- 
able part, which is composed of a movable axle o, 
attached to the frame 9 by its upper part, and of 
the piston. When the axle o turns from right to 
left it works a toothed wheel r, provided with an 
endless chain ; but when it turns from left to right 
the wheel remains at rest. The axle is terminated 
at bottom by a screw thread of a length deter- 
mined by the stroke of the piston. A ring groove 
internally acts as a nut to the screw thread. The 
friction of the teeth of the ring against the thread 
of the screw turns the axle o when the piston rises 
or descends. The screw turns from right to left 
when the piston rises, and froin left to right when 
it descends. The end of the beam n is forked, as 
shewn, and embraces the frame g ; the piston pro- 
duces a complete revolution of the wheel r", both 
in its up stroke and in its down stroke. 

3rd. Condensers.—Four in number ; are placed 
in the same plane, but lower than the receiver I 
and higher than the generators. They are of the 
same size and form as the receiver. The condenser 
K carries at ite lower part a pipe Ci, which com- 
municates by the box C and pipes Cs, Ce, with the 
generatora, Its cover has six openings, including 
a tube with a screw thread and cock. The pipe A 
puts it in communication with the receiver I. 
The pipe E communicates by the box E and pipe 
E5 with the suction pipe of a suction and furce 
pump. The pipe F! communicates by the box F 
and pipe F’ with the same pump. The pipe Di 
communicates by the box D, pipe D5, and the 
safety box O between the motive cylinder and the 
liquid inthe condenser ; its extremity is extended 
for this purpose into the interior of the condenser, 
and carries a valve, which is closed by a wooden 
sphere striking against a leaden ring. The valve 
prevents the liquid passing into the pipe and 
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thence into the cylinder. It is also prevented by 
the safety box O, which has a liquid gauge. In 
the centre of the cover of the condenser K is an 
apparatus similar to that on the receiver, excep’ 
the connection with the oscillating beam. The 
foregoing description of the condenser K applies 
to the other three condensers KI, K3, K3, except 
that the condensers K! and K2 have two tubes 
with a screw thread and cock, instead of one, and 
the condenser K3 has a cock at its lower part. 
Fourth. Distributing Boxes.—In the middle of 
the space between the four condensers are six 
boxes, A, B, C, D, E, F, with large cocks 
arranged in a particular manner and worked to- 
gether. Each box (see the section Fig. 3) is com- 
posed of a fixed casing communicating by pipes 
with the vessels which it has to put into communi- 
cation, and of a central movable tube. The six 
tubes are connected together by cylindrical blocks, 
not hollow, and forming an axle ; this axle carries 
at its upper part five driving wheels; four wheels 
M communicate by endless chains N with small 
wheels r1, worked by the pistons of the condensers ; 
the fifth and highest wheel M! communicates with 
the wheel r of the receiver I by a chain NI. The 
following are the relations established by each 
box :—The box A acts as a communication between 
the receiver I and each condenser ; the box B be- 
tween the receiver and each generator; the box C 
between the generators and the condensers; the. 
box D between the cylinder P and each condenser” 
the boxes E and F act respectively as communica 
tions between each condenser ard the suction pipes 
and between each condenser and the force pipe o 
the suction and force pump Q. At the bottcm 
there is an opening corresponding to an annular 
paos formed in the interior of the fixed casing ; 


communicates with the force pipe of the 


pump. The movable hollow tube is formed witb 
two openings communicating with each other by a 
central passage ; the upper opening is exactly oa 
a level with the openings communicating with the 
condensers, and the lower opening with the annular 
space. The interior of the box F is thus always 
in relation with the pump Q, but it is only in re- 
lation with the condensers as long as the upper 
openings coincide. Supposing communication es- 
tablished first with the condenser K, if the distri- 
buting axle makes a quarter turn, it will change 
and pass to the condenser K}, because here the 
order of the pipes is the same as that of the con- 
densers. Allthe boxes have not the annular space ; 
those which should not always be in rélation witb 
one of the vessels between which they serve as 
communications. As the boxes, especially B, C, 
and D, have to resist considerable pressure, small 
leaden valves or stoppers are made free to slide in 
the openings of the fixed casing, and capable of 
being applied against the movable axle to prevent 
escape of gas. 

Fifth. Pump.— This is a suction and force 
ump, situated bebind the cylinder P, and worked 
y an eccentric on the horizontal shaft. The 

suction pipe communicates with the condensers by 
the box E, and the force pipe by the box F. 

Sixth. Cylinder and Fly Wheel.—The cylinder 
P is vertical and has a double jacket; its shaft 
carries a fly wheel R. The machine is double 
acting, and works expansively. 

Seventh.—Apparatus for the Expulsion of Air 
from the Machine, which will be described in our 
nert. 


PHILLIPS's IxPROVRD RorART SPADER or Diaaine 
Macuine.—In our description of this invention 
last week the address of Mr. Phillips was given 
15, Chancery-lane. Mr. Phillip’s place of busi- 
ness is now at 8, Southampton-buildings, Chan- 
cery lane. 


Breakixe Blocks or Casr Inox.—In France, 
the following mode of breaking large blocks of cast 
iron has been recently employed. A hole is 
drilled in the block to ba broken for about one- 
third of its thickness, and is partfally filled with 
water. A steel plug is then fitted accurately into 
he hole, and upon this plug the ram of a pile 
driver is allowed to fall, when the block is at once 
split into two pieces, 


THE ART OF COINING. 
III. 

The gauging mill is simply a small edition of 
the large or breaking-down-mill shown in an 
illustration given in chapter two, but with more 
delicate means of adjustment. In this case the 
lower roll rests upon two sliding inclined planes of 
iron, which may be moved simultaneously under 
the bearings of the roll, and thus the latter is 
raised or lowered at pleasure. The gauge used 
for testing the thickness of the fillets of gold or 
silver is composed of two pieces of steel screwed 
together with a tapering space between, graduated 
and indexed to thousandths of an inch. Applied 
to the edges of the strips it shows at once their 
precise thickness. Although, however, the Mint 
rolls are all most carefully tarned and have 
surfaces perfectly smooth and true, they do not 
produce fillets of uniform thickness. This partly 
arises, no doubt, from the varying density of the 
precious metals and their consequent different 
de of hardness. The elasticity, too, of the 
rolis, minute though it must be, accounts to some 
extent for the inequalities of thickness referred to. 

In order to overcome this difficulty another 
apparatus has long been in use at the Mint, and 
it is known as the drawbench. This is a clever 
modification of the ancient implement used for 
wire-drawing, and, if constantly and skilfully 
attended to, it answers moderately well for correct- 
ing the evils which remain after fine rolling. In 
order that its nature and peculiarities may be 
rendered more clear than they would be by any 
letterpress description, we shall introduce a sketch 
of the drawbench. It will be seen that it con- 


three flat surfaces along it. As the pair slowly 
revolve and the planes of the upper one alternately 
come round, opportunities oocur for passing the 
ends of the fillets easily between them. The rolls, 
it must be explained, turn in directions opposite to 
those in which ordinary mill rolls revolve, and the 
result is that they eject whatever may be placed 
between them. They, therefore, simply pinch the 
enas of the fillets offered to them, and then forcibly 
return the latter into the hands of the workman. 
This operation is a preparatory one for the draw- 
bench, and the thinned-down ends will be finally 
out off and returned to the crucibles. 

The flatted fillets are now advanced to the draw- 
bench, and are seen in the illustration at b. The 
thinned ends freely pass the cylinders, and are 
bitten at once by the dog. This is attached to 
the chain, and the fillet—taking one only for 
lucidity’s sake—is drawn steadily but determinedly 
between the polished surfaces of the cylinders— 
which it must be understood do not revolve—and 
thus all inequalities are smoothed away. The 
adjusted fillet is now dexterously released from the 
sharp grip of the “dog,” and speedily cut into 
short handy lengtbs. S> it happens with fillet 
after fillet in succession. Tested by the graduated 
gauge, it would be discovered that uniformity of 
substance in the fillets had now been arrived at, 
but a severer ordeal is in reserve. Blank pieces 
are punched from them by a workman known as 
„the tryer, and he weighs at a small balance 
close at hand the resulting discs. It is a sine qua 
non, as we shall by and by discover, that the indi- 
vidual variations in golden pieces intended for 
coinage must be of the most infinitesimal kind, and 


THE DRAWBENCH. 


sists of a long cast-iron table firmly secured 
to the floor of the adjusting-room in which it 
is placed. Along the face of the table, in shallow 
longitudinal grooves prepared for its reception, 
pases an endless pitch-chain, which returns 
under the table near the floor. ‘Ihe chain is 
propelled by gearing, driven in its turn by 
underground shafting. At the opposite end of the 
table to that where the gearing is seen is a massive 
case of iron aa, and this contains two pairs of 
steel cylinders three-fourths of an inch in diameter, 
4 inches in lengtb, and made perfectly true by 
lapping and being passed through gauged dies. 
The cylinders rest in recesses which fit their cir- 
cumferences exactly and support them from end to 
end. The space between the cylinders is regulated 
by meane of adjusting screws aud indices on the 
top of the drawbench “heads.” That space 
represents the thickness of metal necessary for the 
production of sovereigns, when sovereign fillets 
are to be dealt with, or of such other gold or silver 
coins as may, for the time being, happen to be in 
course of manufactare. Two small pairs of 
travelling nippers mounted on flanged wheels ran 
freely along the edges of the chain channels, and 
may readily be attached to or detached from the 
chain itself. These contrivances are known as 
„dogs“ c, and when impelled by the chain their 
power of biting and drawing forward what they 
bite is irresistable. Such are the main features of 
the drawbench, and its action will, it is trusted, 
be the more readily understood from the foregoing 
drawing and description of it. The rolled atrips 
of gold on their entry into the adjusting-room are 
first taken to a flatting mill, which consists of a 
frame and two small rolls. The lower of these is 
quite cylindrical in form, but the upper one has 


hence the absolute necessity for excessive care in 
effecting uniformity of thickness. Should the 
tryer by the scales test discover differences of 
weight, beyond a very minute point, in his hand- 
cut blanks, he is certain that when the fillets come 
to the punching presses, and are perforated as 
they will be from end to end, the consequences 
will be far from satisfactory to the officers in 
charge, or even to himself, for many of the blanks 
will in such case have at some stage or other to be 
returned to the melting house. 

Assuming that a batch of fillets have thus Leen 
adjusted, tried, and acquitted of sensible differ- 
ences, they are next transferred to the cutting-out 
room. 

This is a circular 5 and upon a circular 
platform occupying the greater portion of its floor 
area twelve cutting presses are compactly arranged 
and firmly seated. From the centre of this group 
of machines rises an upright shaft supporting a 
heavy horizontal fly-wheel, and driven by bevelled 
gearing below the flower line. The ring of the 
fly-wheel completely overhangs the cutting presses, 
and fixed to it below the arms are twelve cams, 
which are so disposed as to catch, if need be, the 
levers which surmount each press. This, indeed, 
they do when the presses are in action, and punch- 
ing is going on. They (the cams) only raine the 
screws and punches a certain distance, and with 
them as many vacuum pump pistons connected by 
rods of iron. The levers, when released in suc- 
cession, are pulled in an opposite direction by force 
of atmospheric pressure acting on the pistons of 
the pumps, and thus the downward or cutting out 
stroke is given. 

The presses themselves consist of light cast- 
iron frames, through the brass nuts, in the centre 
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of which turn freely coarsely pitched screws, as 
seen in the accompanying illustration of a cutting- 
out preas, and which is a fac simile of its eleven 
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When the day’s catting-out is completed, the 
blanks are collected, and, in bags containing 720 
ounces, or 2,804 pieces, they are deposited in a 
stronghold. The strips are bound up, faggot like, 
and condemned again to the fiery furnace of the 
melting-house for reconversion into bars. 

On the morrow the blanks are sent forward to 
undergo the next process, which is that of 
“ marking ” or raising upon each its protecting rim. 

It has been stated in some of our Cyclopædias 
that what is known as the ‘‘ milling” on the edge 
of gold and silver coins is given to blanks before 
they receive their impressions. This, however, is 
a mistake, as we 8 have occasion to demonstrate 
before concluding the present series of papers on 
the Art of Coining.” The fact is that the Cyclo- 
pædists have confounded the terms ‘ marking” 
and ‘‘ milling,” and thus led their readers into 
error. The operation of marking consists in 
compressing the edges of the blanks, and thus 
preparing them for the subsequent reception of 
the ingrailing or beading from the dies. It is well 
known that all coins when issued from the Mint 
have raised circumferences for the preservation of 
the devices which ornament their surfaces. 
If the surfaces required to be depressed by the 
force with which the dies struck the blanks, to a 
sufficient extent to leave the edges standing boldly 
up, it is certain that the strain upon the dies 
would prove fatal to very many of them. The 
marking or edge-raising process obviates this evil, 
and it is performed at a very rapid rate. In the 
marking department of the Mint considerable 
improvements have of late years been effected. The 
old contrivances for marking were complicated, 
ineffective in their results at the best of times, 
and liable to easy derangement always. They have 
disappeared, however, and machines of a novel 
and far superior character have taken their places. 

To Mr. N. Jones, an artificer of the establish - 
ment, belongs the merit of effecting the improve- 
ment. He devised and patented an edge - oom · 
presser which is easily adjustible to the different 
sized coins of the English series. The machine of 
Mr. Jones's invention consists mainly of a steel- 
faced disc of some twelve inches diameter, mounted 
on a spindle, and runnivg in annular bearings so 
as to avoid back thrust. The disc, which runs 
vertically, like a surface-chuck in a lathe, has a 
groove as broad as the thickest coin, and of about 
1-16th of an inch in depth, turned in its face, and 
near its outward edge. Firmly screwed to a bed- 
plate in front of the disc is a steel cheek, some 
four inches in length, which also has a groove 
of similar dimensions to those described, and 
which forms a segment of the same circle as that 
of the groove o the running disc. An inclined 
spout, the lower 2ud of which terminates at the 
point where the iwo grooves face each other, serves 
as a conducting medium for the blanks. A bopper 
receives the latter, in the first instance, from the 
hands of the workman. Beneath the hopper a wheel 
or pulley, with serrations on its periphery, of slight 
depth, and one inch and three quarters pitch is made 
to turn. The column of blanks in the hopper rests 
upon this wheel, between the serrations, and the 
lowest blank has just sufficient space between it 
and the hopper to allow of its being carried forward 
when the wheel commences its revolutions. It will 
now be comprehended thct the feeding arrangement 
for the marking apparatus is complete. 


(To be Continued.) 


can be torn away, and the mould be blackleaded 
in the usual manner. 

Some leaves may be blackleaded and typed 
direct. You thus procure a metallic negative, 
which is more perfect than any other. 

LEAVES OF TREES.—Many, if not most of these, 
offer similar obstacles to seaweeds and ferns, but 
the same process applies to both. 

I have seen many specimens of ferns and leaves 
typed, but they illustrated patience and persever- 
ance, without being worth the trouble taken. 

FIsHEs, REPTILES, AND INsects.—Some species 
can be cast in fine plaster in halves, the subject 
removed, and molten lead poured in their place. 
Touch up the imperfections, and cover with copper 
by the type process. 

I must here mention that the bath requires some 
alteration for depositing on lead, tin, zinc, iron, 
and a few other metals. 

T should recommend the removal of the strong 
solution from the bath; put it aside for future 
use. 

Now pound some crystals of copper, say half a 
pound, and put them in a basin or jug that will bold 
sufficient water to fill the bath; stir well for one 
or two minutes with a glass rod, then pour off the 
liquid into the bath until it is nearly as fall as you 
require; now mix half a gill of liquor ammonia 
with same quantity of water, and add it gently to 
the solution, and continue to pour in until a white 
precipitate falls. 

If too much precipitate falls before you notice 
it, it involves filtering, otherwise it is apt to ad- 
here to the mould, and prevent the copper taking. 

To cover zinc and iron no battery is required ; 
simply place it in the solution made as above for 
one minute. 

CARBON PLATES FoR BaTraaies.—Electrotyping 
is 5 useful in preparing oarbon plates to 
receive the lug or metal strap. Proceed as fol- 
lows :—Attach the carbon plate to the zinc of 
battery, and lower into the bath to the depth of 
half or three quarters of an inch. In half an hour 
sufficient copper has been deposited. Remove and 
rinse in clean water; do each plate in this way, 
and then put them in a warm place to dry. Upon 
this coating you may solder the strap. Cover 
all with sealing-wax varnish. Large plates are 
frequently rivetted to the strap, as well as sol- 
dered ; in such cases drill the carbon firat, type it 
after, then rivet and tin. 

Coke, charcoal, carbonised straw, paper, rope, 
&c., may readily be coated. Specimens of straw, 
paper, &o., are to be obtained at many gas works, 
and plated, gilded, or coppered look very pretty. 

Smoke-marks, lawpblack, or soot, are con- 
ductors. i Momus. 


OUTTING-OUT PRESS. 


platform companions. Below the screw itself is a 
torned surface, passing sia a brass guide 
within the frame of the press, for the purpose of 
effecting steadiness of motion. Underneath the 
guide is seen the punch c, still further steadied by 
another contrivance which also prevents the fillets 
ascending with the punch. The bed or bolster 
into which the punch descends, and which is of 
steel turned up to a sharp cutting edge at the top, 
is marked by the letter ö. Of course punches of 
any diameter in consonance with the coin required 
may be attached to the presses with their corre- 
sponding bolsters. Below the latter are holes 
through which the punched-out discs fall, and 
which conduct them into boxes. The travel of 
the e is small (not more than one inch), 
whilst the forse with which they descend is readily 
adjusted to the thickness of the fillets, and the 
size of the blanks to be cut from them. This 
latter is managed by compound levers attached to 
the vacuum pumps, which are not apparent to the 
ken of ordinary visitors to the Mint. 

Let us now retarn to our adjusted fillets. These 
are distributed freely to the press-feeders—usually 
boys—one of whom we observe to seat himself in 
front of a press. He singles out a fillet, places its 
end between c and b, and rests his foot on a 
pedal. Presto! the punch descends, and a hole 
in the fillet marks the point from which an 
embryo coin has been forced. The punch ascends 
by dint of cam power ; the atmosphere brings it 
down ; the fillet has been shifted meanwhile, and 
another hole is left in it. Another blank has 
tumb‘ed into the box. At a speed of sixty strokes 
B and somewhat noisily, the press now 

i y “ cuts away,” and soon a fillet is perfora- 

ted from end to end, honeycombed as it were, 
and every blank it could be made to yield is 
taken from its surface. The boy measures his 
distances by the eye, and takes pains to leave no 
broad spaces between the holes, which indeed 
would be wasteful coining. So proceed his com- 
panions, and soon the whole of the fillets are 
punched. Constant testings of the resulting blanks 
are meantime made by other workpeople, by 
weighing, and the punches, which are of hardened 
steel, are occasionally reground should they require 
it. This again is to ensure the uniformity eo much 
to be sought after, and which must never be lost 
sight of in a well regulated mint. l 


TRACING BY SUNLIGHT. 

Photography has long ago greatly diminished 
the less skilled labours of the mechanical draughts- 
man. Instead of the laborious finished and coloured 
drawings intended to show forth the chief charac- 
teristics of a machine, without at tbe same time 
teling too much about its construction, photo- 
graphs, coloured or not, are now used. It has 
sometimes struck us, by the way, that the bright 
parts of such photographs could be neatly brought 
out by means of a spare and tasteful use uf the 
silver and gold paints sold in mussel shells in most 
print shops. However this may be, photography 
is now extensively used in producing tracings of 
machinery of which a number of duplicates are re- 
quired ; and we saw, tho otber day, some beautiful 
specimens of the kind. We feel convinced that it 
is destined to largely supersede lithography, with 
which it can compete commercially for any number 
of copies up to one hundred. It has been found 
most convenient to carry out the process some miles 
from London, in order to avoid the “blacks” of 
the atmosphere of the district; and even a large 
order can be carried out in one day. The process, 
briefly described, consists in submitting the origi- 


ELECTRO-METALLURGY. 


8 AND FxRNJS.—I have noticed frequent 
inquiries by correspondents as to the mode of 
copying these, and I have read many books that 
pretend to give instructions for doing it, but I 
shall not mislead you by stating the process as 
ewy, for many cannot be done, and with others 
se | by destroying the natural bends of the leaves 
crushing the fibres. However, there are a 
few that can be copied hy patience and care. Lay 
the leaf upon a sheet of paper, and with a camel- | nal tracing, or even the drawing, to the light, a 
hair brush paint the side expcsed to view with the | chemically prepared sheet of paper being placed 
gutta percha solution mentioned in a previous) underneath. This idea, per se, is not novel, but its 
chapter ; build layer after layer until it is about | practical execution is the subject matter of a 
} thick ; allow it to stand a night; the plant then | patent. 


PROGRESS OF INDUSTRY. 


ART Workman's EXHIBITION aT MANCHESTER, 
—An art workmen’s exhibition at the Royal In- 
stitution in Manchester was opened on the 26th 
ult. Lord Houghton spoke at some length on the 
advantages of such exhibitions, as tending to pro- 
mote popular taste in art and improve popular 
manners. The present exhibition contains about 
400 contributions, which are the work of 200 
workmen. We are glad to learn that this exhibition 

i from a previous one of a similar kind at 
Manchester last year, inasmuch as most of the 
present contributions are the work of regular 
working men, produced during the ordinary hours 
of work, while the former one was mainly furnished 
with works by amateurs, which were the produc- 
tions of their leisure hours. The aim of both has 
been to display and stimulate the art of workman- 
ship of the Manchester district. The germ of both 


is said to have arisen out of a desire of the Man 


chester house decorators, painters, and grainers to 
display their ability and remove a prejudice in 


favour of “foreign talent.” The contributors are, 


for the most part, the individual artisaas who have 
executed the work, and their names are attached ; 


but in many instances the article exhibited is 
sent by a firm of employers, who specify if possible 
the names of the workmen engaged upon it. The 
Contributions include panels decorated with the 
utmost care of the painter or grainer in imitation 
of marbles or woods. The plasterers contribute 
some original designs in their method of ornament- 
ing interiors, and there are also some good speci- 
mens of gilding and cabinet work, and original 
designs for wall papers. Stone and wood carvers 
appear in great force, and among the former is a 
panel in Caen stone representing the “Good 
Shepherd ;” a tablet representing , Obrist inviting 
the weary and heavy-laden ;” and a bust of a girl 
with the face veiled. There are some specimens 
of floor tiles, and a considerable number of models 
and drawings of machinery. The contributions 
are from within aradius of 25 miles of Manchester, 
and altogether the exhibition is a very interesting 
one. 


RECENT RESEARCHES ON METALS AND 
ALLOYS.* 


The importance of the subject which I intend to 
bring before you this evening is so extensive, that 
it ought to be the subject of a series of lectures 
instead of attempting to condense it into one, and, 
therefore, I shall only give a resume of some of the 
discoveries which have been made during the last 
two years. 

You are probably all aware that England occu- 
pies the first position among nations as a source of 
mineral wealth, and to enable you to appreciate 
the trath of this assertion, allow me to cite a few 
figures, published by Mr. Robert Hunt, F.R.S., 
the keeper of mining records of the Royal School 
of Mines. In 1868 the value of minerals prodaced 
was £29,151,976, from which metal of the value of 
£36,364,327 was extracted. There were pro- 


duced— 
ia ore è ‘ ae tons 
pper ore „ 212,947 „ 
Lead ore. 921, 283 „ 
Silver ore, . 88 „ 
Zinc ore. é A 12,941 ,, 


Iron ore. . 3, 500, 000 „ 
Further, it is interesting to compare the results 
given by Mr. Hunt in 1858 with the above, for we 
find that the mineral wealth of England has nearly 


doubled in five years, for in 1858 the value of the. 


metals produced amounted only to £18, 105,708. 
I must not omit to state that, during the last few 
years, England has also taken the lead in the 
manufacture of aluminium (Jno. Bell and Co., 
manufacturers, Newcastle) and magnesium, by 
Mesers. Mellon and Co., Salford, who have 
adopted the method proposed by Mr. Sonstadt. 
As to the four new metals which have been of late 
discovered, viz., cæsium, rubidium, thallium, and 
indium, they are as yet but scientific curiosities, 
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tra on the screen at the conclusion of the lecture. 


Since I had the pleasure of drawing your 
atten‘ion last year to the then novel application of 
magnesium to the art of photography, owing to the 
intense light which that metal produces (for it has 
been calculated to be equal to 1-525th part of that 
of solar light, and has been seen at a distance of 
twenty-eight miles at sea, and also to its intense 
actinic power), Mr. Bultinck has proposed the sub- 
stitution of this metal for zinc in galvanic batteries, 
and states that he believes the substitution would 
prove a very advantageous one to electricians. 
The employment of this metal will be greatly 
facilitated by the the large works which have been 
erected for its manufacture at Boston, in America. 
years 
ago that light was transmitted through thin leaves 
or sheets of the following metals: platinum, 
palladium, rhodium, gold, silver, copper, tin, lead, 
iron, and aluminium, still we were not prepared 
for the interesting results that Mr. Quincke has 
obtained and published in the Philosophical M aga- 
zine for March, 1864. That gentleman endea- 
voured to determine directly the velocity with 


Although Mr. Faraday observed many 


which light travels through metals, and he found, 


strange to say, that it travels faster through gold 
and silver than through a vacuum. Further, he 
adds that he was unable to detect any difference 
in the eomponents of the light which had pre- 


viously passed through transparent substances, 


such as plates of glass. The comparative rapidity 


of light in passing through metals and a vacuum 


appears to me to be in favour of the new theory 


of light, which I took the liberty of expounding to 
Jou in my first lecture. Although we could con- 


ceive the passage of light through a thin film of 


metal, still chemists were astonished when M. 
Henry St. Claire Deville,whose name I have had the 
pleasure of often citing in these lectures, published, 
conjointly with M. Troost, some interesting papers 
on the porosity of substances under the influence 
of high temperatures. His experiments enabled 
him to show that even platinum and wrought iron 
tubes, the latter one-eighth of an inch thick, are, 
when carried to a high temperature, permeable to 
gases. The importance of these results cannot be 
overrated by chemists when the permeability of 
platinum is considered, as that metal has been 
employed by them under the conviction that its 
high density and mode of mannfacture destroyed 
all porosity. As to iron, the knowledge of that 
fact is most important, especially in the manufac- 
ture of coal-gas, where iron retorts are used for 
distilling the coal. So complete is the permea- 
bility of iron at a high temperature, that an iron 
tube which had been filled with hydrogen gas 
before the experiment was found to contain only a 
trace of it at the end of a few hours. 

Considering the short spave of time which I have 
at my command, I can only state that you will 
find in the Royal Society’s Transactions (vol. clii., 
part 1, page 1) a most elaborate paper on The 
Influence of Temperature on the Electrical Con- 
ducting Power of Metals,” and also vol. cl., part 1, 
page 85) on The Conductibility of Copper.“ 
These researches of Dr. Matthiessen deserve the 
close attention of all electric telegraph engineers. 

The study of metals must convince every student 
that, although science has progressed in a marked 
manner during the last fifty years, still that there 
ig à great deal rnore to do than has been done. 
Although we have known copper, zinc, lead, tin, 
and iron for many centuries, still hardly a month 
passes without new properties of these metals being 
discovered, or facts connected with the improve- 
ment of their manufacture or the removal of the 
impurities they contain. I, therefore, deem it my 
duty to advert to a few papers that have been 
published recently respecting certain impurities 
which particular metals contain, which impurities, 
in some instances, enhance the value of the metal, 
and in others lower their commercial value. No 
class of substances teaches the young chemist the 


bat as their discovery is due to spectrum analysis, 
I shall refer to them more especially when treating 
of the method by means of which the discovery of 
these metals has been made, an illustration of 
which I shall be able to give, through the kindness 
of Mr. Ladd, who will show you the various spec- 
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difficulties and the labours he must be prepared 
for, if he wishes to be what is technically termed 
a good operator, and if he pretends to prepare a 
pure substance. I would, therefore, advise all 
young men studying chemistry, carefully to read 
the labours of J. S. Stas on The Determination 
of the Equivalents of Chlorine, Sulphur, Nitrogen, 
Silver, Potassium, Sodium, and Lead,” published 
in the Moniteur Scientifique of 1861 and 1864, 
where they will notice that Stas has spent months 
of time to obtain a few ounces of pure silver, 
lead, &c. 

Copprk.—The same may be said of the researches 
of Matthiessen to obtain pure copper, for his 
studies above alluded to have enabled him to state 
tkat there is no alloy of copper which conducts 
electricity better than pure copper (page 92 of the 
above memoir), for he found that the most 
minute quantities of arsenic, phosphorus, sulphur, 
selenium, tellurium, and oxygen diminished the 
conducting power of that metal. Whilst on the 
impurities of copper, I must not fail to mention 
some valuable additions which Messrs. Abel and 
Field have published in the Journal of the Chemical 
Society of London, on the means of determining 
various impurities which copper contains; thus 
they found sometimes traces, and sometimes 
several per cent. of the following impurities in 
many samples of commercial copper, silver, arsenic, 
antimony, bismuth, lead, tin, and iron (see Tables, 
vol. xiv., page 302), and Mr. Abel in a paper 
inserted in the same journal in 1864, proved that 
copper contained sulphur, as a general constituent, 
but only in minute quantities; selenium, as an 
occasional constituent; and that oxygen was 
always present and sometimes in considerable pro- 
portion ; thus, in dry copper he found the quantity 
of oxide of copper, not as Messrs. Dick and Percy 
have stated, from 10°21 to 9°34 per cent., but from 
3°77 to 4'56 per cent. Mr. Abel gives the follow- 
ing numbers as representing the average proportion 
of oxygen obtained with a series of samples taken 
in diverse stages in the manufacture of copper :— 


Oxygen per cent. 
“Dry” copper. . . 0°42 
Ditto (another specimen) . 0°50 
‘‘Half-poled” copper . 0°20 
**Tough-pitch” „ . 003 
“Over-poled” „ ‘ . 0:03 
(Zo be continued.) 


A SELF-LOADING SHIP. 


M. De Coraux, a Lyonnese, has invented and 
constructed a ship which can load or unload itself 
automatically in forty minutes. The captain and 
mechanician are the only living crew on board, the 
working and manipulation of the vessel and cargo 
being all performed by steam applied to most 
ingenious machinery. The loading is carried on by 
trucks and wagons, which can contain corn, flour, 
bales, cattle, horses, barrels, &c. The vessel is, 
as may be expected, of a peculiar disposition ; but 
its exterior bears all the signs of sea-worthiness. 
The great revolution is on the deck and in the 
interior, The former is covered with lines of rail, 
reaching from one extremity to the other, while, 
at midsbips, there are two turntables. Front and 
rear are two or four immense containing 
eight, twelve, or sixteen waggons, of the, same size 
as our railway-waggons. The rails on which the 
waggons rest are adapted exactly to the rails of 
the deck. A cable is hooked to the waggons, 
which traverse the deck throughout its length, 
and the stern of the boat having been previously 

laced on a level with the quay, which is also 
farnished with rails, or may be, perhaps, a portion 
of a terminus, the waggons glide without the least 
interruption from the vessel to the land, and 
vice versa. 


A Scorrisg nobleman, who is connected by pro- 
perty with the Orkney Isles, has offered, it is said, 
to subscribe £60,000 for the construction of rail- 
ways in Orkney. 

Tax Chertsey and Virginia Water Railway will 
be opened shortly, and is likely to prove profitable. 
A line from Blackwater to Sunningdale is also 
under construction, 


» 
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COMPASSES OF IRON SHIPS. 

On the 29th ult., a paper was read by Evan 
Hopkins, Esq., at the United Service Institution, 
on the compasses of iron ships. The paper was a 
most elaborate one, but we are compelled by want 
of space to limit our report to the following brief 
abstract :—Setting out with the assumption ‘‘ that 
the acquired polarity from induction and position is 
generally acknowledged to be the principal cause 
of ‘deviation,’ and the danger attending the 
sailing of a new iron ship,’ Mr. Hopkins proposes 
to deatroy this polarity, either before or after 
launching, by the application of powerful electro- 
magnets, thus obviating the necessity for swing- 
ing.” The ship is to be treated as a huge bar- 
magnet which is to be demagnetized, but Mr. 
Hopkins gives no details of his process, which he 
admitted had not yet been tried. It must, how- 
ever, always be borne in mind that even if we 
were able to destroy the polarity of iron ships, 
either by Mr. Hopkins’ or any other method, or 
to prevent it altogether by altering the position of 
the ship in the various stages of its construction, 
the iron still remains susceptible to magnetic 
influences. It is true that Mesars. Evans and 
Smith have shown that there is a constant and 

diminution both in the quadrantal deviation 
and in the directive force with the lapse of time, 
showing apparently a change in the molecular 
structure of the iron, by which it becomes less 
and less susceptible of induced magnetism. Mr. 
Hopkins further recommends that the steering 
compass be raised to such an elevation as will 
place it beyond the reach of the influence of the 
ordinary attraction of the wrought iron of the 
vessel. In order to read the compass, a reflector 
is fixed near it, so that it may be correctly read at 
a distanoe of twenty feet from the steering wheel. 
He makes his compass needles of the strongest 
directive power, so as to avoid unsteadiness and 
excessive oscillation. For high latitudes, where 
straight needles are found sluggish in their 
movements, he purposes to bend the needle to 
the average angle of the dip.” A flat needle,” 
he says, if bent to the angle of the dip at the 
centre, will not only have ita directive polar power 
increased, its vibrations will be reduced to one- 
third.” Our knowledge on this most important 
subject is, it must be confessed, in a most unsatis- 
factory state, and we hardly think that Mr. 
Hopkins’ researches, in their present state, will 
help us much. In his introduction he states that 
“ a amall needle can be retained in the centre of 
an helix of a battery without any apparent support.” 
This is, we believe, not so, although it is to be 
found in the writings of many eminent men. 
Professor William Thomson says ‘‘the pheno- 
menon of a solid body, hovering freely in the air, 
in stable equilibrium, without any external support 
or constraint, has never, I am convinced, been 
witnessed as the result of any magnetical experi- 
ment.” (Philosophical Magazine xxxvii., 250.) 
Mr. Hopkins’ method of accounting for this sup- 
posed effect is curious. He thinks it is due to 
** the nce of a dense magnetic fluid concen- 
trated within the spiral by the electro-magnetic 
force.” 


Tue Cicak Sxrp.—The Ross Winans, better 
known as the ‘' cigar ship,” has been launched 
at Hepworth’s yard, Cubitt Town, Isle of Dogs. 
This ship, unlike a cigar, is pointed at both ends, 
tapering gradually and smoothly from the middle. 
It has two srews, one at each end of the sbip, bat 
not fixed beyond the pointed extremity, where 
there would not be room for efficient bearings for 
the screw shaft. For this reason each screw is 18 
feet nearer the centre of the vessel than the points, 
the cone thus left at each extremity being attached 
to the shaft and allowed to revolve with the screw, 
The screws are 22 feet in diameter, and have eight 
blades each. A wooden deck, with bulwarks 
partly of the same material and 
attached to the outside of the cylinder, this exter- 
nal appendage having the shape of one of the 
ordinary Thames river steamboats, but it has two 
vertical iron funnels, and two light telescopic 
masts. Thus in the water the vessel loses much 
of its cigar-like appearance. 


partly of iron, is | air 


IMPROVEMENTS IN PUMPS. 


An invention has been provisionally specified 
by Mr. Honoré Maury, which consists in thus 
constructing pumps :—Upon two hollow columns, 
which serve as the suction and discharge pipes of 
the pump, he mounts a horizontal cylinder, the 
interior of which is in communication with the in- 
terior of each of the hollow columns. Within the 
cylinder a drum is caused to rotate on horizontal 
axes. This drum is always in contact at one 
point with a longitudinal packed rib on the inner 
surfaze of the cylinder, which shuts off direct com- 
munication between two hollow columns; the drum 
is not in contact with the cylinder at any other 
point, but carries four or other number of spring 
pistons, which, as the drum rotates, bear against 
the inner surface of the cylinder. These pistons 
are fitted in paira at diagonally opposite points of 
the drum, each pair being connected by a tube 
passing through the axle of the drum. A spring 
is fitted behind each piston, and keeps it in contact 
with the surface of the cylinder. As the pistons 
in their revolutions approach the longitudinal rib 
before mentioned they recede into the drum until 
they have passed it, the corresponding piston being 
forced out on the opposite side. The cylinder is 
closed at each end by a plate ; one of the plates is 
formed with an aperture and stuffing-boxes to re- 
ceive the axle of the drum, and the other plate has 
on its inner face a socket to receive the other end 
of the axle. The plates are fixed to the cylinder 
by bolts, India rubber or other washers being in- 
terposed to make the closing hermetic. The inner 
face of each plate has an annular groove filled with 
leather, for the ends of the drums to bear against. 
The cylinder is formed with two openings near its 
upper part for use in priming or starting the pump 
when required. These openings are closed her- 
metically by plates. One of the hollow columns 
is in communication with the well, and each column 
is formed with a socket to receive a pipe when re- 
quired. When the liquid had to be raised from a 
great depth, he fits the column in which it is raised 
with a valve to prevent the return of the liquid. 
The action is this: — The drum with the pistons 
being caused to rotate by a crank handle in con- 
nection by toothed gearing with the axle of the 
drum, or in any other convenjent manner, the 
1 produce a vacuum ir the first column, the 

iquid rises therein, is carried by the pistons round 

the upper parter of the cylinder, and enters the 
other column, from which it may be led to any 
desired point. The action of the pump may be 
reverted, so that the discharge pipe becomes the 
suction pipe, and vice versa. 


DRAKE'S GAS ENGINE, 


Monz than ten years ago, an engine driven by 
the explosion of a mixture of coal gas and 
atmospheric air was introduced in America, by Dr. 
Alfred Drake, of Philadelphia. At the present 
time when gas engines are coming into use for 
many purposes, an account of the engine may 
prove interesting as it is so little known in this 
country; and indeed we believe that no account 
of it was published here until after the introduc- 
tion of Lenoir’s engine. The principal feature in 
Dr. Drake’s engine was the means employed to 
light the mixture of gas and air within the cylin- 
der. In Lenoir’s engine this is effected by an 
electric spark. It must be remembered that in a 
gas engine the mixture of air and gas must be ad- 
mitted to the cylinder for a considerable propor- 
tion of the stroke before it is ignited ; the engine 
performing this portion of the stroke by the aid 
of the momentum stored up in the flywheel during 
the previous one, as the gas does not exert any 
considerable pressure until it is exploded. The 
slight pressure which it does exert, is merely due 
to its being slightly compressed by an air pump at 
the same time that it is mixed with atmospheric 


In Dr. Drake’s engine, the mixture of gas and air 
was ignited in the following manner:—At two 
points, one for each stroke, a hole was formed in 
the cylinder ; the distances of these holes from the 
ends of the cylinder corresponding with the dis- 
tance for which the mixture was to be admitted 


before it was exploded. These holes were each 
furnished with stuffing boxes, and in each of these 
stufing boxes was placed a cast-iron cup, 
or thimble, the solid end of which projected into 
the shell of the cylinder, so as to be just clear of 
the bore. In each of these thimbles a jet of gas 
and air was constantly kept burning, and by this 
means the ends of the thimbles were maintained 
at a red heat. When, in the course of its stroke, 
the piston passed over one of these thimbles, the 
mixture of gas and air which had been admitted 
behind it, came in contact with the red hot sur- 
face and was instantly ignited. The explosive 
mixture was admitted to and released from the 
cylinder by ordinary double-beat valves. 

We have said that the gas and air were slightly 
compressed during their mixture. is was 
effected by an air pump furnished with suitable 
stopcocks, by means of which the proportions of the 
gas and air could be regulated. The air pump was 
worked by hand, in order to obtain a supply of 
the explosive mixture for starting the engine ; 
afterwards it was worked by the engine itself. 
The explosive mixture used consisted of one-tenth 
coal gas, and nine-tenths atmospheric air, and 
it was considered by Dr. Drake that when this was 
ignited, an initial pressure of 150 to 200 lb. per 
square inch was obtained. From experiments 
which have been since made, however, we believe 
that the united pressure obtained by the ignition of 
@ mixture of gas and atmospheric air is very much 
less than that above given. 

The ignition of the gas in the cylinder of course 
causes considerable heat to be evolved, and in Dr. 
Drake's engine, therefore, the shell of the cylin- 
der, the cylinder covers, the piston and the piston 
rods, were all made hollow, and through them a 
constant stream of water was maintained. By this 
means they were kept moderately cool. The speed 
of the engine was controlled by a throttle valve 
connected with a governor, as in an ordinary steam 
engine, The fact of this engine never being used 
in America to any considerable extent is partly due 
to the death of Dr. Drake, and partly to the ex- 
cessive price of gas in that country (12s. 6d. per 
1000 cubic feet in New York at the time of its 
introduction). Dr. Drake’s engine was worked in 
the New York Crystal Palace in 1855.— Engineer- 
ing. 


Casina BOILDIN GS. — Works have been begun 
for the casing with stone of that portion of the 
exterior ok the Houses of Parliament which was 
left in brick in order that the structure might be 
continued on the north side of Palace Yard, 
opposite the entrance of Westminister Hall. It 
would appear that a garden is to occupy the site 
of the houses which formed the south side of 
Bridge-street, Westminster. We are afraid the 
casing operation will not be a fortunate one; at 
any rate, the difficulty of covering so large a space 
as that in question will be great, if panelling only 
is to be employed to make it interesting. Nothing 
more wealthy of meaning than machine-made 
Perpendicular panelling must be looked for here. 
The pedimented windows of the so-called Anglo- 
Italian style are only less tolerable than the 
pattern-like poverty of such false Gothic decora- 
tions 


SHOREDITCH WORKING MEN’s CLUB, UNION- 
STREET, KINGSLAND-ROAD. — The half-yearly 
business meeting of the members of this in- 
stitution was held on Tuesday, the 30th ult. 
There was a numerous attendance. The report 
congratulated the members on the progress of the 
Club during the last six months. The library of 
several hundred volumes had been largely used by 
the members. Arrangements had been made for 
the formation of fresh classes, and at the present 
time classes for writing, arithmetic, discussion, 
elocution, and shorthand were in operation. The 
balance- sheet showed an expenditure of £45 4s. 4d., 
and receipts amounting to £54 11s. 7d., the whole 
of which had been raised by members’ subscriptions, 
entertainments, &c., with the exception of a dona- 
tion of 21s. by the Vicar, leaving a balance in 
hand of £9 7s. 8d. Officers were elected for the 
ensuing half-year, and the proceedings closed with 
a vote of thanks to the chairman. 
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the complete reaction of the lime on the carbonate of soda, 
euch waste usually contains free lime. 4. Any black ash 
being given, free lime may be left in the waste or Not, jast 
as the lixiviation is managed. And he adds (5) that nothing 
bas yet demonstrated the existence of an oxyaulpbide of 
calcium, nor any other compound of lime and sulphide of 
calcium. 

New TEsT rox URI Acip.—Dr. Dietrich has remarked 
that when a bromated alkaline solution of hypochlorite of 
soda is added to urine, an intense rose-red colour is pro- 
duced. Tue colour disappears after some time, and quickly 
on the addition of more of the bromated solution. It pro- 
bably, he sayr, depends on the formation of alloxantin, The 
experiment answers well with serpents’ dang, but is difficult 
to recognise with pigeons’ dung and guano, became the 
zubstauces themselves are of a dirty brown colour. This 
test may, in many cases, replace the murexide test, since 
it is made with little trouble aud in a short time — Zeit. 
schrift fur Analyt, Chem., p. 176. 

BRHAvrouR or TUNMERIC PAPER TowARDS BoRacic 
ACID AND ZIRCONIA.—Boracic acid and zirconia redden 
turmeric paper in a very similar way; bat the paper red- 
dened with boracic acid and dried at 100° becomes coloured 
a beautiful deep blue on being touched with a dilate solu- 
tion of potash, while that redd med by sirconia is oniy 
affected as usual by an alkali. Fluoborate of potash after 
the addition reddens tarmeric like other boron compounds ; 
fluozirconate of potash subject d to the treatment reddens 
the paper very little, and only at the edges whero it is in 
contact at once with the acid liquid and the air, Vogel 
and Ludwig have already remarked the action of an alka- 
line solution on paper reddened by boracic acid,— Kraut, 
Zeitschrift fur Analyt. Chem., p. 168. 


THE CHEMISTS AND THE BOARD OF 
INLAND REVENUE. 

A queation of importance to photographic and 
other chemists has just been decided. It seems 
that an excise officer boucht some strong alcohol 
of Mesars. Horne and Thornthwaite, and then laid 
an information against the firm. Messrs. Horne 
and Thornthwaite thereupon wrote to the Com- 
missioners of Inland Revenue, stating that in 
1856, when supplying the photographic outfit to 
the Royal Engineers, they had, through the late 
Captain Fowke, inquired of the Board whether 
they were allowed to sell alcohol for photographic 
or scientific uses, and the reply given was to the 
effect that no notice would be taken of such sale. 
Messrs. Horne and Thornthwaite also urged that 
= pc tai „ eter was almost the sole existent animal of the period 
tles were i 1 8 ti fully j ustified | of that deposit, instead of the place of that deposit ? 
in selling an alcohol the strength of which is so That is, that from the beginning of the world up 
high that it cannot be teated by Sikes’ hydrometer, to the 19th century inclusive, = oraminifors were 
as such an article could not have been contem. | tbe dominant race on this terraqueous globe? Yet 
plated by the Act, which directs all spirits to be this is the argument of our present geologists as 
tonto bJ Sikes’ hydrometer; and they concluded | regards the Hozoon Canadense, the Oldhamia An- 
by appealing to the Commissioners, on their own | tiqus, and the Silurian Trilobites. Tbe W oe 
behalf and the many other establishments inter- affair is the result of the most ee 5 oe 
ested, to decide what they might legally sell. The between space and time, between p oe oe f 
reply of the Commissioners will be found below. | That 185 because n the deposit of a cortain piace 

e may add that Messrs. Horne and Thorn. such a life only existed, we set it down that in the 
thwaite have been advised not to sell alcohol under | Period of that deposit that life only existed. Hence 


9 ; sti such errors as The age of reptiles,” The dilu- 
Sales Ake ana in quantities of oe mora than | Sia period,” “The boulder period,” “The drift 


“ Inland Revenue, Somerset House, London, period,” &e.—Athħenæum. 
“ W.C., 30th January, 1866. 
Gentlemen, — The Board of Inland Revenue 
having had before them your application of the 
17th instant, I am directed to state that the law 
absolutely prohibits the sale of any spirit without 
licence, but that this department is not in the 
habit of interfering with chemista who sell sma)l 
quantities of highly rectified spirits, such as cannot 
be procured from ordinary spirit dealers, for medi- 
cal and scientific purposes only. 
“I am, Gentlemen, your obedient servant, 
% ADAM Youna, Assistant-Secretary. 
% Messrs. Horne and Thornthwaite.” 


yesterday, and will be gone to-morrow. In these 
modern land museums, however, the remainsof man 
and mammalia are found, and they would be found 
in more ancient land museums, if such ancient land 
museums could exist. In the Geological Magazine 
of January last, page 2, the editor tells us that 
‘ Foraminifera of the present day form no less 
than 95 per cent. of the ooze covering the floor of 
the wide Atlantic ocean.” Suppose our present 
continents to be destroyed or submerged— 


And where the Atlantic rolls wide continents shall bloom ; 


—that is, suppose that this “ floor of the wide 
Atlantic ocean,” turned into slate, shall be raised 
up as the Silurian slates have been : is the wiseacre 
geologist of after ages to dub this Foraminifer the 
Eozoon Atlanticon, and to inform his pupils that it 


GLEANINGS FROM SCIENTIFIC WORKS. 


— le. 

Ir has been shown that immense pressure will prevent 
water from freezing at 32 deg., on account of ice occupy- 
ing a larger volume than tbat of the water which forws 
i 


Tus area of the large hydraulic press used in the con- 
struction of the Britannia Bridge was 3814:16 equare 
menes; and the capacity with a 6ft. stroke, 32,619 5 cubic 


es. 

In 1844. 2 cwt. of gutta-percha were sent to this 
country as an experiment from Singa pore Tho export- 
ation rose the next year to 169 piculs (the picul is 188 Ib.), 
and in 1848 it was 6,768 piculs. 

ANIMALS fed on farinaceous food erhale a qaaatity of 
carbonic acid equivalent to the oxygen inspired, while 
animals fed on animal food absorb ox sometimes 
equal to four parts in ten of that insp ‘ 

M. FizRav has determined by experiment thata of 
artificial light travels at the rate of 70.000 leagnes in a 
second of time. Astronomers have given the rate of solar 
light at 192,500 miles in the same 0. 

E comet of 1845 approached within 60,000 miles of 
the sun, tho nearest approach to that luminary erer 
actually observed. 

PovILust pointed out, in 1829, that when a fluid is 
8 a porous substance, a rise in temperature 

akes place, 

THE tenacity of iron at a temperature of 112 deg. Fah. 
is less than at 82 deg.; but at 892 deg. ite tenacity is 
greater than at 82 deg. 

THE force of the waves of the German Ocean has been 
found to be about one and a-half tons per sqaare foot ; 
that of those of the Atiantic three tons. 

In the year 1746 a woman at East 8 Norfolk, 
spun a single pound of wool into a thread 84,000 yards in 

ngth, or near! forty-eight miles. Since that time a 
young lady of ; an morn agate Pound of combed woo) 
nto a thread o :000 yards; e actually uced 
a 8 Aa wer 


ART NOTES. 


Tnosx who remember the most interesting and extensive 
collection of water-colour drawings by English artists 
which took place in 1863, at Streatham, will be glad to 
know that, on the 5th proximo, a similer collection will 
be opened in the New School Rooms, Streatham Common, 
and continue open until the Saturday following. The col- 
lections of Messrs. Leaf, Quilter, Griffith, B eknell, and 
others, will supply materials, which are not only of the 
highest quality, but rarely seen by the public, 

Inn Government is betimes in inviting a competition of 
architects for the honour of shi Seige sc new National 
Gallery. The following gentlemen ve been asked to 
compete in the matter: Messrs. G. G. Soott, Banks and 
pate D. Wyatt, G. E. Street and C. Brodrick—a provincial 
architéct, who obt ained the lowest prize in the competition 
for the New Museumsat South ensington.—A similar 
limited competition is announced with r to the 
important task of designing the new Law Courts. The 
architects selected are Messrs. G. G. Scott, Banks and 
Barry, G. E. Street, Waterhouse, D, Wyatt, and Hard. 
wick. 

A Fiar-ART roped will shortly open in York, 

Tux publication of the “Fine Arta Quarterly Review” 
will rein fy resumed by Messrs. Day & Son. 

AT the ery of the Institute of Palnters in Water- 
Colours nar be seon an interesting collection of drawings, 
by M. Hildebrand Toprosanting scenes and castoms in 
China, Japan and Manilla. 

Ax Art Gallery is to be erected near the Free-Library 
and Museum at Liverpool, the cost to be 1 by a loan 
on the security of the Library and Museum rate. 

Tus Soanzs MusrUM, LINCOLN’S INN-FreLps.—The trug- 
tees of this institution, which is situated on the north side 
of Lincoln’s Inn-fields, have isaueda notice to the public 
apeo neng that it is their intention, as hitherto, to open 
the establishment to the publio on Wednesday next, on 
each Wednesday of the following month of March, on 
Wednesday, Thursday, and Friday ofthe months of april. 
May, and June, and on Wednesdays in the month; of ul 
and August. The collection contains some of the fines 
specimens of Greek art. 

Loan or Worgs or Art.—Lord Stanley of Ald erley's 
Bill, which has passed a second reading in the House of 
eae provides that trustees of works of art, who by their 
trust deeds are prohibited from lendin them, msy never- 
theless lawfally lend them, if they choose to do so, to 
me nom Portrait Exhibition, and to the Parig Exhibi- 

on of 1887, 


GEOLOGY. 


Ra anD Rivers. —In the Journal of the 
Geological Society, published in November last, 
Messrs. Foster and Topley, of the Government 
Geological Survey, attribute the denudation of 
the Weald Hill to “Rain and Rivers.” More 
than this, there appears to be a strong tendency to 
the “ Rain and River” theory among the young 
practical geologists of the Government Survey 
(who have no thecries of their own to defend), 
whether in England, Ireland, Scotland, Canada, 
or India. So far so good. Great A is accom. 
plished ; but there is still a great B to be learnt. 
The great B is, that man and mammalia, that is, 
the most perfect creatures, may have existed on 
the land from the beginning, and before the first 
strata were formed in the sea, and consequently 
that Darwinism and the development” theory 
are myths. The entire surface of the earth is 
535 with 0 That soil is rotted subsoil. 

ing to atm ic disin tion, soil is in con. 
. the 5 of tho earth. 
Owing to the erosion of ‘‘ Rain and Rivers,” that 
soil is in constant movement down the hill-side to 
the valley, and along the valley to the sea. The 
land, then, is the region of perpetual disintegration, 
denudation and destruction. The sea is the region 
of perpetual deposit and conservation. And sea 
strata, when hoisted up by heat in the form of 
slate, sandstone, limestone, &c., form museums of 
sea life of ar antiquity quite incomprehensible to 
man. But these museums contain sea life only ; 
lend animals neither live nor die in the sea; they 
live aud die on the land. And where are the 
museums for the preservation of ancient land life ? 
There cannot be such a thing. The entire surface 
of the earth is perpetually vanishing, and with it 
the museums for the preservation of ancient land 
life. The most ancient museums of land life arc 
caverns, filled up lakes, and drift and alluvium— 
things which, speaking geologically, were formed 


from the same weight of cotton 

yards, or upwards of 115 miles; this 

4 4775 would produce about twenty equare yards of 
muslin. 

In 1852 the Wave Queen, an fron vessel, was launched 
by Messrs. Robinson, Russell, and Co., at Milwall. She 
was 200 ft. long, and only 138. wide: engines of 80-horse 
power; and she went to Denmark and beck more than 
8 ahis is possibly the largest ship, for the length, 

ver built. 

Ax error in placing a fine dot, which fixes the length 
of the rod used in measuring a line in astronomy, 
amounting to 1-5,000th of an inch (the thickness of a fibre 
of silk), will amount to an error of 70 ft. in the earth's 


65,200,000 miles in that of the nearest fixed star. 

, Tux drawings in the firat lottery in England, as far as 
18 ascertained, b on the 11th January, 1860, at the 
west door of St. Paul's Cathedral, and continued day 
and night till the 6th May. The scheme was anvounced 
two years before, and showed that the lottery consisted 
of forty thousand shares of ten shillings each. Any profit 
that might arise was to be devoted to the reparation of 
harbours and other public works. 

Tux city of Lyons consumes annually two million 
pounds of spun silk. Four cocoons aod a fraction are 
necessary to produce a gramme—{the five hundredth 
part of a pound), consequently, the consumption of 

ons alone requires 4,200,000,000 cocoons ; the r 
of silk thread in each being abont 500 metres, the total is 
equal to 2,100,000 millions of metres, which is fourteon 
times the distance (f the earth from she sun, or 5,494 
times that of the moon from the earth. That length 
would encircle the globe at the equator 52,505 times, o. 
reach 200,000 times round the moon. 

MananXaMa, who wrote his history before av. 4:7, 
mentions that Sanghatisaa, King of Co lon, who was 
poi:oned A.D. 216, placed a pinn of glass on the epire 
of anol Dagoba, to serve as a protection against 
ightuing. 


CHEMICAL NOTES. 


Ar the Academy of Science, Fub. 12, M. Pelouze read a 
memoir “On the Composition of Soda made from Chloride 
of Sodium by Leblanc Process.“ The author does not be- 
lieve in the formation of an Care paas of calcium, thus 
agreeing with Messrs, Gossage and Kynaston. The memoir 
is of considerable length, so we only give the author's re 
sume. His analyses and a atudy of the reactions of the 
different substances, he says, have led him to the following 
conclusions :—~1. That black ash is a mixture of carbonate 
of soda, spna of calcium, carbonate of calcium, and free 
lime. 2. The asb, on prolonged contact with water, hot or 
cold, gives an amount of caustic soda proportional to the 
free lime the ash contains, and then the lime in the waste is 
Completely neutralised by sulphydrio and carbonic acid. 
But (3) as the waste obtained in the ordinary process of 
manufacture has not been placed in circumstances to ensure 
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SUBMARINE TELEGRAPH L.“ 
Iv. 

SHALLOW AND Dir Sea CABLES (continued). 

Table VI. shows the strength of iron and steel 
strands wrapped with Russian and Manilla hemp, 
and with F lay and 14 lay respectively; also 
the strength and stretch of the separate materials. 
It will at once be seen that a difference of lay 
produces an extraordinary augmentation in the 
breaking strain and in the elongation. The 
stretch of a wire when approaching its breaking 


strain is concentrated nearly at one point, where 
it dly diminishes in diameter. The effect of 


the hemp is to support the wire at a number 
of successive weak spots of this kind, and thus 
greatly to augment the elongation before break- 
ing; but it will further be observed that 
the ing strain of the combined materials 
is actually greater in some cases than the 
sum of the strengths of the separate materials. 
Thus the sum of the manilla and steel, taking the 
mean strength, is a little less than 12 cwt. ; but the 
mean of the combined strand is more than 12} 
cwt. With Russian hemp the sum of the separate 
strengths is 11°07 cwt., but the combined strand 
supported 11°42 cwt. The results with iron do not 
show this anomaly, but the apparent paradox with 
steel wire has been fully confirmed by independent 
experiments made for the Atlantic Telegraph 
Company. The explanation is, that when tested 
separately we have the strength of the weakest 
points, or smallest sections of the wires and 
strands ; but these materials are never uniform, 
and when combined, as it is most improbable that 
the two weakest points should coincide, we obtain 
the sum of their mean sections or strengths. The 
cables formed by these hemp-covered steel wires 
are very strong. Table IV. shows thatthe Atlantic 
cable, relatively and absolutely, is the strongest 
cable yet made, bearing more than twice as great 
a length of itself as the oldiron cable. The new 
form stretches more than the old. The hemp may 
be eaten off, or decay from the wires, weakening 
the cable, and the hemp affords less mechanical 
protection against injury ; but the stretch is never 
such as to endanger the core, as has been proved 
by repeated iments, and the most serious 
defect of the cable is probably its expense. 

9. Proposed forms of Deep Sea Cables.— Rowett's 
hempen rope could certainly be laid. The lecturer 
has hadno sample of it, but fears it would be exten- 
sible. Allan's cable could also be easily laid, so far 
so as its strength is concerned. It is said to coil 
badly ; but the lecturer has not seen this tested. 
The proximity of the copper and steel inside the 
cable might cause the steel to rust and burst the 
core. Still it is desirable that this form should bs 
practically tested. Mr. Siemens’ cable men- 


Lecture II.— Read by FLEeMIxa JENKIN, Esq., C.E., 
P.BS., at the meeting of the Society of Arts, February 5. 


tioned in table IV., will be found described in the 
appendix to this lecture. The stretched hemp has 
great strength, and elongates little, but has to 
carry an immense load of copper, which does not add 
in the strength of the cable. The phosphorised cop- 
per sheathing would probably be very permanent. 
This cable bas actually been laid and is now 
working. A trial of it was not successful in deep 
water, but a piece was recovered from 1,600 
fathoms. Duncan's cable, covered with plaited 
ratan, is too extensible, and the ratan, though 
durable in water, 


made, in which he used Siemens’ stretched hemp, 
covered with Duncan's plaited cane. Its properties 
are given in table IV., and its specification ia the 
appendix. This cable combines great strength, 
small elongation, lightness, and cheapness. A 
bare gutta-percha core could be laid easily, but 
could not be recovered from great depths. 

10. Statistics of Decp Sea Cables.—Excluding 
the 1,000 miles in abeyance under tbe Atlantic, 
and the cable lost in the first experimental trips in 
the Atlantic, only some 500 or 600 miles of cable 
have been lost during laying. About 9,000 miles 
have been laid and worked a little while, but are 
no ss working. From 700 to850 miles are now 
at work, but much of this is in no great depth. 
The Barcelona Mahon cable, believed still to 
work, although faulty, is included in this list. 
There is but one quite sound cable lying at work 
in more than 1,000 fathoms, viz., that between 
Sardinia and Sicily, 243 miles long. One section 
of the Malta-Alexandria cable is in 420 fathoms, 
and has never shown any deterioration. The 
probable causes of failure have already been 
enumerated, 

11. The general conclusions to be drawn from 
the statistics given in this lecture seem to be, that 
in shallow seas, by laying heavy strong cables we 
can ensure, and have obtained, success, both from 
an engineering and commercial point of view ; that 
in deep seas we have hitherto failed, but that 
success is not unattainable, and may probably be 
reached by various methods. The lecturer believes 
that while in shallow seas, where repairs are possi- 
ble, cables can hardly be laid too heavy or at too 
great an expense, in deep seas, where repairs will 
always be precarious, they can hardly be laid too 
light or too cheap. - 


APPENDIX I.—Specification of Cables in Tables. 

1. First Atl ntic:—Core (vide Table III.), 
covered with 18 strands of 7 bright best charcoal 
wires 0:028in. diameter, called No. 22. Total dis- 
meter 0°62in.; weight of iron, 15:64 cwt. per knot. 

2. Red Sea:—Core (vide Table III.), covered 
with 18 bright iron wires (? charcoal), called No. 
16, B. W. G., diameter, 0'077. Total diameter, 
0:56 in.; weight of iron, 16 cwt. per knot. 

3. Malta- Alexandria :—Core (vide Table III.), 


TABLE VI. 


does not add much tensile ' 
strength. The lecturer has had a sample of cable | 


covered with 18 bright charcoal iron wires, each 
0.12in. diameter, called No. 11 (). Whole cable, 
0:85 in. diameter; weight of iron, 33°56 per knot. 

4. Persian Gulf:—Core (vide Table III.), 
covered with 12 galvanized iron wires, 0°18 in. 
diameter, called No. 74 (?); diameter of iron 
cable, 0'9 in.; covered with hemp and bituminous 
compound to 1:25 in. diameter; weight per knot 
of completed cable, 3°7 tons. 

5. England-Holland main cable: — Ten black 
wires, O 375 diameter, called No. 00; external 
diameter 1°58 inch; weight per knot, 10°4 tons; 
shore end 15 wires, 0°22, called No. 5, covered 
with 12 strands made of three wires of same dia- 
meter, covered with Bright and Clark's Compo- 
sition to 24 inches in diameter; diameter of iron 
two inches, and weight per knot, 196 tons. 

6. Toulon-Algiers :—Uore (ride Table III.) 
covered with 10 steel wires, each enveloped in 
four strands of Russian hemp ; diameter of steel 
wires, 0:08, called No. 14; diameter of strands 
about 0'2 in.; weight of hemp in strands (?) ; 
diameter of completed cable, 0°8 iach ; weight in 
air, 1°31 tons. i 

6. Steel and hemp coated Gibraltar (proposed) :— 
Core like Malta-Alexandria, covered with twelve 
steel wires in four hemp strands. Diameter of 
wires, 0:08 ; weight of steel per knot, 10 55 cwt. ; 
of hemp 6 cwt. ; lay of hempen strands, 1} inch; 
diameter of completed cable, 0°875. 

7. Iron and hemp-coated Gibraltar (experi- 
mental) :—Like No. 6, with iron instead of steel. 

8. Second Atlantic Cable :—Core (vue Table 
III.), covered with ten steel wires each in five 
Manilla hemp strands; diameter of each wire, 
0:095 inches, called No. 13; diameter of strand, 
about 0°28 inches; weight of hemp strands per 
knot, about 12°8 cwt. ; lay of hemp strands, three 
inches. Webster and Horsfall's homogeneous 
steel; diameter of completed cable, 1'125; weight 
of steel per knot, about 1375 cwb., and the serving 
round core about 2 2 cwt. 

9. Siemens’ copper covered cable :—Sample ia 
Table V. Copper conductor, 550 lbs per knot; 
insulator, 420; diameter of core, 0'52 in. 
Stretched hempen strands, 440 lbs, per knot ; 
copper armour, 675 lbe. per knot; diameter of 
completed cable, 0 75 in. 

10. Allan’s cable :—Sample in Table V. Solid 
copper conductor, 0'114 in., weighing 240 lbs. 5 
knot ; surrounded by 19 steel wires, 0°02 in. dia- 
meter weighing 120 lbs. per knot; diameter of 
steel strand, 0°16 in.; covered with 300 lbs. of 
gutta percha, diameter 0156, and canvas web; 
total diameter, 0:522. 

11. Ratan and stretched hemp (sample in Table 
V.) :— Core, 8°63 cwt. per knot; diameter, 0°34 in.; 
covered with fifteen hempen strands, weighing 184 
cwt. per knot ; and covered with plaited ratan cane 
weighing 184 cwt. ; total diameter, 0°625 in. 


Compiled from App. 10 to the Report of the Joint Committee on Submarine Cables (Gisborne, Forde, and Siemens), 


MATERIALS. 


Steel wire 0°079 in. diameter 
Iron wire 0°079 in, diameter 
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Steel wire with 4 strands of Manilla { in. lay 
eE n E E . cena 1} in. lay 


Stecl wire with 4 strands of Russian f 


hy SET ETETEA R 


Iron wire with 4 strands of Manilla j 2 in. lay 
1 


J in. lay 


Iron wire with 4 strands of Russian 
„ E E E EE 


j 3 in, lay 


Manilla hemp weighing 0°05 Ibs, to 0°0615 lbs, 
per Henn 


Russian hemp weighing 0°41 Ibs. to 0°45 Ibs. 
per inf, A RA 


BREAKING Staal N tw Cwrs. 


ELONGATION IN PER CENTAGE OF LENGTH, 


No of Ex- 
periments. 
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PERSPECTIVE IN ITS APPLICATION TO 
ARCHITECTURAL DESIGN.“ 


I. 
N the following remarks I do not intend to 
fatigue you with a series of scientific techni- 
calities, but I rather desire to lay before you the 
results of experience and such practical rulss as 
you will for the most part find useful and sufficient 
for all ordiaary purposes. Nor is it needful for 
the pur.ose ia view to enter into an abstruse 
mathematical investigation of the science now 
under our consideration ; that part of it is not only 
very unentertaining to those who have not ad- 
vanced far into it, butunnecessary. I shall there- 
fore endeavour to explain in a manner as easily to 
be understood as possible, and by as few rules and 
examples as will enable you to consider your work 
in its true bearinzs ia reference to such buildings 
and other objects as are generally met with in 
practice; and, by im- 
pressing on the mind 
genera! principles with P 
the aid of a few hasty 
diagrams, I hope to be 
able to make myself suf- | 
ficien'ly understood for 
all practical purposes. | 
I will here remark x | 
that some knowledge of 
the anatomy of the eye 
is of great interest and | , 
value to the student, i 
as from it the theory of 
rspective is deduced, 
put for tbe present pur- 
pose it will be sufficient 
to bear in mind that all 
objec:s of whatever 
outline and form give 
off or reflect the rays of 
light in straight lines ; 
these visual rays are re- 
presented by lines sup- 
posed to be drawn from 
the object to be repre- 
sented on paper to the 
station point, that is, 
the eye of the spectator ; 
and if we suppose a 
borizontal line of in- 
definite length to be 
drawn through that 
point we shall find that 
all the horizontal lines 
of the object appear to 
converge to two points 
in that line, one on 
either side, and then 
to vanish, whence these 
points are called the 
vanishing points. Bear- 
ing in mind that the 
horizontal line is always 
at the exact height of 
the eye of the spectator, 
whether he be standing 
on the ground or raised 
above, on the top of a 
house, a tower, or hill. 
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continue it indefiaitely on aach side; finally, from 
the station point draw a line parallel to each of the 
visible sides of the building aad the points of oon- 
tact with the perpendicular line will be tha 
vanishing points of the respec ive sides. 

In the diagram (No. 1) A B, BC are the sides 
of the buildiaz, A and C its extreme angles, B its 
nearest angle to the station point F, D F and FE 
the parallels to the twv faces of the building A B 
and B C, D E the vanishing poiats on the perpen- 
dicular line to B F. 

If the building have a rounded angle, or is cat 
away, or indented at the angle, the two sides may 
be produced uatil they meet, and the problem then 
become the same as fora right angle, and so for 
every modification between it and a close approxi- 
mation to an actual curve, keeping in mind that 
the vanishiog points in every case must fall on the 
horizontal line. 


1 
— — 
N? 4 . aay, a 


On the application of these facts depends all We will now consider the diagram already des- 


perspective when considered in connection with 
the vertical and perpendicular lines of the 
object. 

If the object to be drawn be an existing building 
for instance, the eye will give with more or less accu- 
racy the points to which its horizonal lines vanish; 
but if, as is the case to which our attention is chiefly 
directed, the building to be drawn only exists on 
paper, the process to bə followed is simply this — 
take the plaa of the building or thing to be drawa 
in perspective and assume th: position from which 
it is to be viewed, that is, fix your station point, 
draw lines from the extreme angles of the building 
to that point, which is that of the spectator, and 
also a line from the n2arest angle to the same 
point, draw a line perpendicular to the last and 


Paper read to the Class for Architectural Study, Royal 
Institute of the Architects of Ireland, on the llth ult., by 
E. Trevor Owen, Fellow, 


cribed in its relation to the elevativh of the buildiog 
proposed to be put in perspective ; upon the hori- 
zontal liae we will suppose a point which we will 
call the point of sight, or that corresponding with 
the angle B in the araa No. I.; across the hori- 
zontal line at the point nearest the eye of the 5 
tator or station point draw the perpendicular F B 
(diagram No. 2), taking care that the intersection of 
two lines shall be the proper height above or below 
ths base of the building in reference to the position 
from which it is seen, then from the top and 
bottom of this line draw two other lines to the 
vanishing poiats D E corresponding to the top 
and ground line of the buildiag, upon these two 
lines again mark off with perpendiculars the two 
sides of the building or extreme angles A C, and 
the result will be B F, the nearest angle to the 
station point or spectator; A C, the most distant 
angles; BEF and B D F, the top and bottom 


[Marcu 9, 1866. 


Uses in their respective angles in relation to the 
vanishing and station points, so by this operation 
the object given by planin diagram No. 1 will have 
been put in perspective. And, supposing there are 
several buildings or parts of one building of the 
same or similar size, mark them off with other 
perpendicular lines to the horizontal line, as in the 
first instance; if there are winduws or other 
openings to be shown mark off the space the first 
ones occupy, and by lines drawn from the bottom 


and top of each kind to the 8 points we 
get them all the same perspective height and 
proportion throughout the entire work. us one 


of the sides of the building will have been repre. 
sented, and the same process must be followed for 
its counterpart. oe . 

We will now sappose it is required to raise a 
gable or pediment, and in order to do this cor- 
rectly we must first find the true ve centre 
of side of the 
building upon which it 
will stand; for this pur - 
pose it is not necis- 
sary to refer to the 
plan (diagram No. 1), 
indeed, would in 
most cases advise you 
to avoid doing so, be- 
cause you can obtain 
the same results with 
equal accuracy in a less 
roundabout way. First 
draw two diagonal lines, 
one from each corner 
of the building, G H 
and I K, from the 
ground to the top, and 
then where these two 
lines intersect, draw a 
perpendicular, L M, in- 
definitely, and by set- 
ting off the proposed 
height on the produced 
line, B, or nearest 
angle, and drawing a 
line from it to the va- 
nishing point, B, its 
point of intersection 
with LM will give the 
true perspective apex 
and shape of the gable ; 
and it may be remarked 
here that this simple 
rule is of the atmost 
importance, for many 
of our greatest painters 
ap to have been 
quite unaware of it, and 
made, consequently, 
many v ludicrous 
mistakes, for you will 
find by referring to 
many of the works of 
Teniers, Albert Durer, 
and several others, that 
they scarcely ever drew 
a gable end to a house, 
and that they did not 
put it off the centre, 
either leaning too much to one side or the other, 
giving the idea of falling, which no doubt they 
never intended. It does seem certainly strange 
that men so gifted should have made such over- 
sights, especially as in some instances they are so 
glaring that they create a feeling of pain in the 
mind of the observer, who is frequently drawn 
aside from the contemplation of their exquisite 
drawing and colouring by being compelled to fix 
his eyes upon what cannot be felt to be other than 
a great blemish ; and yet it appears to be an 
error that almost all unacquainted with the rule 
are liable to fall into. You will see, therefore, 
that I am right in endeavouring to im this 
very simple rule upon your minds, and in order to 
carry out the idea still more fully we will take as 
another example, a square tower with a spire, in 
which case the violativu of the rule would be worse 
if possible than that of the gable; suppose then 
that diagram No. 1 is the plan of the tower, wə 
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will commence by marking off the height on the 
nearest angle as in the last case, drawing the hori- 
zontal lines to the vanishing point as before, through 
the perpendiculars of the two extreme angles, and 


having drawn the diagonals on each face as before 
described, the point of intersection gives the per- 
pendicular centre of each face of the epire (pre- 


suming it to be a square one), and the perpendi- 
cular line A R (diagram No. 4) half way between 
the two extreme angles of the tower will pass 
through the apex of the spire; and should it be 
required to find the vanishing lines of each face of 
an octagonal spire without complicating our work 
Sy referring to the plan, the lines so required will 
be obtained by joining the two points f. 9, repre- 
senting the centre of each face of the square spire 
already described; and this principle will hold 
good if applied with a little care in finding the 
lines required for each of the other sides of a poly- 
gonal figure of almost any form. 

Another matter worthy of remark is the difficulty 
of drawing the arch in perspective, even when the 
true centre and size of the opening may have been 
obtaioed ; but for almost all practical purposes I 
have found the following rule to suffice. Pre- 
suming the arch to be a semi-circular one, draw 
its width and height asif treating a rectangular 
figure ; then, finding its true perspective central 
line by the diagonals, F G, H, I, w the per- 
pendicular K L, and from the point of intersection 
with the springing line, assumed to be also on the 
horizontal line, draw other diegonals L F and L I, 
which will pass throogh the 0 e of the arch 
at points dividing the curve into four equal parts, 
and when the true geometrical form of the arch 
has been ascertained and laid down as a guide, 
almost any number of points in the curve may be 
obtained by increasing the number of the diagonals 
with sufficienfaccuracy for all practical purposes; 
and this rule with slight modifications may be 
applied to arches of almost any form. 


THE LATHE AND ITS USES." 
VIII. 


We shall now proceed to give some examples of 
turning different things which are useful and in- 
teresting to work. These are only hints, and we 
make no claim to discovery, or to anything speci- 
ally novel or ingenious. It would be very foolish 
to do that, for what seems remarkably “cute” to 
the designer of any particular thing, is often shown 
to be slow and unmechanical, compared to other 
ways by other men. We hope, therefore, that 
the expert will bear in mind the fact that, while 
he may know better ways to do the same thing, 
beginners are glad to receive instruction first, and 
improve upon it so much as they are able after. 

To Make A Pare OF SOLITAIRE SLEEVE Bur- 
Tons.—Solitaire buttons are those which have so 
lately come in fashion; that is, a single stud with 
two eyes on the back for the button-holes of the 
wristband. It is easier to make one stud on the 
back of the button, and easier to fasten it to the 
shirt, as that is the kind we shall describe. 

Go to any dealer in box-wocd and procure waste 
stuff, which he will sell at a small price. Take a 

iece an inch square, put it in the chuck, and turn 
it round on one end as far as you can, then reverse 
it, and turn the other end: this will make a round 
plug. Take a ten-cent. piece, and chuck it, either 
in a wooden or scroll chuck. Cut out the centre 
so that you have a silver ring. It will be neces- 
sary to Lave two riogs, one for each button. Put 
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the box-wood in the lathe and turn the end, as in 
Fig. 35. On the shoulder you are to shrink the 
silver ring just made. To fasten the riog properly 
you have only to leave the centre rart of tha box- 
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wood a little larger than the silver ring—say the 
thickness of a sheet of paper—heat the ring 
slightly on a stove or over a spirit lamp, and clap 
it on to its place. When it is cool, if properly 
done, no power can remove it without destr ying 
the button. When the ring is in place it only 
remains to turn it offas ornamentally as the work- 
man desires, The edge may be milled and the 
face chased or left smooth. The centre of the 
button, which is of wood, may be drilled in, and a 
square ebony plug put in, which will give it a unique 
appearance, as shown in 
this figure. In like manner 
ivory buttons may be turned 
and breast pins spun up eicher 
in gold or silver. Brass 
breast-pins may be ornately 
turned and afterward elec- 
tro-plated fora trifle. They 
will thus be cheaply made, 
and the ingenious turner 
can please his lady friends 
by presenting them with 
specimens of his dexter: ty and taste. 

At the commencem nt of this series of articles 
we alluded to lathes with traversing mandrils, and 
to varieties of work dune by tools not generally 
employed—that is, those which are not used by the 
hand, but in conncction with the lathe, and driven 
by belting from acounter+haft overhead. We give an 
illustration of such a too! in one form in Fig. 37. It 
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may be screwed in the tool post of the sli le re:t, or 
otherwise attached to the lathe, and the belt from 
the counter shaft carried over the small pulley. 
The driving pulley overhead should be very large, 
so as to give a great velocity to the cutter, at least 
1,500 revolutions per minute. The use of this 
tool is to make ornamental designs — circular carv- 
ing it might be called —on all kinds of turned 
work, as, for instance, in this figure, where a small 


box for pins or needies is shown. This box is 
made by putting a piece of hard fine grained wood 
in the chuck, boring the hole and cutting the 
thread. It is then removed, driven on a round 
mandril held in the chuck, turned off round out- 
side, and then prepared for the pattern as follows : 
—The design settled upon, the index plate must 
be brought into use, and the points inserted in 
such holes as will bring the pattern out right or 
all the spaces equal—just as the teeth of gears are 
cut. The tpol shown in Fig. 37 may be any de- 
sired shape. In the example of work, Fig. 38, it 
is made half round, and the pattern is called 
t bamboo,” from a resemblance to wicker-work. 
The pattern is made to break joint, as mechanics 
say, that is it alternates, so that the commence- 
ment of one part meets in the middle of the other. 
After one course is made all the way round, the 


tool is shifted on to another course, and the index 
changed as above mentioned until the wh le has 
been gone over. This produces a beautiful effect. 
It is easy to see that a change of pattern is pro- 
duced at will by altering the kind of tool and the 
index. As, for instance, in this other figure— 
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where the pattern is entirely straight. When the 
design is to be cut on such work it is extremely 
convenient to have a pair of centres to set on the 
lathe across the bed; then the flying tool is not 
needed, nor the index on the latte pulleys either, 
that on the centres being used instead. When 
this box is held between the centres so as not to 
mar it, the handle may be turned and the work 
run along under the cutter with great facility. The 
grooves shown in the box are first drilled at each 
end with a common drill jast to the corner of the 
drill, so that a neat and handsome finish is given ; 
a V-shaped 
cutter is then 
put in a man- 
dril between 
the certres of 
the lathe, and 
the pulleys sct 
going, so that 
when the work 
is run under 
the tool, the 
slot or groove 
will be formed. 
The circlet at 
the top of the 
box is made 
by a crescent 
drill ground 
very thin and 
f made sharp—a 
drill like a fish’s tail, only furmed on a half circle. 

Ok course these methods of doing this kind of 
work can, as we have said before, be varied in- 
finitely, and are only cited as applicable to a com- 
mon foot lathe. 


HEAT AND MOTION. 


A remarkable instance of the conversion of 
mechanical motion into heat is recorded in the 
Proceedings of the American Academy of Arts 
and Sciences (Boston). A turbine working in a 
race led from the Meri imac river, and supplying 
the motive power to one of the Lowell cotton 
factories, was observed to be irregular in its motion. 
On examination it appeared that the ‘‘steady-pin,” 
at the lower end of the shaft, made of steel two 
and a half inches diameter, and working in a box 
of case-hardened iron, was actually fused, although 
it had been constantly plunged in the race, through 
which seventy-five cubic feet of water rushed every 
second—4,500 feet per minute. The pin and 
portions of the iron box were exhibited at a meet- 
ing of the Academy, and on each the signs of 
fusion were clearly apparent. The moving power 
of a turbine is known to be great; but here we 
see it converted into heat, which, in defiance of 
the rapid stream of water, rose to the temperature 
of the welding point of iron. That heat is but a 
mode of motion is a question that has worthily 
occupied the attention of Dr. Joule and other 
mechanical philosophers, and to them we com- 
mend this new and striking illustration. 


WATER at the temperatura of 0 degree Cent. 
when absorbed by snow, is lowered in tempera- 
ture. 
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and money have been wasted in researches regard - 
ing it which science teaches us are vain. Without 
entering into the reasons, we may safely assert 
that there can be no well-grounded doubt that 
it takes at least as much heat to decompose 
water as is given out during the combination 
of the gases which constitute it. Where, there- 
fore, can be the saving, in ordinary circumstances, 
when the decomposed vapour of water is used as 
an aid to the power of the fuel? We say, in 
ordinary circumstances, since there are cases in 
which the gases obtained by the decomposition of 
water may, by their combustion, indirectly lead 
to economy of fuel. Thus, when anthracite is 
burned in the furnace of a steam boiler, the heat 
is very intense within a small space; and it not 
only rapidly destroys the fine-bars, &c., but, from 
want of diffusion, does not impart the heat 
economically. The introduction of steam into 
the burning fuel is, to a greater or less extent, a 
remedy for this. The decomposition of the vapour 
of water moderates the intensity of the combustion, 
and the heat absorbed by the gases liberated is 
iven back again in places where little effect would 
ve been produced by the anthracite itself. Ina 
word, some of the best properties of bituminous 
coal are, in this way, imparted to the anthracite. 
All this is easily understood—there can be no 
mistake on the subject : there is no augmentation 
of heat, but merely a more useful application of 
it. Where this is not required, the expectation 
of economy from the decomposition of water, as a 
means of saving fuel, is a delusion; and one that 
is inexcusable in those pretending to a knowledge 
of even the first principles of science. 

A beliefin the possibility of using water as an 
auxiliary to fuel, is one of the many examples of 
self-deception practised by those who are in search 
of physical impossibilities. In such cases, very 
plausible results are put forward ; but an examina- 
tion would show that, were the inquiry conducted 
with sufficient care—and not, as in too many 
instances, with the intention of confirming, rather 
than testing, a theory—they are not to be relied 
on. 

The Cooper Institute of New York has been 
recently occupied with a discussion on this subject. 
Dr. W. E. Hagan, of Troy, had made experiments 
which he considered went to prove that his theory 
regarding the use of decomposed water vapour, as 
an aid to combustion, was correct ; and a committee 
was appointed to test his plan; but reported that 
the experiments were not sufficiently exact to 
enable them to come to a decision—just the usual 
fault of experiments in such cases. Comparisons 
had, however, been made between the quantities 
of water evaporated by fuel alone, and with the 
aid of decomposed watery vapour ; and, accordin 
to the chairman of the committee, these appear 
to show that the evaperation in the former was 
to that in the latter case as 50 to 75. Without 
denying the accuracy of these results we have no 
hesitation in saying that any advantage which 
may really have been gained, must have been due, 
not to augmentation of the heat evolved, but to 
its better application. 


There can be no doubt that the subject is, at 
present, attracting considerable attention in 


America; and it was stated by Dr. Hagan that 
a locomotive on the New York Central Rai 
to which his principle had been applied, was 
e ting 30lb. of water with one pound of 
The same company were also said to be 
applying his principle to six more of their loco- 
motives, and to be abcut to construct twenty 
others, in which it would be used. Notwithstanding 
all this, it remains to be proved by unexception- 
able experiments that an increase of caloric is 
obtained. We do not believe that it is; for we 
hold it to be an undoubted law that “as much 
heat is required for decomposition as is evolved 
by subsequent recomposition.”’ 


It is estimated that 18,000 elephants are yearl 
killed to supply Sheffield alone with ivory. sd 


THE CARBON CUTTING QUESTION. 


Sir,—It has been rendered patent to the world through 
the medium of your estimable and a“ l/ conducted journal 
that one Mr. Peter Henderson makes a casual tour 
through the wards of London, and in second-hand shops 
occasionally ‘strikes a bargain, and hence with the most 
„ retie ent prudence” jumps to the conclusion that every 
one can do the same, in fact, wonders where amateurs were 
born if they can’t ‘‘strike ile’ any day. Very pretty in 
print, but what are amateurs ?—and nave we a right to ex 
pect to find in them the “ profound and practical ac- 
quaintanca’ upon any given subject that we should look 
for as inseparable from the man practically and solely en- 
gaged onsuch subjects? Certainly not ; and yet occasionally 
we find these amateurs outstrip their very practical com- 
peers, by devoting a little time to the scienceas well as the 
practice of any given matter. 

There are amateur electricians at present all over the 
world, and I hope the readers of your journal ars co-ex- 
tensive with them, and when Carbon asked for information 
I gave it him freely, as I myself received it, in years gone 
by, and I did not recommend Mr. Peter Henderson's 
establishment, simply because I did not know of its exist- 
ence, but I knew where to get cardon, good and 
cheap, and there I sent Carbon ; at least, I hope so, if he 
does not wish to be disappointed. So much for the insinu- 
ation ; now for the assertions made, or so broadly assumed, 
that those of your readers who hive little leisure might 
take them for granted. 

For their information, as well as that of Mr, Henderson, 
I beg to say that my carbon-bleck cost 9d., my tenon saw 
cost 28. 6d., fifteen years ago; it then had a blade 12 in. 
long by 3 in. wide, and after during that period pei forming 
all the services to which I have had occasiun to use such 
an implement (the carbon cutting included), it is now 
8 ned aud re-set, and measures exactly 12 in. long by 
23 wide, so that if I had used it for nothing else we could 
only tax the carbon with 1-5th of the original cost, 5d. It 
took two hours early One morning to cut the single block 
into six plates (those referred to) each 10 in. long by 2 in. 
wide, by § in. thick nearly! Query, will Mr. Henderson 
undertake to supply all your amateur correspondents with 
the same number and size of genuine carbon plates for 
the sum of 1s. 2d.?—because I do not (amateurs never do) 
include the two hour,’ recreation I enjoyed while cutting 
them, since the prevision of the effects anticipated from 
their use, rnd which were amply verified in practice, well 
repaid me ror the time employed. 

here is, Sir, a time for all things, nor is there any the 
less a place for them. But to fancy a self-called super- 
practical man imagining anyone to suggest that an amateur 
should cut carbon plates in a drawing room” is a stretch 
of the por Heap that no words in my information to 
Carbon could be stretched to, however elastic ; hence I must 
hand the sentence back to Mr. Henderson under the im · 
pression that he used the phrase because he had nothing 
else to say. 

What Mr, Henderson would have done if he had known 
how easily carbon could be cut to serve the amateur’s pur- 
pose, or what expenses he might have avoided in the way 
of machinery is no affair of mine. I dare say if the late 
Atlantic Telegraph Company had known that the cable 
would break just where it did, they would not have com- 
menced to lay it; but they did not, and yet they do not 
talk quite so dogmatically as Mr. Henderson, who seems to 
think that no ene beyoad the boundaries of Clapham knows 
what carbon is. Resting upon my oars for a moment, let 
me enquire, does he know? He says a cinder snatched 
from the grate iscarbon. I deny it, and leave the onus of 
proving it with him, among your chemical readers. 

Could he use it as a conductor with electricity of such a 
tension as is generated in a Bunsen's battery? A thousand 
times NO! and yet he steps forward to complain that 
„amateur gentemen scarcely exercise that reticent (?) 
prudence which a more ound and practical uain- 
tance with their subject would surely suggest.” II, Sir, 
you are content, I am equally so to lie under the pro- 
visional onus of being one of these incapables until the 
article promised by Mr. Henderson noted in your Answers 
to Correspondents” appears, as we may then hear some- 
thing of the true ring of the metal that is in him ; in the 
meantime I can only recognise him as I would the fiy on 
the axletree ; he has been visible but has not raised all the 


dust, 

In reply to W. J. F., the dimensions pecvionsly given in 
this letter show what the carbon negatives are ; the zincs 
are of No. 12 Bham. W. G., 8 in. long by 4 deep, bent into 
the form of a U whilst hot. An ordinary porous cell goes 
inside this (obtained from Knight's, 2, Foster-lane, London); 
a slip of copper is tinned to this for connection. Zinos weil 
amalgamated, connection with carbon is made, as I once or 
twice before stated, by a brass clip, between which and the 
carbon small pieces of platinum foil are inserted to keep 
the brass from the direct oxydizing influence of the nitric 
or nitrous acid, which rises up through the carbon by 
capillary attraction. By this means you always secure 
good contacts, a matter of the highest importance, es- 
pecially when using such agents as nitric acid for an 
exciting or conducting fluid. In the porous cell where the 
carbon is placed I use half nitric to half sulphuric acid, in 
the outer er zioc cell I use 1 sulphuric acid to 7 water. I 
make my binding screws and clips of brass, but I have seen 
some very good results obtained by making them of 
Ordinary brass wood screws with gutia percha heads, having 
previously square blocks cast in lead upon them, and hen 
the screws and heads coated with copper by electro depo- 
nition. Of course. I would not recommend An English 
Mechanic” to adopt such barbarous means to attain an end, 


the fate for the most part of all amateurs. When I address 
you it is as a fellow working man. Had we all Fortunatus’ 
wishing cap in our possession (would there be any English 
mechanics in the country:) should we not each just pop it 
on and wish, and have! We have not got such thicgs, 
but we have brains, muscles, and sinews, which, rightly 
used, lead us directly, yet not without opposition occasion- 
ally (aud ‘tis well for us 'tis so, now and then), to the one 
great goal, perſect ion, so far as it is attainable by human 
beings, Wu. TONKES. 


CARBON PLATES. 

Sir,—In your issue of January 20th, I made an enquiry 
respecting the formation of carbon for batteries, which 
was kindly answered by some of your correspondents, in- 
cluding Mr. Tonkes, on whose suggesiion I have acted 
with the most desirable results. 1 have cut many mos} 
excellent Carbon Plates,“ of all sizes, from rough 
blocks given to me by the engineer to our jocal gaswork v 
who also uses the same material for a very power.ub 
battery himself. 

Ia your issue of February 23rd, I find a letter from a 
London Optician, who deals in carbon, and as the writer 
runs a tilt at Mr. Tonkes, which might tend to discourage 
that gentleman or othcr correspondents, I feel myself 
boana. by the laws of chivalry, to try a lance in bis defence, 

I will so far render an account of my experience, which 
dates from the tutelage of ‘‘ Sturgeon,” as to eay that fora 
long time I havo been using electric and voltaic appara- 
tus, and on a recent occaS8ion I uscd a “* Bunsen Battery,” 
for eight weeks in pub‘ic, of cou:se with the necessary 
attendance, with carbon plates supplied by a leading 
electrician, but I find the plates cut by myself, and al- 
points for the electric light, and which I recently used at a 
public lecture given by me, are equally as gocd and in ame 
respects beter, than I have ever yet used, b-ing {cloee, 
compact and dense, (‘not compressed“). I write on the 
presumption that there is but ne Gas Caibon, of the 
ga: retort. 

In conclusion, if Mr, Tonkea will only state the dimensiors 
of say half a dozen plates, such as would be useful to him, 
I will cut and forward them to him free, asa specimen to 
judge by, and an acknowledgment that his kindness is 
appreciated by CARDON. 

@ 


CARBON CUTTING, 

Sir,—Having noticed Mr. H. nderson's article on the 

cutting of “carbon,” I can fully substantiate his rem rks 

from my own experience, viz, fourteen years, I would 

strongly advise all amat:urs to purchase their“ carbon” 

ready cut, otherwise they may fiad it rather more difficult 
than they imagine. ELACrRIcCIAI. 


SHEFFIELD GRINDERS AND OTHER UNHEALTHY 
TRADES 


Sir, —Amongst the mapy ‘unhealthy employments of 
workiog men, undoubtedly tue most injurious of all is 
that of the ‘Sheffield grinder; ” this unhealthiness arises 
from the millions of fine particles of steel dust, which are 
constantly flying through ‘and impregnating the atmos- 
phere of the workshop, and are inhaled both through the 
mouth and nose of the grinder, and of all who are em- 
ployed in the shop. This dust insinuates itself into the 
air vessels, which in t me become partially filled with it. 
The consequences are inevitable: a constant irritation of 
the lungs; the well-known ‘‘grinders cough; ” 
spitting of blood; a constant metallic taste in the mouth, 
which necessarily destroys all relish for food; it takes 
complete possession of the man’s system ; disturbs his 
sle p, haants him night and day, and destroys his peace of 
mind and his life at the same time; under these disad- 
vantageous circumstances, the thoughtless man flies to 
drink ; and in scenes of dissipation endeavours to forget 
his troubles. The result invariably is death at an early 


age. 

The question at Once suggests itself, But is there no 
remedy for this?” The answer may be as quickly given, 
“Yes, many remedies, but—strange to eay—none are 
adopted.” Although it is well known that by the use of 
the rotating fan a violent current of air is created, and that 
this current will carry all the particles of steel dust t h 
a tube fixed near the wheel, yet, strange infatuation, net 
one case out of a hundred is it used; the workman says for- 
sooth, It is a somewhat expensive apparatus, and he 
cannot afford to procure it—and etranger still—the master 
seems to care so little for the health of his men, that he 
will not provide it. 

Where such shameful apathy and carelessness can exist 
on such a vital subject, it seems a hopeless and indeed a 
thankless task to suggest Or introduce a new remedy; yet 
with this forlorn hope and at the risk of being thought 
unnecessarily anxious about those who have no anxiet 
for themselves, I Leg leave through your co:umns to 
the atteution not only of the Sheffield workmen, but of all 
who are employed in other such unhealthy trades, toa 
very cheap an sape contrivance, by means of which 
they may avoid such inhilations, and which only requires 
a trial to p ove Its asefulness. 

My attention was forcibly drawn to the subject by the 
discussion at the meeting of the Social Science Congress 
at Sheffield, and having had some experience id the 
manufacture of respirators, I applied myself to—and I 
believe I have succeeded in—the production of an ori- 
nasal respirator (to cover both the mouth and nose) which 
shall not be unsightly or clomsy, and which shall be sim- 
ple and efficacious. , A 

The oral respirator is constructed with two oval thia 
plates of perforated zinc or non-corrosive metal, about 3} 
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inches long, and 1} broad, having the edges turned over, 
and covered with a binding of velvet al! round, so as to fit 
closely and present a soft surfue to the skin and the 
meuth ; the number of perforations varying from 20 to 25 
per square in h, according to the sizge of the holes; better 
than metal plates (but perheps not so easi y obtained) are 
two pieccs of fine wire gauze, either silver-plated or gilt, 
siges ag above, and with the edges turned over oval v. re 
rings to give them strength, 


These plates are connected at one end A by a rivet hinge, 
at the other end B, by a clasp (similar to a purse clasp), 
50 that the plates may be separated for the purpose of 
cleaning them, and for inserting between them a thin layer 
of mohair, alpaca, or fine horsehair fabric, to act in con- 
junction with the metl pan as a strainer ; these may be 
removed when dirty, and cleansed, or replaced by a fresh 
layer of fabric. Attached to each end of the respirator is 
a small metal ring, to which are attached elastic strings, 
which loop over the ears, and keep the respirator close 
over the mouth. — 

The nasal respi ator is formed by attaching to the inner 
edge of the poser pe at E, a socket, into which slides a 
piece of watch spring F (so as to be removable at pleasure), 
shaped and bent so that ıt will fit close to the groove of the 
upper lip, and weil under the nose; to this spring is 
attached crosswise at H, two oval rings, G, S, just the 
size (f the nasal orifices ; these also are covered with two 


layers of silver plated gauze, and this again covered with 
mohair, alpaca, or ho:se hair; they then present very 
much the appearance of a miniature pair of wings. These, 
when properly fitted, effectually act as a strainer, through 
which no foreign matter can penetrate. 

I have thus endeavoured to describe separately the oval 
and the nasal respirator—the two fitted together, form, I 
think (and several medical gentlemen to whom I have 
submitted the idea, agree with me) the sine qua nm of 
a cheap and simple ori- nasal respirator ; and such a one 
that any workman of intelligence may make for himself. 
Should any of your readers who feel interested require 
any infora:ation or further guidance in the construction of 
such an instrument, I shall be most happy to supply it. 


J. J. HARVEY. 
19 Brook street, Regent’s-park, N. W. 


S COMBUSTION OF GAS. 

Sir,—Will you kindly allow me to retarn thanks to the 
five gentiemen who fu prompt'y anSwered my query 185 
lative to the combustion of gas in the A gand lamp) which 
appeared i, your issue of Saturday, 19th ult? Thanks to 
their hints and your kindness in insertiog the answers, I 
have got rid of the smoke. Jas. ROBERTSON, 


BOWDITOCH’S IMPROVEMENTS IN GAS LIGHTING. 
Sir,—In reply to your corre-pondents, I have to 8 ate that 

the Rev. W. R. Bowditch’s Imp,ovements in Gas L:ght- 

ing are protec ed Dy Pa patents, the first one taken out in 

1862, the last in 1885. W. J. BAKER. 
Offi:es, 15, Wes gate, Wikeficld, Feb. 23, 1863. 


SUBMARINE TELEGRAPHY. 

Sir,—A few weeks 'since your voy excellent paper con- 
tained an elaborate illustration of Mr. Van Choat.’s scheme 
for a Bubmar:ne Telegraph. I cousider the ides a very 
goo i one, but as an a.ateur, I w ud suggest that inst:al 
of having in the c ntre of the ocean a u achine which iu 
the course of time must get out of order, that the batteries 
at both ends should be in connection wiih each (ther at the 
Same t me, thus the batte y on the Am ric.n shore would 
help the English one. Instruments could be eas ly arranged 
at each Gad to being the batter.es at the opposite ends into 
9 pau requi: ed. 

uppose. for instance, tha clerk at the English station 
wishes to communicate with Amer. ot, the clerk at the 
American station, understanding the mgns, may put hs 
battery in ciicut with the cable and earth, aud ‘hus the 
Ense lis“. clerk wil be worki.g both batteries. Of course. 
this arrangement, as well as Mr. Van Cho.te’s, could not 
be used fo th. nee le instrumen'’s, as th y require a suc- 
cession of cur. ents in opposite directio.s. In this a range- 
ment it could only flow in one directi: n, the efore prin:- 
ing insti uments must ba employed. F, W. WALE. 


THE LATH £.—STARTING A TRUE THREAD 
Bir, — Will one of {our clever optical correspondents tell 
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another they are placed) there is in a good 3jin. magic 
lantern ? i 

In article 5 on the lathe, you mention a mode of starting 
a true thread, and say: —“ Put a shell on the mandril,” &c. 
That would be a source of trouble ; instead of which I put 
a small toothed wheel to gear into another, thus :— ~-.) 


1 3 
š Pinion 
= — 
(©) © Hub. Plate. 
No. 2 Wheel and Canon p 
with Hub. O ——— 
Plan. No. 2. Stud. 


No, 1 being the one on the mandril, No 2 the one carrying 


the hub. No. 2 being supported by a plate & that is carried 
by the back support of the head, this gives a motion from 
the mandril nose and toward the poppet very handy when 
chasing left-handed threads ; for right-handed threads a 
small pinion is introduced between the wheels, the plate 
having a slotted hole to allow the wheels to approach 
or recede from one another. This arrangement saves 
disturbing the mandril ; of course we do not use such 
apparatus but for learners or people out of the run of 
practice ; it will cut up a very true thread. S. NISBET. 


CASE HARDENING IRON. 

Sir,—In No. 6 of the Exdl isn Mgonanio, page 63, I find 
an article on the hardening of iron, iu which it makes 
mention of the use of powdered potash, and then allowing 
the iron to gradually cool down, It being in my line of 
business, I resolved to t:y the experiment, as it was a 
new idea to me. I found that all quali- ies of iron were 
harder, and some would resist the beet of files when heated 
to a red heat, covered with potash, and then ccoled in cold 
water; whilst in the o'her way of allowing to cool gradu- 
ally duwn it wou'd not resist the fiie, 

Wu. HAMMERSMITH, 


REMOVING STAINS OF DRY PAINT. 

Sir,—In the ExeLIsH Mgonanic of the 23rd of February, 
I notice a short article headed Chloroform for Removing 
Stains of Dry Paint. I cannot help expressing surprise that 
the gieat solvent power of chloroform should uite 
unknown to many chemists. I have used chloroform mixed 
with a small quantity of spirit ammonia composed of strong 
ammonia fur nearly five years, and I may say it has been 
wonderfully successful in every instance, both for removing 
stains of dry paint, from the most delicate silks and many 
other fabrics. About two poan ago, I took a small inlaid 
table out of a painter's shop, and although the table in 
some parts was à most the eighth of an inch thick with dry 
paint, by a cereful application of chloroform I succecded 
n restoring it to ita original beauty. Trusting I have not 
trespassed upon your valuable time, I hops this may prove 
of acrvice to your readers. M. BURDON, 


THIN SHEETS OF IRON. 

Sir, —In your journal, psge 231, 26th ult. you give an 
account of some wonderful instances of tenuity in fron plate 
rolling ; 4.800 sheets being required to make up the thick. 
oon of one inch :—s. e 3C0 to be equal to 1-16th of an 

C 

I want to get some thin metal, either iron, steel, copper 
or sinc, Messrs. Hullam do not roll for sale; Messrs, 
Loyd’s, Foster and Co. have nothing beyond 30 W. G., and 
Mr. Parry, of Ebww Vale, is, I should think, too vague an 
addr. ss, Parry is as common a Welsh, as Smith is an 
English name. 

My object In now writing is to ask y. u to oblige me, and 
probably hundreds of others who have your journal from 
the first (March 31, 1865), with some information as to 
where, and from whom, these very thin sheets of metal may 
be procured, 

observed in this week’s impression an enquiry for stra 
cement. Good glue previously soaked a week in g 
vinegar or very old cider, and then mized by heat with 
half the weight of common treacle, will, I think. be the 
thing required, J. Ropert HULL. 

[Perhaps some of our numerous readers may be able to 
furnish Mr. Hull with the address.— ED] 


ECCENTRICS. 

Sir,—Having occasion to set some eccentrics on a looo 
motive c ank axle, and seeing a method given by James 
Morri.on in the pure | part of the EseLISH Mecuamo, I 
tried it, but found thut it would not do, as it would give the 
game amount of linear advance for a short eccentric rod as 
it would for a long one, supposing the centres of the link 
and the lap and lead to be the same. 

I enclose you a sketch of a method which I have tried 
and found to answer, and which will be us:ful to some of 
your readers who have not seen it before, 


6 
‘ 
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Let A. B, be the horizontal or c.ntre line of motion, and 
O, the centre of the driving axle; through O, draw the 
vertical O, D, and describe the circie E, F, equal to the 


me what number of lenses (and at what distance from one travel of the valve; draw the lines M, N, parallel to the 
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centre line and equally distant from it; M, N, being the 
distance of the centres of link ; on the centre O, with the 
length of eccentric rod as radius, intersect the line M at 8, 
avd draw S, O; set off O 8, equal to the lap and lead, end 
erect the perpendicular E, 8; draw the diameter E, F, 
then O, E, and O, F, are the pos. tions foug for the lead 
of the tack and forward strokes ; then from E, and F, as 
centres, with the length of eccentric rod as radius. find on 
the line M, the points G, H; join E, G, and F, H; these 
are the positions of the ecceotric rod for the forward and 
back strokes, and the interval G, H, represents twice the 
linear advance of the valve. C. CLIFFORD, 


TOOTHED WHEELS. 
I think the following rule for toothed wheels might 
be useful to some of your readers :— 
Let D - Diameter of pitch line, 
N = Number of teeth, 


P = Pitch. 
Then the 
D=Nxp x 32 
D 
N= 
p x 32 
D 
Nx 32 C. CLIFFORD, 


TEMPLATES. 
Sir,—The Mrcnaytc f r February, 23rd, 1866, is to 
hand. Ih res a ittle mistake in the figuring of examplo 
for template making. You give 


I gave 


This will be seen to be an er. or, as there are no boiler platcs 
rol ed the size y.u give, in fact, not in South 8:affordshire. 
I am sorry to trouble again, but if you will correct this, I 
wili te extremely obliged. CETERETAS. 


f PITCH OF WHEELS. 

Sir,—I regret that Jas. Sharpe before writing to zou. 
impugoing the correctness of my reply to Wm. Gale, did 
not take the trouble to understind it. In that reply I 
distinctly dezcribed the pitch of the teeth «fa wheel to £0 
much of the nitch circle as is embraced by one tooth and 
one space. J. s. Sharpe has chosen to alter this arc of the 
pitch ei ele into the chord of the arc, and has so arrived 
at his erroneous c nclusions, I have at to say that the 
informetion given in my reply is absolutely correct, as 
no de ubt your correspondent will find upon fur.ber enq: iry, 
if he takes he trouble to make it, C. A. T. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Exectro-Maayatic Exreixz.—If Mr. Willis would 
kindly arpun the various parts of his doubtless excellent 
drawing, be would very greatly oblige one who is not up“ 
to the subject.—Veriras. 

GALVAXIO MaGyzt.—I shall feel much obliged if any 
correspondent will give mea slight aketch and the details 
for oh ig ee magnet, namely, how the wire ought to be 
placed, how fastened, and the strength of (Smec's) batteries 
to de used. ELECTRO. 

Inpucrion Co1c.—I have gone to much trouble and 
some expense, in making an induction coil as described b 
“ Electra,” in No. 25 of the Enalish Mronanic. 1 
entered into every detail, but before putting a condenser, I 
thought it advisable to ran a current through the cùil, and 
greatly to my disappointmeut I felt no shock bat a ver, 
smart pricking, accompavied with minnte red sparks. 
used a Bansen‘s battery. Will “Electra” kindly explala 
the caure of this failure ?—E. WATLEY. . 

Mariss Guus, ELACru) MAGNIT, &c—Can any 
reader answer the fullowinug questions for me: 1. Marine 
lue. How to use it, and ought the work to be warmed 
ore applying the glue or no? 2. Electro-magnet, 
have an electro-magnet made cf a piros of iron, lin. in 
diameter, and 18in. long bent into a horseshoe, This was 
first covered with silk and varnished, and then 11b. of No. 
18 covered copper wire was wound on with strips of silk 
between each layer of wire, and it was finally varnished. 
Now this when conrected witha Smee'’s battery will lift 
only Gibs, Cen it be made more powerful without using 
any mors wire? 3. Gilding, Is there any other way of 
darkening electro-gilt articles thao that given by T. Allen, 
last week. I made the solution as d rected by him, but 
it ouly took all the gold off wit! out darkening it.—INKPor., 
Grinpisg.—Will any reader inform me how to grind 

circular knives to lawn mowers.—(GERORGE GROVES, 

BoRING —Can any reader tell me how to bore deep holes 
in ornaments made of the griuders of the elephant}? Owing 
to the alternate layers of hard enamel, soft ivory and brittle 
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cement, of which they are composed, I cannot manage to 
drill them to any depth with the same tools I use for other 
ivory.—F. 8. 8. 

Stay AD Sorew Stroox.—Can any reader give a descrip- 
tion of a bandy universal back stay for & 8-inch slide lathe, 
to travel with saddle, to take in from ; inch to 8 inches? 
Also of a simple scrowing stock, one with both abanks in 
one piece preferred, without loose plate at top.—RuLE 
Britannia. 

Bevs WEBIIISs.—Oan any reader inform me how much 
thicker the wood teeth of a bevel wheel ought to be than 
the iron tooth wheel, that rons into it, and the rule to find 
the thickness of the teeth? Which ougbt to be driving-wheel, 
the wood or the iron tooth !—Gzrorexr Lucas. 

Wxivine 04s? STERL,—I bavo used the following receipt 
for wadag cast steel. Pounded borax 1lb., sal ammoniac 
1o03. ; melt ina crucible, then pound and mix with Ilb. of 
quick-lime, We have some large hooks to make, that 
when put into a cistern of syrups of salta were eaten away 
in about two or three weeks, I should like to know how 
to 555 them to make them stand longer.— . O. N. (Black- 
smith). 

Tose PLATIS AND TUBES or Making Bonns. Can any 
reader inform me if there is 5 known to pre- 
vent the destruction to the tube plates and tubes in 
marine boilers caused by the acid from the tubes of the 
surface condenser? Some have adopted the plan of tinning 
the condenser tubes, but I am not aware whether it answers 
the purpose or not. I have some boilers under my charge 
that are affected by it, and I wish to know how to prevent 
it going any farther.—H. U. Promax, 

Sayrrr VaLvy.—Will any reader favour me with a de- 
tailed elucidation of the following theory relating to the 
apne or weighted safety valve, as set forth in the Exa- 
LISE MECHANIU of the 28rd ult.? Thus—* That by the 
instantaneoua reduction of ateam pressure under tbe valve, 
80 soon as an outward current has been established, motion 
takes the place of dead pressure, consequently the pressure 
in the boiler sometimes rises dangerously above that to 
which the safety valve is loaded.” The above has been 
advanced to account for the small rise of the valve from its 
seat. Also the rule for finding how much area is exposed 
to the escaping steam through the lever being raised a 

certain distance by over- pressure? The valve seat assumed 
45°, area of valve, length of lever, and fulcrum being given. 
—JoszPH W. CLARKS. 

WEHBRELS ron SCREW-oUTTIXG.—Wil) A. Cra ton kindly 

nt his rule in a more simple form for getting the wheels 
or screw -· cutting 7 — F. TOWNSEND. 

Rorary ENOINIS.— What are the practical difficulties 
to be overcome in constructing a rotary engine? 2, The 
main or general cause of failure in rotary engines? 3. Isa 
rotary engine desirable? 4. Is power lost in converting a 
Tectilineal into a circular motion? 5. Are there uses to 
which a rotary ongine is better adapted than other engines! 
Will some kind reader give me information 7—l. Z. R. I. 

_Exonrg-Turnina Macutng.—A correspondent (No. 42) 
gives an interesting description of the manner in which 
engine-turning machines are worked. Will he inform me 
where I can obtain one for engine-turning watch c.ses ?— 


FLY-wH33L.—Will Mr. G. Kirkwood be kind enough to 
ſavour your readers with a description of the hand fly-wheel 
which he mentions in Vol. 2, No. 27, page 8, of the Exa- 
Liaw Mycuamio ?- HAN D FLY-WHEBL, 

STRAM Oxtinper.—Can any kind correspondent tell 
me how to set about solving the following question: —The 
diameter of the cylinder of a locomotive is 16 inches, the 
length of stroke 21 inches, the driving wheel is 6 fuet 
diameter, What would be the force applied at the circum- 
ference of the wheel when worked up to a pressure of 100 
ibs. per square inch -C. E. D. 

PUNCHING MachIxI.— Can any reader inform me where 
to obtain a machine for punching card board rounds for pill 
boxes.—G, H. 

METALLIC TaLLURIUM.—Will any reader inform me what 
is abont the price of metallio tellurium ?—R. Ross. 

Fruit Stows SmasHine.—Will any reader inform me 
whether there is » machine for smashing the stones -of 
cherries. I have hitherto done them by hand with a wooden 
beater.—D. 8, 8. 

Broxzwa.—I thank J. D. for his information as how to 
clean brass (No. 46). I shall be much indebted to him if 
he will give me some instructions about copper and olive 
bronzing, also how to relieve those parts of pressed work 
which are round asin cornices and husks, the kind of 
oe I mean is that used for gas-fittings.—H. A. YEL- 

CEMEWT.—Will avy reader tell me the best cement to use 
for cast iron pipes, apigots, and fascete, and for the joints 
of hot water pipes ?—WILLIAM Youna. 

AMALGAM OF COPPER AND ALUMINIUM,—Will any reader 
furnish me with a receipt for making these ?—Hakop. 

GRINDING PEBBLES.—Will any reader tell me how to 
out, grind, and polish pebbles for brooches? I have a quan- 
tity which 1 consider of some value.— URANUS. 

OLISHING TURNER'S WORK.—Will any reader inform 
me how to polish small hardwood turner’s work, giving the 
material used for the purpose? Rook woop, 


OUR SUBSCRIBERS’ EXCHANGE. 

Grinpine anp Pouisnixne.—In No. 47, Astro wishes for 
information an cating grinding and e specalar 
for telescopes, &o. If he will send me his address I will 
send him my experience.—Epwanrp PicgLes, 28, Winding- 
rosd, Halifax, Yorkabire, 

MinsRals.— I have a number of minerals and fossils 
which I should be glad to exchange for a working model 
of a steam engine—Address F. S. 287, Holloway-road, N. 

PHOTOGRAPHIC APPARATUS.—I bave an excellent Photo- 


phic Ap tus, consisting of Stand, Chemicals, Plates 
do. wh a ant la and ‘Too Addzees 6.1. 41. 
@ — e 0 41. 

John- street, Edgware-roed, 


Ir Oeteratas will write to Robert Jenkins, Masbro 
Boiler Works, Rotherham, he can obtain the information 
be is asking for in your number 48, Vol. II, date 25th 
February. 1866.— ROTHERHAM. 

TeLescops OBJECT GLAss —I have a good Telescope, 
Object Giass, 2 inches diameter, 86 inch focus, magnifying 

wer about 75 times, which I should be glad to exchange 
75 a small Latho.— Address F. D., 18, Windsor- road, 

ersey. 

ADDRESS WanteD.—‘' Astro” will oblige by forwardirg 
his address to the Editor of the Exelisn MECHANIC; a 
letter is waiting for him at the office. 


REPLIES TO QUERIES. 


ABERNATION.—ERRATA.— May I ask Bickerdike {o insert, 
with a pen and ink, the following letters in the diagram 
rinted at p. 337:—A capital E at the bottom of the left- 
d tube and a small 8 at the top of it; and to make 
a dash (“) over the E and 8 belonging to the right-hand 
one? The omission of these, on the part of your wood 
engraver, makes the accompanying remarks and references 
unintelligible. Your compositor too, in line 30 has put 
tubes for tube, snd in line 64 munature” for miniature, 
-A FELLOW OF THE ROYAL ASTRONOMICAL SOCIETY, 

LicutsIn@.—The zigzag form assumed by lI'ghtning is 
owing to the resistance offered by the air to the disruptive 
discharge. Should Mr. Henry H. Clayton possess, or have 
access to, an electrical machine and apparatus, he may 
satisfy himself of this by fixing a small ballon to the prime 
conductor of the machine, and taking sparks from it, by 
means of a large one (which he should remove to the limit 
of the striking distance). He will find the intervening 
sparks present precisely the forked appearance which is 
seen in lightning, If now he will exhaust the air from a 
tube having a metallic krob at each end of it and take 
sparks through the intervening vacuum, he will find (the 
resistance of the air being now removed) the whole tube 
filled with a vapourous kind of light strongly resembling 
that of the Aurora Borealis.— Z. 

Form or LIGHTNIXG FLASHES.—In answer to H. H. 
Clayton on the subject of lightning taking a z gzag direction 
I beg to inform him it is generaliy supposed to be cause 
by ‘‘the lightning condensing in the air in the immediate 
advance of its path, and flying from side to side in order 
te pass where there is the least resistance.” When the 
flash is straight is when the distance through which it 
passes from one cloud to another, or to the earth, is small, 
so that the air in advance of its path is not sufficient) 
condensed to fly from side to side. Sheet lightning is 
caused by the light of a flash being reflected from clouds 
when the flash itself is concealed from view. Lightning 
sometimes assumes a globular form. The reason for this is 
not exactly known, but is supposed to be caused by the 
almost equal pressure of the atmo:pheric air around the 
flash.— ELECTRICIAN, 

Acovstics,—‘‘ Lardner’s Handbook of Natural Philo- 
sophy contains a very good treatise on acoustics, well 
sulted to your amateur correspondent J. H, It forms part 
of the volume on “ Electricity and Magnetism,” and cannot 
be obtained separately. The price is 5s. Walton ard 
Maberly, of London, publish it.—HAR, HEAR. 

Acovstics —I think ‘‘Ganot’s Physics,” translated by 
Atkinson, will suit J. H. I do not know of any work that 
has especial reference to the vibration of strings; but I 
do not think there is a better work than Ganot's Physics 
for acoustics generally.—B. P. ELLIS. 

ALAROM CLOOK.—If ‘‘ Vertumnus,” No, 48, can fix a 
larger bell into his American, and bend the hammer that 
it may strike both the inside «dges of the bell alternately, 
he will have a very effective alarum. If this will not 
answer he can have an alarum movement made to order, 
with crown wheel escapement (like a bottle-jack) to work 
the hammer, English alarums are entirely gone out.— 
HOROLOGRR. 

Rulx-GAUOB.— Any vessel will do for a rain-gauge, 
provided only that it be cylindrical, and that the area of 
the mouth or receiving aperture be determined with 
extreme accuracy. This can only be done by turning it in the 
lathe to some definite diameter. Ordinarily the top of a 
rain-gauge is formed of copper funnels, communicating 
by a pipe with the receiving vessel. To measure the rain 
caught, we must employ a truly cylindrical glass, jar which 
must be thus divided: — Let a represent the diameter of 
the receiving vessel, & that of the glass jar, c the depth 
of rain in the receiver (considered cylindrical), and æ the 
required depth of the glass jar to measure such amount; 
then, since area x depth gives volume 


a2 
ax = b or 3 


Thus, suppose the diameter of the mouth of the gauge to 
be 12in., and that ef the glass jar 2in. ; to find what depth 
of this jar will sae din, we have 

è x e 


=2;0rz= 9 


e 


Therefore, 9in. of a jar 2in. in dismeter will measure jin. 
of rain received by a surface 12in. diameter: divide this 
din. into 25 equal parts, and each will measupe the one- 


| hundredth of an inch caught in the larger vessel. Having 


said which, however, let me advise Astro” to give up all 
idea of pare a gauge himself, and go either to 
Casella's, or to Negretti and Zambra’s for one of their cheap 
ones. The price is only, I think, 10s. 6d., and it will cost 
„ Astro“ actually more in hard cash to construct one at 
all approaching them in accuracy.—LoNne TO RAIN OVER US. 

TELESCOPE Braxb.— Let me refer Astro“ to No. 14 of 
the ‘‘Astronomical Register,” for February, 1864, (published 
by J. D. Potter, 31, Poultry, London, price 1s.) for an 
excellent description, by a Mr. Vallance, of a cheap 
equatorial stand, made mainly of gas-piping. The fullest 
explanation is given of its construction, with engravings 
of all the details; and there is added a description ofa very 
clever, but absurdly simple, contrivance for driving this in 
opposition to the diurnal motion of the earth, The whole 


affair costs but a few shili and when fitted with old 
theodolite circles, as was done by Mr. Vallance, suffices to 
find bright stars in the day time. Moreover, it is competent 
to carry a much larger telescope than that which your 
Correspondent possesses. I know nothing whatever of 
Mr. Vallance, and have not, of course, his permission to 
transfer his article to the columns of the ENGLISH MECHANIC; 
but, could such permission be obtained, it would be the 
means of bringing an exceedingly cheap and effective mode 
of mounting a telescope before numbers to whom such 
information might be of great value.—A FELLOW OF THE 
ROYAL ASTRONOMICAL SOCIETY. 

SPECTRA FoR TELESCOPE. —In reply to “Astro” the follow- 
ing can be depended upon. Copper, two parts, as pure as 
{t can possibly be procured. Pure grain tin, one : 
Melt each in a separate crucible ; when both are melted, 
mix and stir with a wooden specula, keeping up a good 
flux to prevent oxidation, and pou quickly into the mould, 
the intended face always being downwards—grind and 
polish same as lenses.— VERITAS, 

PHOTOGRAPHIC.—I am not aware that there are any 
special colours sold for colouring photographs, but there 
is a kind of size sold, which is first applied, and when dry 
the colour will lay on.—B. P. ELLIS. 

ALARM OLocx.—I think Vertumnus will find that the 
American clocks sold at 128. 6d. make quite enough noise 
to wake him up. I know of one now that has been going 
two years, It goes very well.—B. P. ELLIS. 

KyitTTing MaCHINES.—J, W. Preston enquires who makes 
knitting machines. If he means machines for knitting 
stockings, I saw one working at the Dublin International 
Exhibition. They are manufactured by S. and J. Ward, 
Mansfield, Nottingham.—W. 8. C. Parton, 

GRORGE BOWER.—I use a cast steel for all my lathe and 
other spindles, anil harden in lime water.—Hazyry RILEY, 
Too] Maker, Sheffield. 

FEATHERING PROPELLER.—I think thatif Mr. A. F. Thom- 
son were to examine Mr. Woodcroft’s and the Prince Alfred 
feathering propellors at the Museum of Patents, South 
Kensington, he weuld be convinced that they are more 
simple than his own, in which the revolving would cause 
friction.—H. H. 

MoDEL SrEAM Boat.,—I can give R. T. the dimensions 
of a vertical high pressure engine, bolted on to a vertic.1 
tubular boiler which is best and cheapest, if he will give 
me breadth and depth of the boat. Two cylinders are unueces - 
sary. I do not think it possible to propel so small a boat 
at eight miles an hour, I do not understand the meaning of 
the price of borings and turnlngs.—-H. . 

COLOUR oF JEWELLERY.—In reply An Amateur, No. 43, 
the colour upon 15 carat gold jewellery is obtained hy 
boiling in an acid that dissolves the copper, leaving a thin 
coat of pure gold upon the surface. To obtain the same 
colour, gilt jewellery must be made of an alloy as near 
the colour of 15 carat gold as po:sible—-only a thin coat 
should be put on first, then scratchbrush it, then put en 
another or two until the required colour is obtained. Pure 
gold only should be used and it should be attached to the 
copper battery wire by a piece of platinum wire, to keep 
the solution quite free from copper.—HoROLOGER. 
5 asia pire aan pated o 5 P. 1 I send 

e following met of making a simple electric telegraph. 
The base consisis of a piece of N eight ches 
square and one inch thick, with a hollow groove cut in ita 
centre two inches long and a half-inch wide. The coil 
consists of 50ſt. of covered copper wire, No, 30 gauge, wound 
on a frame of card lgin. long, jin. broad, gin, deep in 
the open part; an edge or flange of card Ijin. wide, 2in. 
long, is stuck to each side to keep the wire in its place, 


2. lNents 


FFF 


Now commence winding the wire at the lower left corner 
and wind from right to left. Each end of the wire must be 
stripped of the cotton, so as to have the wire clean for 
the electricity to ꝓaas. The coil is mounted in the stand 
by inserting the two lower edges in the groove So that the 
floor of the coil is level with the stand. The needle is lin. long, 


1-12th of an inch wide, of hardened and thin stool, and 
fitted with a brass cap turned to a true cone, to receive 
the steel point on which it is to be balanced. The needle 
is then to be magnetised by diawing it across the face of 
a common horseshoe magnet three or four times. This 
needie is now balanced on a steel point 3-16ths of an inch 
high, soldered into a copper slip 2in. long. Now glue on the 


needle (a piece of glazed letter-paper tapering from jin. to 
a int wal Zin, leng) at right angles to the magnetised 
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needle. To limit the vibrations of the paper index, drive 
two copper pins in the base jin. away each side of the 
index. Place outside the coll a small magnet at right 
angles to the coil to keep the paper index in the middle 
of the two pins, it will then appear as shown in the 
last diagram.—GQ. Cozy. 
ELLITaIs.— Having seen the question of Compass,“ I 
beg to give him the following most correct method by 
which to describe an ellipsis. Take a thread or piece of 
string the length of the transverse A B, and fasten its 
ends to two pins and stick them in at the foci P, P, then 
stretch the thread, and it will reach to I, in the curve, 


‘ 
Sok at SA Sek 
S222 A > B 


K s 


— 


cil round within the thread, gabe 


and by moving 
it will trace out the ellipsis, — 


a 
it always stretch 
PBSIUM 


A Tosa OR MANDRIL Bounp.—This gentleman is 
right in the supposition that taper mandrils are, or have 
been, made and work well. A factory in which I worked a 
good number of years had and have a great number that 
ran well and without repairing, the majority twenty or 
thirty years, doing both heavy and light work (the use of a 
sboalder enables 7770 to have a larger nose to your mandril) 
and if . Mandril Bound” will bore and turn a few holes and 
plogs in some peces of hard wood, he will soon find the taper 

will not bind 5 necessary to keep the man- 
dril tight. Let them be different tapers, keeping the largest 
size of the hole, all of one siz:. have not seen in the 
descriptions for the hardening steel, say, taps, drilis, &c., 
the use of oll in tempering advocated. Get your steel 
made hot in a piece of iron tube of a convenient size, a 
more regular heat is obtained, drop out of tube and harden, 
clean off with emery stick, and bring down ever clear coke 
fire, holding the tap in a pair of light tongs; take an oiled 
brush and pasa mong shs cleaned part, that is, to show the 
colour, ng care not to let the oil cake, and show false 
by repeating again and again the passing of tbe oil bru-h, 
well charged, over the part desired; when the colour is 
obtained dip as usual. 3. NE:RITT. 


A Usui. Hamp DEr._.—1, drill spindle; 2, hollow set screw; 
3, nut and standard; 4, hand -rest of inthe; 5. a fin, by 
Sin. plate of wrought iron of a lengen in proportion to the 
Bize of the other part; 6, washer; 7, another way, for drill- 
ing holes at any angle.—8, Nessrrt, Fitter and er. 


Ax Unsucczssrut Carxist will find the following mix- 
ture will burn under water and the mixing is not dan- 
gerous. Powder, 8 parts; Sulphur, 8 parts; Balt 
part; to be finely powdered, mixed, and into pape 
cases. If one of these cases be weighted with lead in 
order to make it sink, lighted and thrown into a pond, it 
will burn under water until all the composition is consumed. 
xo. HARDEY, 

Lorus,—TI think J. H. M. will find the following answer 
his T have not tried them myself, so cannot speak 
from experience. No. 1, Plaster of Paris made into a soft 
paste with water and applied immediately—this will beer 
a heat eyproaching redness. No. 2. Slaked lime and lin- 
seed oil into a No. 8, Stourbridge clay and 
a little sand mixed with water into a stiff paste, a small 
quantity of asbestos or cho tew is generally added to 
bind it together. The e that is to serve as the lid 
should be rather smaller than the bottom one, so as to leave 
space for a band of the cement between the two ; this space 
should be pressed full of the lute, leaving a pinhole to 
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serve as a safety valve, Allow plenty of time for drying 
before placing in the flre.— GO. HarDar. 


CHAT Pol. isg.—In a recent number, J. H., in his reply 
to some some enquirer re Stain acd polish, gives the follow- 
ing recipe for a cheap polish. 1 pound of shellac, dissolved 
in 1 quart of wood naphtha; cost, shellac 8d., naphtha 2s. 
4d. If it isa Freoch polish that is wanted, J. H. is woefully 
wide of the mark. 1 pound of shellac in a quart of 
naphtha would make a good cement, bat he would find it 
a tough job to polish with it; and {f he will undertake to 
supply shellac at 8d. per Ib., I can assure him of a very 
extensive trade, Good shellac will cost not less than 
1s. 8d, or 28. per pound. Naphtha is worth about 1s, 4d. the 

uart, not 28. 4d. The following is a good polish : shellac 
Or., naphtha iqt., benzoin 30x., sandrac los. J. H’s. 
stain would also I think be looked upon bya polisher 
with not a little suspicion, and the knowing ones 
would I doubt not elect to stick to their dragon’s blood 
and naphtha.—W. PIrOKARD. 


VENTILATION. —The damp clamminess on metallic surfaces 
eomp'ained of by Amos Fletcher is the result of the con- 
densation of vapour, and is not purely a question of 
temperature, though pastially so, but principally a question 
of ample ventilation; and I opine neither tinning, japin- 
ning, polishing, or deadening the surface, would avail 
much; whilst free and full ventila ien was provided.— 
W. PICKARD., 


VELOCIPEDE CoxsTRUCTION.—According to request I send 
rough sketches of my velocipede. Pig. L a side elevation, 
and fig. 2a front elevation, and fig. & a back elevation of a 
single vehicle. The large wheels ran loosely on the axle, being 
driven by a large toothed wheel on the crank shaft, gearing 
into a smaller one on the axle of the running wheels. 
The small running wheel behind is acted upon for steer- 
ing by an apparatus represented at fig.3. The frame is 
about aft. long and 1ft. wide, on the top of which is fired 
the seat. The large wheels must not be less than Sft. in 
diameter, and the small back one lft. ŝin, The est 
ef the two toothed wheels is 2ít., and the smallest ift., 
so that one turn of the crank shaft gives two turns of the 
running wheels. The frame is fixed Gin. off the centre of 
the wheels bythe bearings of the axle and crank shaft. 
The treadles are boited to the back to two pieces of iron 
B, coming from the frame; the cranks are each Sin., and 
are worked by treadle hooks from the treadles; the small 
toothed whee siip on the axle, and are kept against tho 
naves of the running wheels by spiral springs around the 
axle. Thore isa connecting rod on a sort of hinge fixed 
to the side of the seat with a handle at the top end, and a 
fork at the other, which fork goes round a groove fixed t) 
the back of the small toothed wheels. At the other side 
of the wheels are fixed three long pins which slide in 
and out of the nave of the large running wheels, and it 
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is evident that a person push- rice 
ani the handles from him 
will cause the spring toco!lapse 
and the small toothed wheels 
to come towards the seat and 
ao be out of gear with [the 
large ones. One of the ed 
wheels is shown at fig. 6 with 
the pins on one side and the 
groove where the connecting 
rod fits around, and the spiral 

which round the 
axle on the ` section 
of the nave of the wheel 
where the pins slide in and 
out is shown at fig 4; the 
same letters do for all the 


steering 
hooks ; On 
the large wheels out of gear. 
tirely of w 
necessary. 
pede than in many otbers, 
t ascends hilis an 

have seen, and also that when 


may ne constructed 
= certain parts where iron is absolately 
ere is more work in waking this veloci- 
but, T claim for this one, that 
runs with haliche power of any that I 


necessary to pall up quick 
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traveller has only to push out both handles and it is 
one at once. —EXcHANGs. 

TIZMTLATESG.— For the benefit of ‘'Ceteratas” I send the 
enclosed method of finding the versed sines and radius 
when the chords and slant height are given. 


` 


Let C = chord of greater arc A B 
c chord or lesser a c DE 
And b = slant height B E 
8 = versed sine G H 
s = versed sine J K 
A'so let R = radius B O 
And r = radius EO 


C—o 
Now --—— ~ B F, Then by similar ‘riangles we have 
2 


C—c 0 
—: —:: h: R 
2 2 
ho 
R = —-- = the radius B O 
O—c 
hc 11 70C 
Agaln H O2 = B 0: — B H3 -( =) -(=) 
C—c 2 
Jh CJ  /0\8 
or H O = c = (-) 
C—c 2 
ho 7 h U 2 C *2 
Hence G H = — — — -) = (-) 
C—c C—c 2 
h F h3 
Or 8 = C [> — “(asp — ) }= te versed sine 
C—c (C—c)? } GQ H. 
Again r = B — h, 
ho 0 
Or r= — = h — n(— —1). 
C—c O—c 
Then K 02= B 02 — E Rs or by substitating we have 
7 0 1 (C2 
0-0 4) 
O 7 C 2 Ce 
Hence s = h( —- — 1)- A= 2) = =} 
C—c O—c 
== the versed sine J K. 
If Ceteratas will sor ceepond with me, I will help 
him to the utmost of my ability.—Davip Kxioxt. 


BoiLER FzrzD, wIrnoor Puxp,—Some few weeks 
since a correspondent asked the qoe.tion how to feed a 
steam boiler without pumps, and I say at once that a 
pump is a nonsensi superfluity, except in cases where 
water is 
object I shal 


nt gra to be elevated. In reference to this 
just specify one plan and satisfy the objec 


siderably higher than the level of the water required in th 
boiler. H isa cistern containing water, and E is 

which has no directly through { but has cavities 
in the sides of the plug, as represented, is a pipe com- 
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municating with the steam space of the boiler, and N the 
feed · water pipe. As the plug of the cock revolves they fill 
with water when under the cistern, and being carried 
round in the cavities, empties into he box A BC D, from 
whence it will run down th» feed pipo into the boiler, no 
matter what is the pressure of the steam, bi cause the pipe 
K brings steam to act upon both sides of the water, nor 
can any pressure prevent it from falling from the plug into 
the box. Some may o“ je t to th’s plan by conceiving a loss 
from the condensation of steam by the cold water in the 
box. But it is in feality no loss at all. If uny quantity of 
steam is condensed by the water the heat is contained in 
the water whi. h condensed it, and returned in that way to 
the boiler. Indeed, any one may discover that cold water 
cannot become hot w-thout extracting beat, no matter by 
what process it is thrown into the boiler. Pome engineers 
have comical not ons in this respect, such as making the 
feed pipe always to go in at the bottom of the boiler, but it 
is an erroncous idea, for if they ejected the same quantity 
of water in a shower of drops amongst the steam it would 
not extract any more heat than when thrown in at the 
bottom of the boi'er by a pipe as specified. Putin reality 
the plan des ribel has much advantage over the pump. 
In the first place the water thrown in by a pump condenses 
as much steam or extracts as much heat as in this way. In 
fine, there is ne loss, as the water must be heated, so that 
they are equa! on that account. But in the second place 
it requires just such another volume of steam to be expanded 
in case of the pump, in order to generate force to work the 
pump against the pressure of the steam, which is not the 
case with the plan 1 have spec fled, for there is no direct 
pressure again t the passage of the water by this means, 
and it passes a volume o* +t am equal in bulk only to the 
water, which is not a quarter as much waste as the force 
required for a pump. It may not be always convenient to 
give a rotary motion to the plue as described, but the 
same principle may be done with the oacillation of a 
slide valve.— ULRICH Zulxdl ius, Birmingham. 

[We have struck out the first portion of our correspon- 
dent's letter—as not of general interest. We would advise 
him to tiy an advertisement to capitalisis—first of all 
Securing provisional protection. Perhaps, however, he 
had better hold on a little, just to see what alterations 
will be made in the Patent Laws.—Ep. ] 


ANSWEES AND NOTICES TO COOR- 
RESPONDENTS AND RBADERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-atreet. 

LETTERS applying for information to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawiogs and manuscripts, as the EDITOR eannot under- 
take to return such as may be rejected, 


G. Franks. - The best qualitative test for bromides in 
solution is the solution of chloride of gold, which gives 
a splendid red colour. 

L. Parresskn (Archange)).—Many thanks; we have several 
readers in your city. In answer to your query, all the 
organic compounds in plants can, their wonderful 
stracture, be derived from the atmorphere and the rains 
of heaven. 

W. P. Wuexrtwaricar —Next week. 

H. Y.. Cotton Gin.—You must write more clearly ; we 
really cannot arrive at your meaning. 

R. Mgrce®.—As soon as opportunity offers. 

Jxzssy LATRI.— In our next. 

W. E. H. Lataz.—Can only be inserted as an advertise - 
ment, charged at the usual scale. 

W. A. MitcHsLL.—We shall be very glad to receive an 

$ occasions Sebi ae 1 your pen. 

UNion Vutcan.—Sunday, t ueen's Birthda 
Good Friday. 3 ene 

A. at aaa late for this number, Perhaps in our 
next. 

Jons CHannine.—Your best cource is to advertise. There 
are plenty for sale, and asingle advertisement is certaic 
to bring & number of answers. 

Usanvus.—We have given the recipe more than once. 
also the articles on soldering. 

vue 8. ANpREws,—Received with thanks, but too 
ato. 

W. BaKrR.—Ozone is regarded by some as oxygen in an 
allotropic state, or as a peroxide of hydrogen. It is 
formed in every instance when phosphores is allowed 
to act on moist air at ordinary temperatures. 

JauEs CoorzR.—Answered in former numbers. 

L. J. H.—See reply to An Amateur in present number. 

ĪNQUIRER.— ee back numbers. 

W. H. 8.— es; we have every reason to think go. 

Jous AsRrox.—Tbanks for your kindness, but many 
answers have come to hand. 

S. 8. (Cernarvon).— Wo do not thiok that your design 
will answer the purpose of E. Parr. 

P. K. (Dundee).—We think there was one published. 
Address a letter to the secretary of the Exhibition, Dub 
lin. Euclose a stamp for answer. 

X. Y. Z.—We thank pon for the hint; we have before 
had reason to regret the errors of the draugh sman. 

AN Enquirixa ReaDgr will be answered in our next. 

F. Winn (Brighton).—Tho symbol of Tungsten, or Wal- 
fram, is W.; its equivalent 94°64. 

Jonx JaRpinz.—Your ideas are explained clearly enough. 

wee n our aeh, ‘ai 115 
ATTHEW Downgs.—For hair : Ganeral and 
Callard, 37, Alfred-street, City. 1 

J. F. T.— There is no reliable work published, The manu- 
facture has become a large branch of industry, and you 
can procare em much cheaper through a respectable 

i urer, than you can hope to maze them, after 
months of wate and disappointrcat. vans 


See 
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CHARLES FuULLARD.—You had better advertise. Prices 
vary according to locality. 

WiLttaM YouNa.—The specifications are elsborate des- 
criptions of newly patented inventions. The prices you 
will see in the list published weekly iu these pager. We 
cannot forward them to you by post. Write to Mr. B. 
Woodcroft, office of the Commissioners of Patents, 
Sout hampton- buildings, Chancery-lauo. 

S. Hrmers -The mode in which heat operates, in bring - 
ing about chemical phenomena, is not very clear, but 
depends upon the intimate and occult qualities ot sub- 
stances. 

Gakru.— Longman and Co., booksellers, Paternoster-row. 

J. ROBERTS.—You must explain yourself more clearly. 

MAGET.— Too expensive for an amateur. 

Jovs.—Some think it preferable. 

IcoxoclAsr.— We will endeavour to supply the articles, 

J. K.—See back numbers. 

x? We have to ask our correspondents to sign their com- 
munications that they may be able to recognise the 
answer. “A Subscriber” is no siznature—we have 
9 by the thousand; the same with Well Wis her,“, 

Cc. 


PATENT RECORD. 
Selected from the Commissioners of Patents Journal, 


APPLIOATIONS FOR LETTERS PATENT. 

613, Ernest Marie Du Boye, Parie, improvements in 
apparatus for meuuring and registering the flow of 
water or other liquids. 

520. Thomas Kennedy, Kilmarnock, improvements in 
water meters, 

521. Alfred Moore, Chester, certain improvements in the 
method of and means for dommuuicatiog with and 
transmtiting power from place to place, 

. Thomas Williamson aad Edwm Patrick Marren, 
Staley Bridge, improvements in valves. 

. James Barry, Cork, an improved dye. 

527. Augustus Bryant Childs, 481, New Oxford-street, 
an improved automatic apparatus for roasting coffve 
and other substances, 

Henry Spink Swift, Peckham, improvements in 

machinery or apparatus for propelling ships or vessels 

by hydraulic pressure. 

Arthur Henry Robinson, 85, Haddington-road, Dublin, 

improvements in crabs or wincbes, 

. William Robert Lake, 8, Southampton-buildings, 

Chancery-lane, improvements in drills and ia chucks 

for holding and operating tho same and similar 

articles. A communication. 

William Donald Napier, M. R. C. S., Middlesex, im- 
rovements in fountains. 


549. Henry Bright, 2, Union Parade, Leamington, im- 
rovements ia electric clocks. 
553. John Fordred, Blackheath, improvements in the 


treatmenꝰ of certain products obtained iu the refiuing 
of potroleum and of other hydrocarbon oils. 

. William Nunn, 179, St. George street, Middlesex, 
improvements in it ia binnacle iam ps. 

557, James Parker, 6, Lilford-road, Camberwell, improve. 

ments in engines and apparatus for obtaining motive 
wer and tor using the foul air in mines as fuel. 
ames Dodge, Manchester, improvements in appa- 

ratus for tempering saws and other articles capable of 
being tempered between two heated surfaces. 

. Jolu Scott Russel’, Westminster Chambers, Victoria- 
street, iinprovem-nts in building rhipe of war, 

. William Welch, King-street, Southsea, man«fac'ur- 
jog and applying argillaceous, calcareous, silicoous, 
and metal composition cements. 

Peter Henry Lealand, Euston-road, Middlesex, im- 
provements in binocu!ar micruscopes. 


LIST OF SPECIFICATIONS, &c. 
PUBLISHED DURING THR WEEK ENDING FERUARY 24, 1866. 
771. Steam generator, J. T. Romminger—10d, 
772. Breech-loading fire-armsa, J. T. Cook — 18. 2J. 
773. Scarf, M. Eley—4d. 
774. Yarn, I. Philippsthal—4d. 
775, 9 ſor reine and telegraph posts, A. G. Brown- 
ng—1l0d. 
776. Sewing machinery, A. V. Newton — 28. 
777. Manufacture of paddled iron bars, &c., R. T. Crawshay 
and I. A. Lewis—4d. 

778. Locks for safes, d&o., S. Chatwood—101. 
779. Working puddied balls or blooms, W. Menelaus—10d. 

% Specifications will be forwarded from the Cotnmtamuuers of 
Patents’ Oce, Southampton-buildiugs, Chancery-lane, by post on re- 
deipt of the amount of price and postage. Sums exceeding 58. must 
be remitted by Post-office Order, made payable at the Post-office, 5, 
High Holborn, or Mr. Bennet Woodcroft, her Majesty's Patent Office, 
We cannot undertake to forward Specifications, or Books advertised 
from the office of Tux ExoLIsu Mecaaxio 


PROPERTY RECORD, 
—0— 
SALES AT GARRAWA 'S. 
„ By Mr. Rost. REID. 

Leasehold residence, being No. 5, Gloucester gardens, 
Westbuurne-terrace, let at £160 per annum, term 73 years 
unexpired, at £18 per annum—sold for £32,310. 

Leasehold profit rental of £120 15s. per aunum (for 8} 
yara), secured upon a house and shop, being No. 111, 
‘Tottenbam-couri-road — £560. 

Leasebold improved ground-rent of £30 per annum 
(for 95 years), secured on three houses situate in Regent's 
Park- 104 1-600. 

Leaschold residence. being No. 60, Clarendon- road, 
Notting hill, let at £65 per annum, term 74 years unex- 
pired, at £12 10s. per annum— £8310, 

Leaschold residence, being No. 64, Clarendou-road, 
akore-ald, let at £65 per annnm, term and groand-rent 
rimilac to above— £70). - 

Leas hold premises, being No. 15, Adam-street, East, 


Maochester-square, comprising a honeo and 
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re aises 
kuown as the Wesleyan Reform 1 produe ng £101 
per annum term six years unexpi at a peppercorn 
rent— ; 

Leasehold house, being No, 205, Seymour-street, Eus- 
ton unre, estimated annual value £42; an im- 
proved ground- rent of £7 per annum, secured on the 
1ouse adjoining, No. 203, term 31 years unexpired, at 
£9 83. per annum —£325. 

By Messrs. Lomax AND FLEXMAN. 

Leaschold residence, being No. 13, Dorset-atreet, 
Baker-street, Portman square, of the estimated annual 
value of £150; also some stabling, let at £26 per aunum, 
pals 22 years unexpired, at £16 lös. per annum— 

740, 

Lonsehold stabling and coachhouses, being Nos. 1 to 9, 
St. Johu's-me vs, Ledbury-road, Kensiogton, producing 
£:27 per annum, term 99 years from 1851, at £70 per 
annum —£1,690, 

Two leasehold residences, being Nos. 24 and 25, Senior- 
street, Harrow-road, producing per annum, term 
99 years from 1860, at £14 3s. per annum—£850. 


BUILDING AND ENGINEERING CON. 
TRACTS OPEN FOR TENDER. 

Erection of an arcade for the Brighton Arcade Company, 
Particulars of Mr. John Ellis, 11, Austinfriars, London. 

Completion of ao agricultural implement factory, in- 
cluding chimney ahaft, smith’s shop, foundry, sheds, &c., 
for Messrs. E. Page and Oo., Victoria Works,” Bedfurd, 
Particulars of Mr. Noher, 44, High-street, Bedford, 

Works for deepening and widening a portion of the river 
Witham, and for raising and strengthening the bank: 
thereof. Particulars at the Witham office, Boston. 

Supply of Guernsey granite for three years to the St. 
Saviour’s district Board of Works. Particulars at the offl cee, 
Emmerson-street, Bankside, 

Erection of new buildings for the enlargement of the 
Middlesex House of Correction, Coldbath-fielda. Particualais 
at the office of F. H. Pownall, architect, 30, Gower-street, 
Bed ſord-aquare. 

Execution of the following works and materials for the 
parishes of Hackney and Stoke Newington fur the period 
of one year :—Ballast—For the supply and delivery of bal- 
last, shingle, and hoggin. Mason's Work — For the supply 
and laying down of York paving aod granite curbing; also 
for repairs to the existing foot ways. Gas-Fittings—For 
the supply and fixture of lanterns, lamp-heada, stand · pi pes 
and service-pipes, removing, alvering, and fixing lamp- 

ts. Watering (for the season) four sections—46 horses. 
articulare may be obtained at the office of Mr. James 
Lovegrove, C. E., surveyor to the Board, Town-hall, Hack · 


ney. 
l of a new hall for the Bridgnorth Agricultural 
oe Company: Particalars of R. Griffiths, Eq., architect, 
taffurd. 

Erection of a temperance hall at Walsall. Particulars of 
Messrs. Loxton, Brothers, a:chitects, Victoria Chambers, 
Wednesbury, 

Redecorating and repairing of St. John's Church, in the 

rish of Wedaesbury, Particulars of Messr-. Loxton, 

rothers, Victoria Chambers, Wednesbary. 

Ercetion of a new rectory house at Stoke Codliogton, in 
the county of Buckingham. Particulars of E. F. Law and 
Sons, architects, Priory Cottage, Northampton. 

Rebuilding the nave and chaacel of the parish church of 
Ox nba!l, Gloucestershire. Particulars of Mr. Joba Mid- 
dleton, York-terrace, Chelteuham. 

Restoration of Aruesby Church, Leicestershire. Partica- 
lore at the office Of Mullican and Smith, Horsefair, Loi - 
cester. 


TENDERS SENT IN FOR BUILDING AND 


ENGINEERING WORKS. 

For addition to house at Cold Ash, near Newberry. Mr. 
W. Harvey, architect :—Lamble (accepted), £750 

For new front, re-seatirg, &c., e Chapel, 
Bury St. Edmund's. Messrs, Bacon and Bell, architects :— 
Rednall (accepted), £450. 

For new Hotel, Harwich. Mr. Horace Darken, 
architect :—Dobson, £1,001 10s. ; Lea and Baker, £956 5e. ; 
Butcher, £862; Everitt, £859 102.; Newton, £857; 
Wilding, £794. 

For a residence, West Borgholt. Mr. Horace Darken, 
architect :—Holland, £950; Shepberd and Son, £920; 
Dobson, £898; Eade, £390; Lec and Baker, £072; Everitt, 
£849 153. 

For new shop-front and fittings at 157, Brompton · voad. 
Mr. Joseph S. Moye, architeut:—Sapwell, 2320; Stimpson, 
£280; Parkiuson, £245 10s. 

For villa residence, Barnet, Mr. Joseph 8. Moye, 
architect :—Walton (accepted), £714. N 

For alterations at Nos. 61, 62, 63, and 64, Houadsditeh, 
Mr. G. Sparks architect: — Heeps (accepted), E586. 

For dwelling-house, Upton-lane, Stratford, E. Mr. J. M. 
Smith, architect. Quantities suppliel by Messrs, Car tus 
& Son :—Rivett (accepted), £943, 

For alterations and additions to a warebouse, Castle- 
street, City, Mr. Herbert Ford, architect :—Palmer & Som 
(accepted), £350. 

For part of the decorations to the Elms, Erith, Kent. 
Mr. Herbert Ford, architect :—Horner (accepted), £78. 

For alterations and additions to the Queen's Armr, Cale- 
donian-road. Mr. T. Brookes, architect :—Cowland, £500 ; 
Perry, £649; Batchelder, £543 ; Gillet and Wisbey, E530. 

For alterations to the Duke of York, Upper Rathuvne- 
place. Mr. T. Brookes, architect :—Giliets and Wisbey, 
1235 ; Lawrence and Baagh, £569 ; Tracey, £332 ; Walker, 
£285. 

For alterations to the Dake of York, Clerkenwell. Mr. 
T. Brookes, architect :—Keene, £298 ; Worme, £270; Mar- 
tin, £27315; allowed for old materisls, EIO; Gulett and 
Wudey, £275 ; allowed for old materials, £15, 
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SCIENTIFIC NOTES. 


Prorgzssorn TIWDALIL ox Hgart.—At the Royal lostitution, 
Professor Tyndall has been delivering a course of lectures 
on “ Heat” to large audiences. He states that as heat is 
simply the vibration of the ultimate particles of all bodies, 
the less that vibration the greater the sensation of cold. 
Ice contains much heat. and will liquify and boil eolid 
carbonic acid. There is no evidence that any substance on 
this earth has ever been deprived of a'l its heat, but the 

int at which that result is obtained i« telievod to be 273 

egrees below the zero of the Ce:tigrade scale. The Pro- 
fessor charged the lecture-room largely with moisture, and 
in the coarse of his experiments formed clouds, snow, ize, 
and hoar frost. By artifical means, he imitated the geysers 
of Iceland, a great flood of bot water aud steam <hovting 
up through a hole in the middle of a large iron basin. 
Finally, he reproduced, on a small scale, the Strokr, an 
irritable boiling Sprink. woon exerts its powers when- 
ever lumps of dirt or large stonss are dropped into its 


mouth, 

On the 4th of January De. L. Tie'jen, of the Observatory 
of Berlin, whilst observing the Soth small ultra-zodiacal 

lanet, which was discovered in America, in Seotember 

t, by Mr. Dolman, made the discovery of another, the 
86th, belonging to this remarkable series of planets, which 
have been fouod during the present century between Mars 
and Jupiter. 

A crystallized mass of gold, weighiug 201 ounces, has 
recently en the attention of mineralogista in New 
York, to which city it was sent from El Dorado county, 
California. The crystals, mostly imperfect, aro strangely 
grouped, and have some peculiarities which are worth 
stadying. Tho value, as estimated in New York, is 4,000 
dollars. 


TELEGRAPHIC NOT RS. 


TauecRaPruic Reroru.—A petition on this subject has 
been presented to Parliameut by Mr. M‘La-en, one of 
the members for Edinburgh. The petitioners ‘complain 
not only of the high rates cLarged by the existing com- 
panies for the transmission of mess ges, of frequent and 
vexatious delays in the delivery, aud of their inaccurato 
rendering, but also that many important towns, and 
even whole districts, are 2 lied with the means of 
telegraphic communication.” They suggest tbat the 
exiating companies might be amalgamated under the 
sanction of an Act of Parliament, which might fix the 
maximum rate or rates of dividend and a moderate maxi- 
mum tariff. Another means of effecting improrement 
would be the passing of a general Act, authorising, under 
proper regulations for the public interest, the erection 
of tele bio posts along any public way throughout the 
United 1 ingdom. tA third modo would be by tho 
Government assuming the management of telegraphic 
communication, and extending the lines; so that po | 
wight at least include all the more important towns ao 
villages;auch; for example, as havo Money-order 
Offices. The successful result of the reduction of the rates 
of age, and the close analogy between the post-offica 

telegraphic system, justify the expectation that the 
adoption of a unifurm tariff—say of 61. for 20 words— 
would, within a few years, leave a surplus revenue, while 
it would be also a great boon to the commauity.” The 
petitioners ‘‘earnestly dcsire that a royal commission 
should be appointed to inquire into tho present system 
of telegraphic communication, with a view of its im- 
provement.” 

Rating or Ecvscrrio Tsueoarapas.—Iu the House of 
Commons on the 206th ult., Mr. H, Surtees asked the 
President of the Poor Law Board to state on what 
principles he coneidered Electric Telegraph Companies 
ought to be asseesed fur the purpose of the poor rate. 
Mr. Villiers said that this was a m:t'er that had been 
settled for some years past by the courts of law, and 
npon the principle then laid down—namely, that every- 
thing above the surface and below the surface was 
be considered as laad, upon this principle the pipes used 
by water companies under the surface are rateabe, 
and the wires which conduct the electric fluid, whether 
through the air or under water or in the soil, constitute 
15 5 of the land, and as such form a sudject 

ra 

Susmarnime TSLonATEHS.— The Submarine Telegraph 
Company find that their present annual cost of repairing 
cables is £5,300. The proprietors have decided to appro- 
priate £3,000, half-yearly for this purpose in future, while, 
n addition, ten per cont. of the gross receipts are set aside 
as a reserve fund, which now amounts to £17,948. 


PHOTOGRAPHIC NOTES. 


New IXTESSITIEI OF OYANIDR or InO AND URANIUM.— 
Prepare solutions of sulphate of uranium and cyanide of 
potassium aod iron; mix them together in equal propor- 
tions when required for use. Pour some of this liquid upon 
a fixed negative, which will produce a browao deposit on 
those perts covered with reduced silver, Leave the nega- 
tire to dry. It becomes still blacker in drying, but after 
being varnished it resumes all ite intensity. The liquid 
yoored off from the negative may be employed again and 
again. This intensifying appears to be very al ae 
for the reproduction of drawings or engravings. No other 
method gives so much regularity and vigour, while leaving 
the negative transparent. 

CoLLopio-CHLORIDE IN AMBRICA.—Without doubt the 
most important improvement in our art ducing the past 
year is the collodio-chloride of Mr. Simson. It is such a 
simple and certain process that it was at once adopted by 
the profession ; it has become a standard mothod, and 
will probably last as long as chloride of silver is used ia 
printing. We do not remomber that in the history of 
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our art any other process has so soon received the endorse 
ment of our most competent er per:s. American Journal 
of Photography. 

Camanas For DovBLRES.—Mr. G. Williams, of Holloway, 
sends us, Photographic News, some examples of double and 
quadruple portraits, with an intimation that he has con- 
trived a simple and efficient modification of the camera 
for easily producing them, which way be applied to old 
cameras, arrangements having been maio to effect this at 
the establishmeut of Mr. Hughes, Oxfords treet. The 
object in viev is not so much to produce ‘‘doubles,” as 
to affor! facilities for producing groups in which the 
various figurea are taken in succession, thus giving freedom 
of arrangement aud facility for focussing each figure, and 
securing definition in all. 

PHO c LITHOGRAPHIC REPRODUOCTIONS.—It is stated that 
the Acadewy of Sciences at S:ockholm are about to publish 
a facsimile of an interesting relic—a photo-lithographic 
copy of the first edition of the “Systema Natura ” of 
Linorous, a folio of about fourteen leaves, Though very thin, 
it contains the gruundwork of nearly all that the great 
naturalist accomplished. 


MEETINGS FOR THE WEEK. 


Toxspay.—Civil Engineers, 8. Discussion upon ‘The 
hydraulic lift graving dock.” Royal Inst., 3. Professor 
Frankland, F. R S., “On the non-metallic elements.“ 
Geologists’ Assor., 8. 

WrDNEsDAY.—Society of Arts, 8. Mr. Coningsby, On 
the late Anglo-French Exhibition, with a proposal for the 
formation of an Anglo-French Association.” Geological, 
8. Mr. J. Beete Jukes, F.R.S., “Ou the carboniferous 
slae of the North of Devon and South of Ireland.” 
Arch logical Assoc., 8}. 

THURsDAY,— Royal, 8}. Antiquaries. 8}. Royal Inst., 
3. Professor Frankland, F.R.S., “Ona the non-metallic 
elements.“ 

Fripay.— Royal Inst., 8. Sir Joha Lubbock, Bart, 
% On transformation of insects.” 

Sar. — Royal Inst., 3. Rev. G. Henslow, On systematic 
and structural botany.“ 


LATEST PRICES OF METALS. 


COPPER. E 8. d. 26 d 
British — cake and tile... ... .. .. her ton 95 0 0 96 0 0 
Sheet POOF %% %% HOLE Ee OHTOHCH HOTEL aSTEE do 99 0 0 101 0 0 
Iron. 
Pig in Scotland e Def ton. 3 13 6 cash. 
Welsh Bars, in London. . do 7 18 0 000 
Wales . do 615 0 700 
Sheets, single in London 0 00 do 10 15 0 — 
Hoops, first quallt y... . . do 915 0 — 
LEAD. 
Pig. Foreign... .... . .... . ., per ton 20 10 - 29 8 O 
Red or mioium „%% % % % %% do 22 10 0 — 
QUICKSILVER oseo . ... . .. ber bottle 7 15 0 717 6 
STEEL 
Swedish faegot „eee Pe ton 0 0 0 — 
LL eg . „ 6 6 do 15 10 0 16 0 0 
Tim. 
English Blocks.. .. . . . . eher cwt 41t 0 415 
Banca . . do 4 8 0 — 


PRIOES CURRENT OF TIM BER. 


Per load— E s. £ 8. u. E s. 
Teak COOP Hoe O %%ο⏑j,ẽj, see 11 10 12 Canada, ?ndqua', 12 19 14 0 


Ty 


Quebes, red pn. 3 6 4 15 3t. Petersburg 
yellow pine 215 8: 10 vel... . 1010 12 0 
emel 9 %%, 0 0 0 Finland 69% %%% „0 8 0 10 0 
elm... . 8 10 8 Memel 00 0 0 
Dantsic oak. .. 310 6 Obristianla, per 
Ar e. e. „„ 2 86 3 10 C. 12 fe 
Memel flir. . . 3 O 3 10 by 3 by 
Riga „% 8 8 8 10 9in. yellow 18 0 23 0 
Swed . . 4% 2 0 2 10 Deck, Plank, 
Masts, Quedec, Dan t zlo, 
rd. pine... 6 10 8 10 per 40 ft. 
yellow pine 5 0 6 5 lu. O14 1 0 
red pine..... 0 0 0 Stave3,perstand- 
th wood, Dant, ard M. 
fm... . .. 8 10 6 10 Quebec, pipe ... 80 0 85 0 
St. Peter's... 7 0 8 puncheon .. 20 0 235 0 
Yellow Pine, per Baltic crown 
reduced O. plpe . . . . 170 0 190 0 
Canada, lst qual. 17 0 19 10 
MISCELLANEOUS. 
2E 8. 4 8. a E 8. 
Punto STONE pr Olive, Gallipoli... 56 10 0 0 
ton 2 %%% o.. 5 0 8 0 Cocoanut, 
OILS, 40. toenn . . . . . 61 0 52 0 
Seal, pale pr. tun 50 0 O Pala, fine ......... #1 10 42 0 
perm body ......120 122 0| Linseed ........... 38 10 0 0 
Cod SGC Coeeeeeeteeres 60 0 0 0 Rapeseed, Eng. 
Whale, Sth Sea pale . . .. 5010 0 0 
pale . . .. 48 0 50 0 Cotton, seed ., 82 10 39 0 


LONDON COAL EXCHANGE. 
Prices oF Coal PER Ton. 

Cowpen Hartley, 15s. 6d.; Holywell Main, 163. ; North 
Pelton, 145.; West Hartley, 15s. 61.; Wylam, 16s; Walis 
Eud Gosfortl:, 163. 3d. ; Walls End Wharnol ffe, 16s. 3d.; 
Eden Main, 16s. 3d.; Walla End Braddyll's Betteu, 17. 61.; 
Walls Eod Framwellgate, 16s, Walls Eud Haswell, 
18s, 64.; Walls Ead Hetton, 183. 6d.; Walis Bad Hetton 
Lyons, 163, J.; Walls End Primrose, 16s. 6d.; Walls End 
South Hetton, 18s.; Walls End Stewart's, 183.; Walls 
End Tunstal, 163. 3d.; Walls Ead Cassop, 176 381i. ; 
Walle Ena Hartlepool, 188. 3d.; Walls Kod Heugh Hall, 
173, 6d.; Walls Ead Kelioe, 17s.; Walls End East 
Hartl I, 13s. 3d.; Walls Eud South Hartlepool, 17s. ; 
Wall; End South Kelloe, 17s. 6d. ; Walls End Tees, 18s. ; 
Shaw’s Hartley, 19s. 6d.: Walls Bnd North Staffordshire, 
176.—Shipe at market, , 9; sold, 66. 
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IMPORTANT TO ADVERTISERS. 


The Proprietor of the ‘' English Mechanic” gives inser- 
tion to Workmen's .bdocrtiszments, “ Sttxabions Wanted,” 
at the charge of One Shilling each Advertisement, y not 

Vorde 


erceeding Twenty Words. Every additional Eight 
Fourpence. ` 

Postage stamps received from advertisers in the country 
OFFICE, 75, FLEET STREET, LONDON. 


oO —— 
SITUATIONS WANTED. 


ANTED, Re-engagement as Foreman. Superior 
reference, with long experience as iron ship builder 

and marine boiler maker. Address J. Hamilton, 20, 
Gonugh-street, Poplar, E. 


FITTER and Machinist seeks a situation to make or 
el machinery ; can also make iron doors, tanks, 
boilers, &c. References to present employers, J. C , 115, 
Douglas-street, Deptford, Kent. 


eh te 
WANTED, by a Competent Young Man, a situation a 

Engine Driver and to do repairs, Fourteen years’ 
cha-acter from last situation.— Address J. M. No. 3, 
Waterloo-place, New Cross, Deptford. 


Te Ironfounders, Engineers, and Commercial Firms.— 
Wanted, by an experienced, active, business man, 
connected with foundry works aud accounts for eighteen 
years, a situation as clerk, traveller, collector, &c. Direct, 
A. B., 16, Chryssed-road, Brixton. 


A Practical Mechanical Eagineer and Draughtsman 

desires an engagement in a small firm with a view 

to future e Adore, M., Mesars. Hick and 
8 


Jones, Solicitors, Bonè-street, Leeds. 

A Practical Millwright ani Engineer desires a situation 
„as working foreman, or to erect and keep in repair 

machinery: is a good draughtsman. Address, J. B., 58, 

Albert-street, Pentonvi'le, N. 


WV ANTE D, a re-engagement as yard salesman, traveller, 

or othorwise. Six years’ reference and security if 
required. Disengaged fourteen days. Address, L. M., 
Post-offise, Leman-street, E. 


W by a first-class Grainer, Marbler and 
Deccrator, a two months job inthe country, vear 


the sea preferred, unexceptional references, Address, J. S., 


48, Russell-street, Hul ne, Manchester. 
A Respectable Young Man wishes fur a situation as 
improver, with a carpenter and shop-fitter ; can use 


110 1778 well. Apply to B., 7, Myrtle- street, High-street, 


SS aan ae ae ee eae eT 
wy MITH (Jobbing), Gasfitter, and Bellhanger is desirous 
„) of meeting with constant work. Adiress G. J., 2, 
Union-r »w, near the Brewery, Kingsland. 


~ TOKER.—Situation wanted by a Young Man, or to 
drive a small engine; can give a good reference, 
nearest: T, B., 9, Little King stro.t, douth, Camdon 
own. 


a 
Te advertiser is desirous of placing a Young Mav, 

aged 20, for farther improvement with a plumber, 
for aterm. Has been brought up in tho trade. Apply 
to Mr. W. S. Brett, Plumber, &:., Hornchurch, Essex. 


e L 
HE Advertiser, a Young Man aged 36, a thorough 
three-braoch hand, wishes for a situation as Plumber, 
Painter, and Glazier, Address, H. V., No. 11, Elizaboth- 
terrace, Liverpoul-road, Islington, N. 


SITUATIONS VACANT. 


WANTED, an Ironmonger's Assistant to the General 
Trade, indoo.s. Apply to J. Brown, Ironmonger, 
Aldershot. 


Wa for a Perm idency. a Whitesmith, one used 
to bells, gas, and the usual work of an ironmonger 5 
shop. Apply 10 J. Brown, Ironmonger, Aldershot, 


AN TEO. a Thorough Goo! Lamp Maker, who can 
have constent work and liberal wages. Apply, 
personally, to Mr. Dawaon, Lamp Maker, 186, Plooadilly. 


Wan TED, a first-class Hand, as plate-glass fitter. 
Must be a good cutter, packer, aud fixer. Apply 

to the Foreman, between eleven aud one a.m., at Nosotti’s 

Manufactory, 3 and 4, Great Chapel-stroet, Soho, W. 


Wants D, a Good Verge Watch Jobber. For par- 
ticulars, apply at Messrs. Grimshaw and Son's Tool 
Wereh use, 35, 


vewell-street. 


ANTED, a Foreman in an Extensive Shop in the 
North of Eugland, tv Superintend the fitting of 
railway wheels and axles, points aud crossings. 
Address, stating qualifications, to R. W., Posat-office, 
Birmingham. 


WANTED. two improvers in the ornamental wood 
carving. Address, Thre. Phyflers, 284, Grosvenor- 


row, Pimlico, S. W. 
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ANTED, ten or twelve Joiners, for a Country job. 
Wages, 58. 6d. per day. Apply, X. A., Poat-office, 
Knightsbridge. 


WANTED, a First-class, Steady Bell-hanger, at 136 
Drummond-street, Euston-square. 


Weare. a good Zinc-Worke-. — Apply at 85 
Southampton-street, Camberwoll, 


FOR BALB. 


—— 


ALMOST NEW. 

HIGH PRESSURE VERTICAL NNGIN E, 7 in. 
A Cylinder, length stroke, 10 in. with 3 in. brass 
plunger pump: tobe sold cheap. Apply at 34, Gough- 
street, Poplar, E. 


ATHES FOR SALE.—Two 7 inches, 8 feet bed - One 

7 inches, 10 feet bed—One 8 inches, 12 feet bed. 

All have gaps in beds, and self-acting slide and screw- 

cutting.—Apply to Hen Riley, Tool Maker, Carr lane, 
and St. Thomas-street, Sheffield, 


— — 


HE Patent of a CONTINUOUS RAILWAY BRAKE, 
of simple construction Apply to J. H. Stanley, 
Deptford Observatory, High-street, Deptford, 


A RTDERS PATENT FORGING MACHINE, with 
five Hammers. Apply to Samuelson and Oo., 
Banbury, Oxon. f 


PORTABLE ENGINE, Three-horse Power, Upright 
Boiler, a bargain. Price £45. Apply to J. Brett, 
Victoria Steam Mills, Bridge.street, Homerton, 


Se eet NAN ne a eM Hr AIG SPINA ae 
HHO STEAM ENGINE for SALE, 24 inches 
in the cylinder. Apply by letter or otherwise to the 


Commercial Works, New-road, Rotherhithe, London. 
OE PORTABLE ENGINE, 10-horse wer; one 
8-horse ditto, and one 6-horse ditto. These will be 


sold at a remarkably low price. Apply 


to Mark Payne, 
Engineer, Thrapstons. 


WANTED TO PURCHASE. 


ANTED, a Se f. acting Screw cutting Slide LATHE, 
for power either new or second hand. Address, 
stating height of centres, length of bed, and whether ga 
or not, also price, to R. A., care of James Nixon, Engi- 
neer, Moor-lane, Preston. 


First-class CONDENSING 
A 9 fr. stroke, cylluder about 
Charles, Milleand 


BEAM ENGINE, 8 ft. or 
50 in.—App'y to William 
s Forge and Rolling Mills, Sheffield. 


PAIR of Second-hand MARINE ENGINES \Fagale]; 
about 30-H.P. each nominal, —Addrens, stat ng price 


ene Mesars. W. and M. Scott, Tranmere Foun- 
irkenhead. 


and 


dry, 

A NEW or Second-hand Machine for PLANING 
EDGES OF GIRDER PLATES, Also a Punching 

oe for -in. plate.—Apply X. Y. Z, 8, Adam-street, 

Adelphi. , 


— — — —ꝛ—— 
TAr LOCOMOTIVES, 4wheeled preferred, 11 in. and 

12 in, cylinders, 8 ft. or 8 ft. 6 in. wheels, immediately, 
new or second-hand. First-class work. Brass tubes and 
copper fire-box.—Engineer, Pewtress and Co., Gracechurch- 


street, E.C. 
F W. HARTS HIGHLY ALBUMENIZ RD 
e and other PHOTOGRAPHIC PAPERS, 88. 6d. re post- 
free. raper prepared for Wholesale housea. a pos 
F. W. H.’8 VOLUMETRIC APPARATUS 
F. W. H.'s GOLD and SILVER BAVER. 
E. W. H's ECONOMIC FILTER and PERCOLATER. 
F. W. HART'S MAGNESIUM LAMPS, the first and best intro- 
duced, from Sa. upwards, Wire or ribbon, &c. 


N. B.—F. W. H. having seen unprincipled imitations of his inven- 
tions, he cautions a generous public against being imposed on. All 
bear ustrated Circular 


— . 


genuine articles his name and Trade Mack. 
of the above and other inventions on Application, 
53, CANTERBU RY-ROAD, near Kivgsland-gate, London, N. 
Poat-office Orders on Kingsland groen Office, , 


re a SE nan ni 
HORIZONTAL ENGINES, Cornish and 


Vertical Tubular Boilers of all powers on hand, or in course 
of construction. Apply to JOHN SMITH and Co., En 
Leadenhall-street, London, E.C reer ais 


The boilers supplied by this firm can be Aon 
theNational Boller Insurance Co. (Limited) a the books of 


J MUNRO, from Messrs. Holtzapffell and 
0 Co., ENGINEER and MACHINIST, 

Manufacturer of Lathes, Planing Machines for Amateur and Manu- 
facturers, All kinds of Lathe Apparatus for Ornamental Turning, 


Engineer’s Tools, Ac. Baring, turning, „ 
cutting, dividing, &c, ing & planing, screw and wheel 


4, Gibson-street, Waterloo-road, B. 
DUPRIEUX'S ANTI-CORROSIVE 
PREPARATION FOR PREVENTION OF INCRUSTATION 

STEAM BOILERS. 
This preparation effectually preventa Incrustation and Corrosion 
171 steam a Mert, it e and Cohesion, All 
ectually s U un . 

A foetal ton 15 to 25 per cent. No acidi, wf tein e 
es of injuring them. It 
has rere est firms in London for 
the last seven years, and nover been known to fail in its n. 
tion 3 “u be 


Adapted for sta 1 marine. 
rorwa ded hy addressing to JAMES ABBOTT, Mine Doc 
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NEW BOOKS. 


Will be published Marcu 15, 1866, price 5s., 


A DESCRIPTIVE TREATISE on MATHE. 
MATICAL DRAWING INSTRUMENTS. 


BT W. F. STANLEY, 
OF 3 AND 5, GREAT TURNSTILR, HOLBORN, LONDON, W.C: 


The above work will contain a description of all the Drawing Instru- 
ments that are of any value to the professional draughtsman, and how 
to use them, also fculars of their construction, qualities, selection, 
preservation, and suggestions for improvement. It will include a 
deseriptlon of Instruments for striking useful g-ometrical forms—fs 
arcs of high radil, the ellipse, helix, parabola, conchoid, geometrical 
ornaments, &c., with many important Popular Instruments of which 
adequate deacription has never appeared in print ; as the Ediograph, 
Centrvlinead, Compzting Scale, Geometrical Pon, &e. 

The work will be serviesably bound in cloth, and illustrated by 
over 200 Engravings. 

Subscribers’ names recelved before the date of publication will have 
proof copies of the work sent post- iree. Remittance 3s.. may be in 
postage stam ps, 


THE 


WORKING ENGINEER’S 
PRACTICAL GUIDE 


TO THE 
MANAGEMENT of the STEAM ENGINE and BOILER 
WITH BULES AND INSTRUCTIONS FOR 


VALVE SETTING: 


So as to secure a Full Development of the Motive Power, 
Illustrated by Diagrams and Enogravings. 


By JOSEPH HOPKINSON, 


Of the Firm of J. Hopkinson and Co., Eagineers, 
Britannia Works, Huddersfield, , 
London: John Weale, High Holborn: and Simpkin, 
Marshsil, and Co. Manchester: Thomson and Son; A. 
Heywood ; and John Heywood. Huddersfield: B, Brown. 
Or the Author. Price 4s. ; post free, 4s. 6d. 


One Volume, post 8vo. with portrait, price 3s. 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 

Establishing the origin of the art. 
By HENRY DIRCKS, C.E, &c, 
Author of The Life of the Marquis of Worcester,” ke, ke 
London: E. & F. N. SPON, 16, Bucklersbury, E. C. 


BOOKS ON ENGINEERING 
AND ARCHITECTURE 


(GRATIS, and POST-FREE to all parts of the 


World, E. aud F. N. SPON’S CATALOGUE ot BOOKS, 
New and Second-hand, relating to Architecture and serene Civil, 
Mechanical, and Military Engineering, Metallurgy, and ining, 
Ship Building, and Nautical Affairs, Mathematics and Natural 
Philosophy, Trades, Manufactures, &c., &c. 


London: E & F. N SON. 16, Bucklersbury. 


Just Published, in 4to. case, price 34 


DIAc RAU giving WEIGHTS of 
GIRDERS up to 200 Feet span. By B, BAKER. 
Loudon: E. & F. N. SPON, 16, Bucklersbury. 


WORKMEN'S WAGES. 
AXTON’S TABLES : to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
liko manner to save their foremen's time. 
Masters’ Edition, bound in cloth, 2s. 6d., or 33 stamps, 
Workinen’s on, folded for the pocket, 1s., or 14 stam 8. 
HENRY LAXTON, C. E. and Architect, 31. Arundel-street. Strand. 


MICROSCOPES. 
How TO USE THEM.—Third Edition. An 


Nlustrated and Descriptive Catalogue, containing the names 
of 1,500 Microscopic objects. Post-free for six stampa. —F., and J. 
AMADIO, 7, Throgmorton-street, E.C. 


A MERICAN MECHANICAL AND 
ENGINEERING BOOKS. Trubner & Co., 60, Paternoster-row, 
London, have always in Stock the best American Mechanical aud 
Engineering Works, and are receiving additions weekly, Books not 
in Stock can be procured in about five weeks. 
TRUBNER’S AMERICAN and ORIENTAL LITERARY RECORD, 


vublished monthly. Ss. per annum poat free, contain full particulars 
of every new scientific book published in the United States. 


G CREW OCUTTER’S G 1E, 
Price 1s. 6d., or stampa. 


Containing 115 Pages and nearly 2,000 Trains of Wh all different 
threads and pitches, eels, 


Tables for Tap making for Engineers, } to 6 inches, Gas Ta in. to 
2 inches, Mr. Whitworth’s thread und 2 5 pei 


A lithograph showing a new radius gear invented by the author 
of this work. 


Aay be had at James Martin, 19, Wilson-street, New Cross- road. 
veptiord, Kent. i 


B 


IRON 


Now Ready, Gratis, Post Free, 
F. BATSFORD'S CATALOGUE OF 


e BOOKS relating to 
Architecture, Civil and Mechanical Engineering, Fine Arts, 


&c,, &c. 
52, High Holborn, London, W.C. 
ONEY ADVANCED in sums of any amount 


for long or short one or more sureties required, except 
the of a A or martenge 1 Life! amatasce ii 
optionalL—_NATIONA GUAKD SURANCKE COMPANY 
(Limited), 484, Oxford -street, Bisomsbury, W.C 


£5,000 


to LEND in Small Sums, on Securit 
of Leaseholds, and repayable b monthly 8 


menta, For every £100 advanced (including interest) for 5 rs 
€2 08.6d., 10 years. £1 ak ee El h. 8d. atl TEMM 
Mr. MALDEN, 37, Hart-treet, Blooms 


ry, W.C. 


[Marcu 9, 1866. 
IHE VICTORIA BENEFIT SOCIETY. 


Enrolled Pursuant to Act of Parliament (18 and 19 Vict.. cap. 63. 


Chief Office, 49, Fleet Street, London, E.C., with Branches throughout 
the Country. 


VICE-PATRONS. 
Richard D. Alexander, Esq. Rev. Jabez Burns, D.D. 
Mr. Sergeant Atkinson, Rev. Frederick Trestra! 
Rev. Thomas Aveling. Harper Twelvetrees, Esq. 
J. Broomhall, Esq. 

TRUSTEES. 

James Abbiss, 15 John Francis Bontems, Eaq. 
Charles Henry Elt, Eaq. 


AUDITORS. 
Hy. J. Phillips, Esq.. F. . S. | Cornelius Walford Esq., F. S. S. 
A. Shrimpton, EA. F. S. A. 


ARBITRATORS. 
G. M. Murphy, Esq. | Joseph A. Horner, Esq, 
Edmund Fry, Esq. Heury Thomson, Esq. 
PHYSICIAN. 


Janes Edmunds, Esq., M.D., L. R. C. P. 


BTANDING COUNSEL. 
Samuel Pope, Esq. 


BANKERS. 
The London and Westminster Bank. 


ACTUARY. 
W. 8. B. Woolbouse, Keq., F. R. A. B., &c. 


More than 20,000 Topau for Assurance have been received. and 
upwards of £10.000 paid in claims, 

This society is adapted to every class, saves all the expenses of 
Public House Meetings, which are forbidden by the rules, secures all 
the advantages of a Sick Endowment and Burial Club; divides the 
whole of the Profits amongat the Menibers; and is enrolled under 
Act of Parliament, and certified by J. Tidd Pratt, ; 

It provides a Weekly Income during Sickness, a Pension in Old 
Age, £10 to £200 at Death, and Endowments up to £900. la 7d. 
month at 23 years of age, will secura 15s. a Week in Sickness, with 
Medical attendance and Medicine. 4d. month at age 18 wil! 
secure £10 at Death, 1s. 1d. per month will secure £10 at a period of 
13 years hence. Agents wanted in Districts not represented. Rules, 
6d. Tables and every information may be obtained by applying to 


the Agents, or 
FREDERICK AUGUSTUS NEW, Secretary. 
Agents Wanted in Districts not represented, 


— — — 


New, and 


densed form 
i 110 i two covern. — The Social Science Review,“ Oct. 
* Ho wishes entire success to the work.“ Lord Brougham. 

London: William Tweedie, 337, Strand Manchester: Abel Hey- 
wood, Oldham-street; and may be had of the Agents of the “ Vic- 
toria,” or ordered of any Bookseller. 

THE PATENT OAP FOR MAPS, DRAWINGS, 40. 

Disc at end 


Showing plan “Capped. 
MESSRS. WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 
the Engineering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
jut; and indeed, of rolled docuinents in general. 
itherto, It has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed ; and, from the want of a ready means of 
refereuce, much time is lost when any particular map is required. 
The invention of Wallis and Co. obviates these and minor evils. 
Its advantages way be briefly said to be—(1.) That the“ ” prevents 
the admission of dust. (2.) That it prevonts the ends the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
space. (4) That it affords a ready index. In fact, its simplicity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures. (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &., by book post, or 
otherwise, affords great facilities tor transmission, saving the expensed 
of wooden rollers, and the trouble of covering, and, further, can 
be used again and again. 
To be had only of the Paten 
Wx. WALL(S and Co. 
1, Charles-street, Parliament-street, Westminster. B.. 


— — ——— — 
MARVEL OF CHEAPNESS. — THE 


A newly Invented POCKET TIMEPIGCE, with handeome iR 
case, and an elegant enamelled DIAL, interspersed with gald, price 
free by post 14 stampa, -JOB MALPASS, Kidderminster, 


— aaa —ꝗ:Mj— 
WINTER COUGHS, COLDS, ASTHMA, & INFLUENZA 


ARE SPEEDILY CURED BY THR USE OF 


SPENCERS PULMONIC ELIXIR, 


Prepared from the Recipe of the late C. Spencer, Esq., Surgeon, ete. 
Salford, deservedly celebrated as the most successful practitioner 
in all pulmenary affections, 


To invalids whose ailmcnts are increased in frosty and forgy 
weather, it isa never-failing source of comfort and ease from sufle: aug 
ensbling them to breathe with freedom during the krczest frost 
thickest fog. SPENCER'S ELIXIR possesses every property which cau 
Le beneficial in cases of COLDS, COUGHS, ASTH MA,andall Complaints 
ofthe Chest and Lungs. The importance of a medicine of this kind 
must be obvious to all who consider that in a climate like our own, 
CONSUMPTION comes “like a thief in the night,” and tno often 

ins the mastery over its before even its approach, much 

tes its presence, is suspected. Consumption is one of the most 
common and fatal, aud, Jet us add, most distressing diseases to which 
the inhabitants of this country are ex ; the duty, therefore 
becomes paramount, upon all who have the means of repalling euch 
an enemy, to urge itsadoption upon others; aad such means are pro- 
vided in SPEN S8 PULMONIC ELIXIR. 


Prepared with t care the Proprietors, T. ROBERTS and 
Co., 5 Fi E paak be had of all Meti. 
cine Vendors in the Kingdomsin dotties at 18. IId. and 3s, Od. each. 
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UPFIELD GREEN, 
JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, E.C, 


LITHOGRAPHER PRINTER, ARTIST, AND DESIGNER, 
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PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


TUCK’S PATENT STEAM PACKING. 
FOR STEAM-ENGINES, PUMPS, &c. 


ADVANTAGES,.—A more perfect va- 
cuum is obtained, Friction reduced, 

t saving in oil and tallow, and the 
Packing is ually and completely 
worn away without ` 
Thus obviating the necessity for 
drawing the old Packing 


J. H. TUCK AND CO. 35, 
CANNON STREET, E. C. 
WORKS, LAMBETH. 


J. H. TUCK AND CO. 
to call attention to the annex 
PRADE MARK,” 1 5 0 * — 
will a upon each length o 
TUCK'S PATENT PACKING, as also 
upon their other Rubber Manufac- 


BHEET INDIA-RUBBER. 
Ý Hoss, Tusixo, Bax DN, BUFFERS, 
&c., &c. 


J. H. TUCK AND CO. 35, 
f CANNON STREET, E.C. 
TRADE MARK. WORKS, LAMBETH. 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 

191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 
Patterns designed and arran trom instruction according to 
e 


JAMES LEWIS, 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 


41, GREAT QUEEN-STREET, LINCOLN’S IN N-FIELDS 


(Late of Wych-street, Strand.) 
Machinery made to Dra or Patterns, and Worked 
out to Scale. 
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practice” CHEMISTRY.—Laboratory, 60, 
GOWEBR-STRERET, BEDFORD-SQUARE, W.C. 

Mr. HENRY MATTHEWS, F.C. S, is 1ed to GLVE INSTRUC- 
TION in all Brancbes of PRACTICAL ISTRY, particularly in 
its Application to MEDICINE, AGRICULTURE, and COMMERCE. 

The Laboratory is Open Daily. except Saturday, from Ten to Five 
o'clock ; on Saturday from Ten to One o'clock ; and, from October to 
March, on Monday and Friday Evenings, from Six to Nine o'clock. 

Mr. Matthews is also prepared to ke ANALYSES of every 


deecri f 
Hy Particlars and Prospectuses apply to Mr. HENRY MAT- 
THEWS, at the Laboratory, 60, Gower-street, Bedford-square, W.C. 


ECOND-HAND CASES OF MATHEMA- 


TIC. Theodolites, Levels, Pentagraphs, Quad- 

ts, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Com Ivory and Boxwood Scales, Land Chains, 
oe. by Troughton and Simms, Elliott, Dolland, and others, at WM. 
EY’S, 78, Farringdon-street, City. phic Cameras, 

Magic Lanterns, es, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, and Tourists’ G by Voigtlander, 


Ross, Dallmeyer, and others. 
Catalogues forwarded on receipt of three stamps for each. 


Pr, ELEVATIONS, &c., Made, Copied, 
charges by J. J. GREENE ENE, 68, Upper P 


— . (Z- — Z—ä—ẽ ä—ĩö —— a—— — — — —— Y— 
Ke INSTITUTION for DISEASES 
of the SKIN, 10, Mitre-street, Aldgate. 

Phy sician—Dr. BARR MEADOWS, 8, Hinde-street, W. 

on Monday and Thursday evenings from. Five till Fight, and 
on Wedre-day and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants. 
THOMAS ROBINSON, Hon. Sec. 


OLLOWAY’S OINTMENT AND PILLS.— 


Effect of Cold.—Numerous and severe are the diseases result- 
ing from ex 


remedy. u 
Ointment must be — Sa 


o ell rubbed th — d 
well ru upon the c and assisted in ita 
curative efforts by ‘Holloway’s lla, Those noble medicaments 
mutual y aesist each other. re Epringing from neglected 
pence tne Ene ee oe py tudes are i 
y checked urse i 
— oe a co freed pain and danger by 


_| ehinery for manufacturing these 


RAPIDITY AND ECONOMY. 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical.) 
ARCHITEOTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 
PUBLISHED BY 


„ ATCHLEY & CO, | 
106, GREAT RUSSELL-STREET, LONDON, 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


Now Publishing in Fifteen Monthly Parts, Demy 4to., price Three Shillings each, 
Parts I. to III. now ready, 


CONTAINING SIX COLOURED PLATES OF MESSRS, MAUDSLAY’S AND MR. SPENCER'S ENGINES, 
MODERN 


MARINE ENGINEERING. 


ADAPTED FOR PADDLE AND SCREW PROPULSION. 
By N. P. BURGH, Encrnezr. 
London: E. and F. N. Srox, 16, Bucklersbury. 


DAMPNESS IN BUILDINGS 
EFFECTUALLY CURED!!! 


— () — 

DECAY or STONE, BRICK, WOOD, 
Or IRON STRUCTURES 
PERMANENTLY ARRESTED, 
OR IF NEW 
EFFECTUALLY PREVENTED!!! 
BY THE USE OF 


SZERELMEY’S 
SILICATE ZOPISSA 


= GRANITIC COMPOSITIONS. 


THE SILICATE ZOPISSA | 
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The Preservative Compomtions having proved so eminentl 
successful during the many years’ trial to which they have 
bjected Public and Private 


THE GRANTIC COMPOSITION 
Is the only successful ＋ applied | Has been applied to the WHOLE of 
to the Stonework of the | the IRON ROOFS, &c., of the 


See the Printed Returns to the order of the Honourable the House of ‘TS AND SHIPPERS SUPPLIED. 
Commons, dated March 8th and May 16th, 1860, which give the Reports For prices, and furtber particulars, address to the 


Epy ar Reports insontetabiy prove the great success of these| CITY OFFICES OF SZERELMEY & co. 
mpositions. 394, KING WILLIAM-STREET, LONDON 
E.C. (Close to London Bridge.) 


These processes have also been largely applied in the Redecoration of 


ST. PAUL’S CATHEDRAL. 


TAN DARD GAUGES, Surface Plates, Straight 
Edges, Scales of Length, and other Instruments of Precision of 

great accuracy and of all sizes. Screwing Tackle, &c, 

H. GARSIDE, 17 Coupland-street, Oxford-street, Manchester. 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


— 2 


—B— AA ——— BEE ONE ——— a SEES Í 
LEATHER DRIVING BANDS a) (ANE -E 
for Machinery, (Well Stretched), i OY SAMUEL WORSSAM & CO. 


Leather Hose Pipes, Fire Buckets, &c. Having purchased of M. Perin, of Paris sole 


right to Import and Sell his BAND BAW BLADES 
W. GOODWIN, AND CO., MANUFACTURERS, Kin 


Y mh i t th om, beg to announce 
73, SUN STREET, BISHOPSGATE STREET, 4 
LONDON. 


ou e Uni 
that they are now in a position to supply these Saws 
from 1-l6éth ofan inch to 8 inch 
to 50 feet in length. R 


Price Lists Free. 


— — ä ':ẽ̃——ö—M '—d'ẽẽ' ̃ d ö 
MESS RS. WELLS AND HALLhave always 
in stock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &c. 
Also, Zinc and Lead Wires, 


THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellae Varnishes supplied: 
MANSFIELD-STREET, SOUTHWARK, S.E. 


Anp 60, ALDERMANBOURY, EO. 


HORIZONTAL ENGINE, 2} H.P., at £15, 


ANE AND CO., OLD FORD-ROW, 
BETHNAL-GREEN, LONDON, have put down Special Ma- 


The vast superiority of Perin's Band Saws over any 
others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted. 


B., W. and Co. keep a large stock of all sizes up to 


Zin. wide. from which they can supply orders to any 


part of the kingdom, within twenty-four hours 
notice, 


For Price Lists apply to 


y SAMUEL WORSSAM & CO. 


SAW MILL ENGINEERS, 
304, KING'S-ROAD, CHELSEA. 


Engines. 
They can offer them to the public at 50 per cent. lower than any 


other maker. 
EVERY ENGINE TESTED WITH STEAM BEFORE LEAVING 
THEIR WORKS. 


— ae 
TO e ENGINEERS, AND 


TH ERS. 
ZN WORKER’S NEW IMPROVED AS- 


TRIGLE MACHINE, 6 pairs rolls, J. f. 4 1, 14, and 2 inches, 
do be wold cheap. 8 nnen * 


Planning. Boring, Sore w · eu , &c., for the Trude. 
GEORGE WE OWEETSEE, masters and Millwright, 
9, Essex-road, Islington, 


ROWN and CO.’S TABLE and LABORA- 
TORY GAS STOVE is the most ELEGANT, Economic, and 
really useful Gas Stove ever offered to the Public. 
The following are a few of the uses to which it can be applied. All 
sorts of domestic cooking upon the table. It will boil Three Pints of 
Water in Five Minutes, and readily fuse dentist's metals. For 


5 Gas Engineers and Sewing Machintsta, 3, Museum- 
-strest, London, W. 
Brown and Co., have a vacancy for an Indoor Apprentice 
eering and Sewing Machine Business, Small pre- 
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PATENT HOLLOW STEAM PACKING. 
E great and peculiar advan jes of this 


Price list or circular, with full 5 ng, to be had of 

the only Manut: cturers end Patentees of Hel ow Steam Packing. 

FOSTER and WILLIAMS, India- rubber 
Works, Cowper- street, City- road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S. E. 
W. H. PHA RBO. 


LATHE AND TOOL MAK ER, 


Begs to inform his numerous Friends and Patrons that he has 195 
removed to the above address, 


AMATEURS’ LATHES from 35s, 


STEAM ENGINES for THE MILLION. 


ERSONS requiring SMALL Steam ENGINES, 

from One to Twenty Horse Power, will do well, before giving 

their orders, by . enquiring at the RRN NAT IRON WORKS, 

READING, where Engines and Boilers of the best material and work- 

manihip can be obtained at such Prices never before offered to the 
public. 


MESSRS. DEACON & DUTTON. PROPRIETORS. 
TEE IMPROVED LEATHER DRIVING 


- STRAPS FOR MAOHINERY are stron han pt fora — weicht, 
more effective, more aad aud cost co ees than any 
8 TEP Peat ving t. Special Straps for Nertable Engines. 


Turners Patent Strap and Hose Company. 
- Manufactory, Armit Works, Greenfield, ester. arehouse, 
81, Mark-lane, London, F. C. ’ Mr, H. TENEADER, Agent. 


Roscoe SELF-ACTING LUBRICATORS 
B STEAM ENGINES. 
ene and Prices Post free. 


Apply to EDWIN H. NEWBY, 
894, King William Street, London, E O. 


The above Lubricaton A deg every Particle of steam previous to 
its passing through the v into the ylinders. 


NVENTIONS PROTECTED BY 
PATENT or REGISTRATION, ‘at a and ary 
piaeas charges. The Inventors’ Manual free by post, 
is on application.—Apply te Mr. BREWER (late 
Bar ow and Co.), 89, aa as eee es Es- 
tablished 21 years. 


INVENTORS ASSISTED 


Carrying Ou eee Dis 5 f 25 
Le and cr aren 48. London: 


„ E mày be hed on application, 
INVENTIONS secured by Patent or Regis 


tration, on moderate terms, by, application to Mr. WILLIAM 
BROOKES Feen Fate of 35 years’ experience in such matters). 
tish Patent Agency, 62, Chancery-lane, Londun, W.C. 


O INVENTORS—GENERAL 

PATENT OFFICES.—L. de VONTAINEMOREAD, 

4, South-street, Finsbury, ; 10, Rue de la Fidelité, 

Paris ; 83, Rue des Minimes, Provisional pro- 

tection, a7; 2 9 patent, ench patent, £7 108.; 
Belgium, £2 Cibular gratisan application. 


ATENTS TOR re e Full 
T. RAWLE, Office of British and Fore clan Bs nts, 8, Gaal. 
street, Bristol. 


OTICE TO INVENTORS —Office for 
Patents, 4, 5 pring cro Printed 
instructions (gratis) as to the tof PATENTS, tor Great 
Rritain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 80 years. Full information s to expired or 
existing Patents at home or abroad. Apply personally or 
ty letter to Messrs. PRINCE and Co, Atent poe 4, 
TRAPALGAR SQUARE CHARING-OROBS, W. O 


ATENTS. — MESSRS. LAXTON (many 

years Editors of the Civil Engineer and Architect's Journal”) 

Transact al all BUSINESS relating to Patents, or Registration of De- 

signe. Six mouths’ protection frum eight guineas.—3i, Arundel- 
street, Strand. 


WHEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET. TORN and INTERNAL 
WHEELS cut to any or n of teeth; also racks of any 
jength a da ne plates drilled 2 r lined. Serowe oy to até 
size or pi ee kinson, Engineer, 8 83, 


MEE LONDON DRAWING 5 
TION for 4 een! Enginee Mechanical, 


frohitestural, and Drawin, Ma 
Plans, Tracings, Wood : en eee 57, 
Dake-street, Adelphl, London. Enclose stamp for 


tz peotus. 


Registere i 
MM 


Trade Mark 
on each 
Telescope. 


THE 


TELESCOPE. 


WITH LEATHER SLING AND CASE, 10s. 6d, AND WITH e 
EYK-PIKCE, 15s. 6d. 


‘DYER’ 


wer of 555 mes 


This hae te has an Achromatic Object-Glass 1 1 inch diameter. It possesses 4 magnifying Wir 
5 


superficial, and will read a church clock at FOUR MILES, and distinguish windows in koui at JEN m 
Astronemical Eşe- peos and Sun-gtass, magnifying 324 times superficial, converts it into an Astronomical 
showing Jupiter with his Satellites, the Sola Solar spots, Lunar mountains, &c. 


Sent CARRIAGE FREE TO ANY RAILWAY STATION IN ENGLAND. 
MANUFACTURED ONLY BY E. G. WOOD, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTTEWILL, COLLIS, AND CO., 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


“ EXCELSIOR,” “ PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 
Ion perate, simple to learn, quiet in action, and not liable to 
ig ab Een win 1 HEM, FEL CATHER. CORD, QUILT, PRAIL, 


and sews from two ord uires no re-winding, and the seam, if cut at eè 
iach, will not rip. Prive tr from £6 ta Price Lists Free. £ cae 


| WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


Crickmer’s Patent Plastic Metallic ie 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 
WIRE GAUZE JOINT PACKING.. .. 1s. 6d. per lb. | INDIA-RUBBER CORE 5 ° 2. 1 pe lb. 


PATENT 
CRICKMER’S PATENT PACK 2s. 5 Do. Do. rde ve 
This Packing takes less Tallow to lubfteate it than any other, and being a Pliable Metallic E ea baa neil. Pressure to 
kee een te ti a ere ie a great saving in friction 


ATES T T PUMPS AND LUBRICAT TORS. 

WELL STRETCHED LEATHER MILL BANDS, 108k PIPES, FIRE BUCKETS. VALVES, WASHERS, &., 

CAUTION.—Engincers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to * Crickmer a. 
THE GENUINE CAN ONLY BE OBTALNED FROM 


ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their Authorized Agente. Price Lists on Application. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 


The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. ` 
i 135, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE. 


CHANGE WHEELS FOR SOREW-OUTTING LATHES. 


. BOURDON’S PATENT GAUGES.—GIFFARD’S IN JEOCTORS. 
Drawings and Prices on Application to 


W. T. HENDRY & Co., 73, Queen SrnkET, Lonpon, B.C. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 
Mr. H. H. MURDOCH havin . to the Basiness iness of his late Father 5 been established upwards 


of Thirty Years, onors his prote onal services to inventors. A circular, = fall information respecting the 
ction for i ti th ad abroad, ma Gratis, by applying 
oa aoda at his OFFICE FOR PATENTS, T, SHAPLE INN, LONDON. 9 
PATENTS: : 
M.. R. VAUGHAN, Member Aa the 3 of a British, Foreign, and Colonial 
description of bidei Sani mith Letters Patent i kor Tarati Provisional protection, 6 to 


5 „ Guide to Inventors” ” free by post. 


ee 
Lownew i Prin Down and Porr 1, Orane-court, Fleet-street ; and Published for the Proprietor at the Office of she Newa- 
aloo zi on ‘agents Publishing Company, 1, Fieot-stroet, 


2 7 


Engineering, Building, Inbentions, Electricity, Photography, n Et. 


Vou. II.—No. 51.] 


FRIDAY, MARCH 16, 1866. 


[PRICE TWOPENCE. 
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ROBBINS'S METHOD OF PRESERVING WOOD, 


T is a well-known 8 says the Scientific 
American, that woods when cut down, and 
eeparated from the roots which supply it with ite 
antiseptics, immediately becomes affected by ex- 
posure to the heat and the moisture of the atmos- 
phere, the former of which rapidly dissipates the 
fluid or sap of the wood, while the latter impreg- 
nates the woody fibres with substances which the 
wood while growing, by its antiseptics, entirely 
excluded. These alternate actions upon the wood 
gradually and finally cause it todecay. To prevent 
this decay of wood is, therefore, the object of the 
present invention, and this object is accomplished 
thereby, The method consists in subjecting the 
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wood to a preseryative process by which nearly all 


of its antiseptics are retained within the same ; 
and, for those lost, supplying such substances sa 
will prevent their further waste ; at the same time 
closing the pores, and forming such a combination 
with the fibres of the wood as will effectually pre- 
vent the deteriorating effects of either heat or 
moisture at ordinary temperatures, or of both 
upon the same, as hereinbefore alluded to. 

Many have been heretofore invented 
for the preservation of wood, some of which were 
— impracticable, while others were only 

y successful ; but by none could the wood 

2 impregnated or saturated with the 
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reser rative compound, to insure its preservation 
Ps a great length of time, owing to the manner in 
which the same was applied to the wood. 

One form of the Robbins's apparatus for carrying 
out the improved process is represented in the 
accompanying plate. A, in the large drawing, repre- 
sents a retort, made of | any desired form or size, in 
which coal tar, resin, or other oleaginous su b- 
stances or compounds are placed, and subjected to 
the action of heat from any suitable furnace. 
B re ts the man-hole in the upper portion 
of the retort, used mes. the same th in 
changing its co tents. a pipe communica 
with retort A, N or near its top, pa passing to, and 
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communicating with, chambers or receptacles D. 
E represents the discharge pipe, employed for 
removing the remaining contents after the opera- 
tion is over. 

Heat being applied to retort A, containing the 
coal tar, &c., 42 described, oleaginous vapours are 
generated therein, which pass out of the same 
through the connecting pipe, C, C. into the wood 
chambers, D, or into only one of the same as may 
be desired. The heat thus applied first causes the 
surface moisture of the wood to be removed there- 
from, taking the form of steam and condensing on 
the sides of said chamber, from which it is drawn 
off through pipes, H, which may be placed in or 
near the bottom. 

Having thus removed the surface moisture from 
the woad, says Mr. Robbins, I thoroughly impregnate 


and saturate it through all its pores and fibres by 


the oleaginous vapours and heavier products of the 
distillation until it is made impervious to moisture, 
and so as to entirely resist the action of the atmos- 
phere, when it may be removed from the chambers, 


D, through the doors, M, M, when the chambers 


are again to be charged with wood, and so on as 
long as may be desired. 


In this connection we give the outlines of another 


view of the apparatus, so modified as to adapt it to 
use in cases where it may be convenient to have 
the retort and furnace under the chambers contain- 
ing the lumber. A marks the retort as in the 
former illustration. D, D exhibits the ends of the 
receiving chambers, one of them being filled and 
the door open, while the door of the other is closed 


In the o 
from 212° 
move the surface moisture from the wood ; but, to 
saturate the same with oleaginoas vapours and 


tion of this process a temperature of 
to 250° Fahrenbeit is snfficient to re- 


other products, it is best that the temperature 
should be raised to 800° Fahrenheit, or higher if 
necesgary. 

From the above description it is apparent that, 
by this process, Mr. Robbins is enabled to more 
completely saturate the wood with the preservative 
compound than has been or can be done by any of 
the processes heretofore in use, for the reason that 
he causes the preservative compound to permeate 
the pores and fibres of the wood in a vapourised 
state, while in the others it is made to enter in a 
liquid state ; and it is also evident that it is accom- 
plished in an economical, expeditious, effective, 
and practical manner. 

The inventor does not intend to limit himself to 
any particular form of apparatus; nor does he in- 
tend to limit himself to the removing of the surface 
moisture from the 5 means of oleaginous 
vapours, as herein described, as there are various 
ways in which the same can be accomplished with 
the use of heat; but what he does claim as new, 
and desires to secure by Letters Patent, is :— 

The process herein described for p ing wood 
from mould or decay, the same consisting in first 
removing the surface moisture from the wood, and 
then charging and saturating the same with hot 
oleaginous vapours and compounds, substantially 
as described. 

Also removing the surface moisture from wood 
by means of hot oleaginous vapours, substantially 
as herein described. 
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In this state of extreme attenuation the elements 

which preserve the wood are more readily admitted, 
the capillary action being greatly accelerated and 
made to thoroughly permeate the entire structure 
of the wood. At the same time the hot vapour 
opens the pores and expands the wood, so that a 
larger quantity of tke oily compound is admitted. 
The pores being thus filled, the contraction, which 
naturally results from the cooling process, seals 
them, if possible, in a still more effectual and last- 
ing manner. The vast superiority of the Robbins 
process, as compared with that of Bethell, can only 
be fairly estimated by those who realise the im- 
mense difference between the effectiveness of water 
and steam in their relations to chemical action and 
mechanical force. 
E But we should fail in our attempt to comprehend 
the full value of this improvement were we to over- 
look other important considerations. It is to be 
observed that this process renders light and porous 
wood as solid and durable as the finest-grained 
timber, and perhaps equally well adapted to all 
ordinary purposes in the arts; in fact, it may 
admit of a question whether the most porous wood 
may not be made to last even longer than the 
wood that is least so, from the fact that it absorbs 
a greater quantity of the material on which its 
preservation is made to depend. 

Wood treated by the Robbins proceas requires 


no paint as a FEER of protecting it age the ers. 
ordinary action of the elements. Paint is, there- A 
fore, useless except for ornamental purposes ; and TO AD Meg that ag CORRE 


even then, so much of it as is required to fill the 
pores is saved when the wood has been previously 
treated by this method, and this saving will doubt- 
less cover the cost of the most effectual treatment 
under tke patent. 

It is, moreever, important to observe, that this 
process seasons the wood most effectually ; and 
inasmuch as it thoroughly protects it from the in- 
fluence of moisture, it follows that wood so prepared 
is neither liable to swell, shrink, warp, nor crack. 


All Advertisements and Communications for the 
Editor to be sent to 75, FLEET STREET. 


O ADVERBTIS E RS. 


As the Enatish Meronanic and Mmror or Scr- 
ENCE AND ART addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper of the kind established, it offers 
unusual advantages as an advertising medium. 


SOALE FOR ADVERTISEMENTS. 


£ 4. 
CITY OF LONDON WORKING MEN'sS Five lines eve eee eee eee ove 0 3 0 
EXHIBITION. Every Additional Line (Nine 

Words) eee ooe ove 9 00 eve 0 0 6 

N Monday, last week, the Lord Mayor Whole Page . 8 8 0 

O opened at the Guildhall an exhibition of Half Page. 4 4 0 

articles contributed by, for the most the One Column .,. ose «we q 3 0 0 
working men of the City. As is usual in such | Post-office orders to he made dle to GEORGE 


cases, the idea was started and, assisted by the 
Lord soe and other gentlemen, carried out b 
a few working men. The artisans who controlled 
the scheme were so successful in their appeals for 
support that 2,000 fellow workmen signed the 
requisition to the Lord Mayor, and many of them 
became guarantors in amall sums for the 

of the Exhibition so successfully inaugurated in the 
grand old Guildhall. Respecting the opening 
ceremony we need say little—all such are pretty 
much alike —but everything worked smoothly. As 
to the Exhibition itself, it may easily be imagined 
that where there are 1,085 articles shown (1,000 
having been rejected) it is impossible to give even 
a general description, and it would be invidious to 
single out a few where all are deserving. It should 
be understood that the number mentioned does not 
necessarily represent the productions of working 
mer. Sev stands have ne righ? there, save as 
adding to the beauty of the whole; we refer to 
the advertisement stands of manufacturers and 
retailers. To these we most emphatically object ; 
while we most gladly approve of the works of art 
kindly lent by noblemen and gentlemen. 

In passing we may remark that the tasteful 
decorations have produced a “transformation 
scene” in the Guildhall which it is worth some- 
thing to gaze upon. 

As an Industrial Exhibition this City of London 
one excels many that we have seen; the general 
arrangement is highly creditable to the com- 
mittee, and it possesses features which cannot 
fail to render it popular among all classes during 
the five weeks it will be open. Probably if the 
08 were reduced to half the amount, a fair 
surplus would be handed over to the committee 
public library for the 
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A FEW WORDS TO OUR READERS. 


HE next number of the Excise Mronanr? 
closes Volume JJ. and the first year of our 
existence. Here we may remark that the 
ment of the Journal, and the doubling of its price, 
has been altogether a success, and we trust we have 
not been backward in showing our appreciation of 
this. In further proof, No. I of Volume ITI. wild 
be printed in new type, cast for us by an eminent 
firm, which must enhance the value of the Journal 
to the reader. The Press generally have given us 
unqualified approval, and men of position fre- 
quently, and as a matter of course, now quote the 
opinions of our valued correspondents in discussion. 
This must be as much a source of pleasure to them 
to hear as it is to us to record. In so many in- 
stances has this been the case that it would be 
unfair in us to select any special cases. Sufficient 
that the fact is so, and that they who have been 
so quoted are among the working men of the land. 
In the tens of thousands of our readers—for to that 
has our circulation sprung—are found the real in- 
telligence of the country; and itis but fair that 
as much space as possible be afforded for their 
weekly lucubrations. Our pages are sufficient 
evidence of our feeling on this point. 


City of London. An Index to Volume II. is now in hand, and 
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will be ready in a few days. It will necessarily be 
of much greater extent than that to Vol. I., but 
the price will be only 1d. The price of the cases 
for binding Vol. II. is fixed at 1s. 6d., and these 
are now ready. 

It may be mentioned here that a great number 
of complaints have reached us, directed against the 
keepers of coffce-shops and diniog-rooms—sup- 
ported principally by working men—that those 
vsing them cannot there get a glance at the 
Ex@lisH MEcHANIC at meal times. We cannot, 
even if so inclined, force the proprietors of these 
places to take in our Journal. The only plan is 
for our readers to keep on demanding it at their 
hands, and in time they will be certain to have 
it provided for them; and we shall feel greatly 
obliged by our readers pursuing this course, and 
thus assisting in the dissemination of knowledge 
valuable to all. By mutually assisting each other 
both will benefit. 

To our Advertisers we have to return our 
thanks, and rejoice at their increase of trade 
since they appealed directly through our columns 
to our thousands of practical readers. And 
we may here intimate that, as we anticipate 
for Vol. III. a more extensive sale even than has 
fallen to the lot of Vol. II., our pages must 
become more valuable to advertisers, and through 
their medium all will be sure of a certain and 
liberal return on money expended in seeking 
notoriety. Again repeating our request that its 
readers will endeavour to make the ExOLISEH 
Mrchamo, if possible, more widely known than 
it now is, we have to offer our thanks to all for 
that publicity which they have already given to 
it, and the kind regard they have expressed for 
its originators. 


COPPER SMOKE AND SULPHURIC ACID. 


W copper smelters are to become 
the largest producers of sulphuric acid or 
not, we think remains only with the copper 
smelters themselves. That they may be so we 
think is easily capable of demonstration. Given 
the collection of the smoke by the smelter, the 
transformation of it into sulphuric acid is a com- 
paratively easy matter. It is well known that 
Swansea, as other parts, suffers under a heavy 
sulphury atmosphere, produced by smelting and 
other furnaces in it and its neighbourhood. Copper 
is brought to Swansea because its communications 
with ocoal-fields are good; and hence, and for 
various other economical reasons, it is found 
cheaper to bring the copper to the coals than the 
coals to the copper. Swansea has gaimed greatly 
by this; but there are few sweets without their ac- 
companying bitters, and smoke, sulphury smoke, 
is the daily dose of bitters to which Swansea is 
treated before and after all meals. As a town it 
has protested as far as it might against the nui- 
sance. Swansea could not well do without the 
copper, and the copper smelters could not do with- 
out Swansea, so civic heads were laid together 
without arriving at anything very satisfactory ; 
mechanical heads followed the civic example, and 
the result, as might have been expected, is that the 
sun may beam clearly on Swansea and on the 
laden barques going out and coming in with their 
precious cargoes, 

A few numbers back we called attention to the 
fact that Mr. Vivian had produced a remedy ; 
Mr. Spence has produced another, and between 
the two it will be hard, indeed, if Swansea be not 
in time selected for its sanitary purity by invalids, 
and smelters’ open shop in another department of 
chemistry. Mr. Vivian's plan, or furnace, is not 
exactly his, for it is the qubject of a patent taken 
out by a German named Gerstenho‘er, the object 
of the construction of which is to effect, in an 
economical manner, the roasting of crushed pyrites, 
for the purpose of driving off the combined sulphur 
therefrom prior t> its conversion into sulpluric 
acid. According to M. Gerstenhöfer's specitication, 
the furnace is a rectangular chamber, fitted with 
rows of bars having one of their faces parallel 
with the top of the furnace, and the rows of bars 
s> arranged that no two bars in succeeding rows 
shall be directly one over the other. Tae ore, in a 


finely-divided condition, is introduced from above, 
and rotating feed-rollers, fixed in the furnace roof, 


regulate the supply. The feed-rollers being placed 


over the first row of bars, as the ore falls through 


it is piled up on them until it falls over on the row 
of bars below; and the supply from above being 
kept even, the Whole furnace is filled gradually. 
In the side of the furnace, between the feed-rolls 
and the bars, are channels, by which escape the 
products of the calcination; and there are other 
apertures which may be opened for cleaning the 
bars. Below the tiers of bars there is an open 
apace, into which some ignited fuel is introduced 
at the commencement of the process of calcination; 
and this fire is well fed with wood or charcoal 
until the charge of ora is well ignited, when the 
grate is withdrawn, the charge continuing to burn 
by means of the sulphur which is being continually 
extracted. A current of air forced up through the 
furnace keeps up this combustion, the products of 
which are taken over through the channels in the 
top of the furnace to the sulphuric acid chambers. 
It may be noted here that the conditions of the 
calcination are governed by the height of the fur- 


nace; also that the channels, by which the gases 
are taken over, are arranged so as to heat the cold 
air forced into the bottom of the furnace to pro- 
mote combustion. The calcined ore passed through 
the furnace falls into a space below, whence it is 
transferred to the next operation. 


Herr Gerstenhöfer claims for his invention the 


following among other advantages: —“ First, the 
ores are operated on in a very divided state, so as 


to expose a large surface to the action of the air, 
and this surface is always being renewed ; second, 
the air which must be admitted is forced to come 
perfectly into contact with the ores; third, the 
ores are brought iato the furnace by mechanical 
means, continuously in such quantities as may be 
required, so as to maintain a continual roasting 
process ; fourth, the air or draft is also brought 
into the furaace by mechanical means, in order to 
be able to regulate the draught, according to the 
quantities of ore, and also to prevent the influence 
of storms, which are sometimes very troublesome 
in working with grate surfaces; fifth, the heat 
produced by the ores is not d away uselessly by 
the gases, but is employed to heat the new ores 
and the air.” 

Oa the face of it, this patent arrangement looks 
well, and there is no doubt but that it will answer 
for certain classes of ores—those rich in sulphur 
and which can be calcined without the perpetua 
presence of burning fuel. One objection, of force! 
is the necessity entailed on those using the fur- 
nace to have the ore crushed to a very small gauge. 
Of course, the blast will require attention; and, 
granted that the ore caa be ground to suit the 
furnace, and that the furnace itself can be cheaply 
built and kept in repair; then the success of Mr. 
Vivian’s protégé seems secured beyond doubt, for 
the classes of ore with sulphur largely contained. 

Turning now to Mr. Spence’s patent for im- 
provements in economising the manufacture of 
sulphuric acid, and in obtaining copper from ores 
used in such manufacture, whereby he is enabled 
to extract a larger portion of sulphur than has 
hitherto been practicable, which sulphur, passing 
off as sulphurous, is converted into sulphuric 
acid ”—we find ourselves confronted first of all by a 
tremendously long furnace. It is from forty to fifty 
feet from end to end. The fire, placed at one end, 
stretches right across the furnace—the smoke and 
flame from whence are passed along a space under 
the bed of the part of the furnace devoted to calci- 
nation, which is separated from this ‘‘ space” by 
a thin partition of firebrick. Thus the furnace is 
composed of two chambers—the upper containing 
the ore to be calcined, the lower to act as a viaduct 
for the proceeds of combustion to the separate 
chimney ;- and, it will at once be observed, the 
calciner is heated without the gases evolved from 
the ore being mixed with smoke from the fire. 
In the fire chamber there is but one opening—that 
for the fire at one end, the chimney being at the 
other; but the calcining space has several aper- 
tures communicating with the outer atmosphere, 
When the roasting begins ore is introduced through 
that aperture whieh is most distant from the 


fireplace ; and this batch is spread out over the 
floor of the furnace at that part. 
for the required time is pushed forward opposite 
the second aperture, and then a fresh lot of ore 
is pushed in through the first opening. This is 
carried on, each lot being shifted forward, until 
what was introduced at the end furthest from the 
fire reaches the hottest part over the fire, when 
the sulphur is separated and the ore passed on to 
be melted. This is effected through an opening 
at the fire end, where there is a small channel 
toadmit a current of air which is continuously 
forced in during the calcination, and not only 
assists the work of roasting, but in carrying off 
the sulphurous acid through channels made for its 
escape into the acid chambers. As a guide in 
roasting Mr. Spence says: The degree to be 
effected, 80 as to secure the best results, can be 
ascertained only by experience; but I may state 
by way of guidance, that working with a furnace 
fifty feet long, and with twelve doors, I allow the 
first charge to remain for an hour, then transfer it 
to the second position, and put afresh charge into 
the first, and s> on, waiting an hour between 
each charge.” 


This being heated 


Various modifications have been patented by Mr. 


Spence—but we have little faith in them. We 
stand by the one now under notice, as probably 
in the end will Mr. 
advantage over Mr. 
is suited 


Spence. It has this 
Gerstenböfer's, that it 
for all sized ores and will do 
all the present furnaces can do. Men, however 
are required to attend Mr. Spence's furnace boy 
can do the work of the other. Mr. Spence’s fur 
nace will consume a large quantity of fuel, the 
other, it is stated, does not. But Mr. Spence’s 
furnace will turn out more work than any other 
furnace in existence. Furthermore, Mr. Spence’s 
furnace has been and is working ; we have yet to 
learn the results of tbe other from Mr. Vivian. 
Both have their advocates, and probably it will be 
found that, if it will pay to finely pulverize sul- 
phurous ores, that both are suited to the work of 
ore calcination and carrying over the products of 
combustion ; and so rid Swaneea of a gigantic pest, 
and add a heavy percentage to the profits of the 
holders of as close a borough as ever existed i 

free England. 


ON PIGMENTS.* 
I. 


HERE is no point more deserving the amateur 
decorator’s attention, and perhaps none more 
neglected than the properties and nature of the 
pigments he employs. So long as a dry smooth 
absorbent base is attained, both amateurs and pro- 
fessionals alike, too often think that no further 
care is needed, and either from ignorance or 
wilful carelessness, employ pigments of the worst 
possible character, reaping their own reward in 
the speedy fugacity and ultimate destruction of 
their work. Unfortunately, a bad example is but 
too frequently set them by the practice of many 
artists, who sacrifice permanence for mere tem- 
porary effects, and employ lavishly delicate tints 
which for a time delight the eye, but all too-surely 
ultimately fade, blacken or change to the des- 
truction of the picture. It is to be regretted also 
that as a general rule the permanence cf colours 
is in almost inverse ratio to their beauty, the solid 
grave ochres, umbers and siennas being durable, 
while the brilliant lakes, scarlets and greens 
quickly fade and fly. At the same time, however, 
we must bear in mind how greatly the science of 
the chemist has of late years aided the labour of 
the artist, in supplying him with pigments free 
from the bane of fugacity. Indeed, thanks to the 
chemical science, so grea'ly has the palette been 
extended by the addition of pigments, both per- 
manent and brilliant, that it will be the artist’s 
own fault alone if he employ fugitive tints in pre- 
ference to those of more durable qualities. It 
should then be the decorator's business to make 
himaelf well acquainted with the nature of the 
colours with which he has to deal, more especially 
it should be an absolute and invariable rule never 


From The Art of Mural Decoration.“ Winsor and 
Newton, 88, Rathbon>-place, 8 
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to employ any pigment of the durability of which 
he is not sure. It was this thorough under- 
standing of the qualities of their colours, added to 
a severe simplicity in their employment, which 
ensured to the artists of the Middle Ages tbe com- 
bined brilliance and durability of their paintings. 
And yet, while in the present day oi chemical 
knowledge has developed and increased so mar- 
vellously, while all the matériel of the artist has 
been brought within the reach of the most moderate 
purse, and while the practice of the art has beea 
freed from the atmosphere of mystery which ouce 
enveloped it, so great is the general igoorancs of 
decorators, and s» reckless their system, that there 
is scarcely any grounds for expecting the perma- 
nenos of modern decoration. Though it would b- 
easy to point out specimens of decorative wo k 
which have stood the lapse of four centuries with 
brilliance unimpaired, five or six years is very 
often sufficient to change, impair, and perhaps 
destroy modern adorament. When artists or 
professional decorators speak regrettingly of lost 
“ systems” or pigments enjoyed by the mediava. 
lists and unattainable now, it would be far better 
were they to make the best use of existing materials 
and study their further developement. ‘‘ Titian,” 
says Haydon, ‘‘got his colours from the colour 
shops on the Rialto, as we get ours from Brown’s ; 
and if Apelles or Titian were living now, they 
would paint just as good works with our brushes 
and colours as with their own.” Naturally, where 
the artist was his own colourman, tkat is prepared 
his colours from the materials selected and pur- 
chased from the merchant, he would take every 
care that such preparation should be the best 
possible, knowing how far his fame depended upon 
it. We may also believe that, to a certain extent, 
religious motives may have directed the employ- 
ment of the finest pigments on sacred art. 1 
give you this advice,” says Cennini, ‘‘that you 
endeavour always to use fine gold and good colours, 

articularly in painting representations of our 

ady. And if you say that a poor person can- 
not affurd the expense, I answer, that if you work 
well (and give sufficient time to your works) and 
paint with good coloura, you will acquire so much 
fame that from a poor person you will become a 
rich one; and your name will stand so high for 
using good colours, that if some masters receive a 
ducat for painting one figure, you will certainly 
be offered two, and your wishes will be fulfilled, 
according to the old proverb, ‘good work, good 
pay. And even should you not be well paid, God 
and our Lady will reward your soul and body for 
it.” So that the amateur decorator appears bound 
to employ good pigments, either from a religious 
or practical motive, as his fancy or experience may 
suggest. In the present day when good artist- 
colourmen abound, and the aid of the chemist is 
called in to the birth of a new pigment, we could 
scarcely venture to recommend the amateur to 
manufacture his own colours. The excellence of 
their preparation, whether in oil, water or powder, 
he may generally take for granted, their perma- 
nence and eligibility should be ascertained by his 
own private study. If an artist chooses to em- 
ploy such colours as iodine scarlet, pearl white, or 
verdigris in decoration, he has only himself to 
thank when they tura black or fade ; the fault is 
not with the colourman for supplying, but with the 
artist for using pigments radically vicious. For 
any deep and comprehensive inquiry into the 
natares of colours, we must refer the reader to 
that useful work, Fields Chromatography,“ 
where all particulara may be learnt. In the pre- 
sent chapter, we only aim at giving a few rough 
notes on the properties of those pigments most 
useful for decorative purposes, with the addition 
of the media most applicable to each. The c lours 
really indispensable fur decoration are very few, and 
happily those are mostly of good character for 
permanency. It should be carefully borne in mind, 
however, that the permanence of most pigmenta is 
influenced to a great degreo by circumstances. 
Thus a colour which is highly eligible in oil, may 
be doubtful in distemper, and absolately inadmis- 
sible ia fresco; and vic: versa, many colours 
usefal in tempera do not admit oil. The limited 
palette again of fresco is owing to the presence of 


lime, which is destructive to vegetal colours, but 
has no influence upon the earths. So also one 
colour may be ant sgonistic to another, and render 
it fugitive in conjunction or juxtaposition, whereas 
separate, each may be regarded as permanent. 
But besides all these considerations, and putting 
aside the question of internal damp which destroys 
all colours and all media alike, the decorator must 
take into his calculations the adverse influence of 
external damp (from condensation of breath) and 
the action of light, oxygen, shade, sulphuretted 
hydrog- n or foul air, and he will find, perhaps som: - 
what to his conf sion, that some pigments are 
e tirely uniujured by one class of hostile chemical 
agents, but perish under the reverse, that some 
ar- proof against n-itber, and that others can defy 
both. In the words of Mr. Field, “ The majority 
of pig nents have a mediocrity of qualifica- 
tion, balancing their excellencies with their 
defects, and the number of good and eligible pig- 
ments overbalances those which ought in general 
to be rejected.“ 

Aureolin.— This new and very beautiful pigment 
possesses a rare combination of remarkable quali- 
ties that place it far above any other known bril- 
liant yellow. Itis light, vivid, aud transparent. 
The lighter and fainter tints are at once clear and 
delicate, and admit the most subtle gradation of 
tone. Aureolin mixes advantageously with all 
other colours, and forms combinations of the ut- 
most variety and value ; the tints of Aureolin 
being of exceeding purity, whilst its hue is rich 
and vivid. It is absolutely and entirely perma- 
nent. Aureolin has been subjected to every 
variety of the severest test and trial which have 
demonstrated its powers of endurance, and shown 
that its distinctive characteristics are retained ua- 
impaired under all possible conditions. 

Cadmium Yellow. Sulphide of Cadmium.— 
The are several tints of Cadmium Yellow manufac- 
tured. That called“ deep” Cadmium is the most 
serviceable and is chiefly in use. It is a full, 
rich, golden yellow, not very transparent, but clear 
and bright, and of great power. It gives beauti- 
ful clear tints by admixture with white. It is the 
most richly toned yellow known. It may be 
classed among the permanent pigments; impure 
air or damp does not affect the yellow of Cad- 
mium. 


PERSPECTIVE IN ITS APPLICATION TO 
ARCHITECTURAL DESIGN. 
I 


I. 

We have now briefly considered the first and 
most simple elements of the science of perspective, 
I will therefore say a few words on what I think 
you will agree with me in deeming rather impor- 
tant in its bearings on architectural design. 

You are fully aware of the necessity of correctly 
delineating a design upon paper geometrically, and 
whilst doing so I am sure your thoughts have 
wandered more or less into the realms of fancy, as 
to its probable effect when executed ; but thinking 
on such a subject without some knowledge of the 
art of perspective, or, in other words, seeing things 
as they really will appear, too often ends in dis. 
appointment. I do not mean to infer that this 
power of anticipating the probable effect will cure 
a bad design, but rather that it will most likely 
prevent its being made at all. I, therefore, wish 
to bring before your notice some simple facts, 
tendiag to mske the drudgery of office work 
somewhat less disagreeable than it usually is. 

Whether we contemplate the broad expanse of 
the boundless ocean, the undulating landscape, the 
lofty mountaia, or the constructive works of man, 
each are seen subject to the laws of perspective. 
Take, for example, the mighty forest, stand imme- 
diately in front of some giant tree; it appears 
comparatively uninteresting, but look at in con- 
nection with twenty, fifty, or a hundred others, 
and the impression, at one glance, is increased 
more than asmany fold. Now, if we could only 
see one at a time we should not experience much 
sense of expanse and grandeur, but seen in what 
we call perspective, every object seems changed 
from what we may positively know it to be, and 
changed for the better. We will suppose the 
trunks of two of these trees to be columns, only J 


must ask you to imagine one square and the other 
round, of equal diameter, drawn geometrically, 
the one could not be distinguished from the otber, 
unless by the help of a bit of artistic shading ; 
draw each, however, as it appears, t.¢., in perspec- 
tive, and what grace do we perceive in the one as 
compared with the other—the square one turning 
out a heavy clumsy looking object, whilst the 
round one may have all the proportions of the 
Corinthian shaft. Again, take a cube, an octagon, 
or a cylindrical figure ; draw them as before geo- 
metrically, and they will each appear pretty much 
alike, but consider each in relation to its actual 
appearancs when occupying some important posi- 
tion in the composition of au architectural design, 
aud what a change will have apparently taken 
place. I must leave you to draw your own infer- 
ence from this, considered in reference to ite bear- 
iag upon large works designed in the usual way, 
and what I wish particularly to convey is this— 
that I think we should always consider at least 
two elevations at the same time, or the result will, 
in nine cases out of ten, be other than was in- 
tended or hoped for ; for the one side may ap 
very satisfactory, well-proportioned, &c., per 
founded on the very best examples, and yet if 
treated as by itself without duly considering cer- 
tain little accessories, such, for instance, as its 
principal projections and recesses, the result will 
be a partial, if not a total failare, and nert to 
actually having the design modelled in relief I 
know of no nearer approach to truth than what is 
afforded by a judicious use of the rules of per- 
spective. For i think it bears such an important 
part in all the architect has to consider, apart from 
the mere utility of his design, that a projection 
cannot be made, an opening pierced, or a set of 
mouldings grouped with any degree of certainty, 
without some knowledge of it being brought to 
bear upon the subject, for his work when executed 
and subjected to the various impressions conveyed 
by the laws of optics must be viewed according to 
its rules. 

For example, we will suppose ourselves engaged 
in designing a building containing several distinct 
general features or masses of outline both as re- 
gards plan and elevation, presuming the whole 
range to be 100 feet long, with a centre and two 
wings, each having considerable projection, and 
that at the junction of the central projection with 
the main range, a dome or other l mass is to 
be erected, and that the whole work can only be 
seen from a comparatively near station point, the 
whole work may appear exceedingly satisfactory 
as a geometrical elevation, but when tested by the 
rules of perspective it would very likely be found 
that, Ist, one or more of the projecting wings 
partially or entirely obscured the intermediate 
recessed portion or considerably more of it than 
the designer intended, and in the case of the dome 
or other elevated portion upon which perhaps the 
greatest care had been bestowed, it might probably 
be found that its best features hardly appear above 
the gables or the ridge of the roof. On the other 
hand, by keeping in mind whilst at work the con- 
ditions under which the building will be seen, that 
is, the principal station 8 together with the 
surrounding objects y existiog. The mistake 
of putting in elaborate and expensive details, only 
to be seen by goiag round a corner in the one case, 
or by being carried up in a balloon in the other 
would, to a great extent, be avoided. — 

You will perhaps suppose that to discover all 
this at the outset would be difficult and unneces- 
sary ; my answer to which is, try in perspective 
for yourselves the effect of any given work upon 
which you may chance to be engaged under similar 
conditions to these above alluded to, and ten to 
one you will not only experience the desire to alter 
the proportions of the most important masses as 
well as the principal details, but very likely the 
entire arrangement in reference to the grouping ; 
nor is the discovery of all this a difficult matter, 
when even the first principles of the art under 
consideration are mastered, as the general outline 
as well as the chief details may be thrown into 
perspective in a very short time, for mere lines 
representing the main features, sach as the most 
projecting angles, the sky-line of gables, pedi- 
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ments, &o., the deepest recesses and even the main 
cornice may all be found sufficiently accurate as 
to afford such an idea of the whole as will enable 
the designer to avoid many points in themselves 
totally unnecessary to the composition, and to 
alter others he may deem objectionable. 

In conclusion I will ask you to suppose ourselves 
in search of the best station point from which to 
view St. Paul’s Cathedral ; you get a good one as 
you approach from Fleet-street, but what you wish 
to see you find yourself too much in front, and 
getting nearer, the dome begins to vanish behind 
the western pediment—perhaps you are enamoured 
with the beauty of the details on a still nearer 
approach ; but still what you are in search of you 
do not find to your satisfaction, namely, such a 
point of sight as from which the greatest amount 
of its general mass, and at the same time its 
most important subordinate parts and details can 
be taken in at one view, and at last you may find 
t hat such a one can only be obtained by making 
use of one of the river steamboats, or crossing 
pver one of the thronged bridges to the opposite 

ank, or possibly by ascending ‘‘ the Monument.” 
Now all these various views of a building as yet 
existing in the mind of the architect only, can be 
tolerably well defined upon paper by the judicious 
use of perspective as will enable him to suit his 
design to the circumstances of the site in reference 
to position of the spectator or station point. 


TELEGRAPHY. 
IMPROVEMENTS ON BONELLI's SYSTEM. 


T has been by many that ere Bonelli's 
system could be made to pay, and hence 
become better known among us, it would have to 
undergo various modifications, which it is not our 
urpose here to specify. What we require is 
Information as to whether anything has been done 
in the matter by Mr. Whiteside Cook, of Angel 
Court, Throgmorton Street, further than the 
obtaining simple provisional protection for his 
scheme, brought out twelve months since. Mr. 
Cook, by the way, was simply an agent of Gaetano 
Bonelli, of Turin, who had determined to take 
the bull by the horns, and so save other folks the 
honour and the profit. The improvements in typo- 
hy at that time registered were intended 
to enable the scheme to be worked with one wire, 
but with, in this respect, the same apparatus—the 
message, however, being printed in symbols instead 
of in Roman chacacters, as is the case when 
several wires are used. The symbol types are 
fitted to the instrument in precisely the same 
manner as are the ordinary types, aad the apparatus 
is worked in the same manner. The signals, in the 
proposed system, are produced on prepared paper 
y means of an electric currens transmitted 
through the form of the characters, which are 
connected with a conducting wire, or with the 
earth, and passed under two teeth connected with 
different poles of two batteries, the two remaining 
poles of the batteries being connected with the 
earth, if the type be connected with the line, or 
with the line if the type be connected with the 
earth, and so arranged that when the type come 
in contact with either uf the aforesaid teeth, a 
circuit is completed through the line, which at the 
receiving end is connected by means of the re- 
ceiving instrument with the earth. The invention 
(always using one wire only) substitates a second 
line of dots for the dashes of the Morse system ; 
and thus is formed the symbolic alphabet, with 
which it was contended greater rapidity and 
correctness could be reckoned upon than under the 
iginal system of transmitting messager. 
he types used for the purposes of the improved 
m are provided at one end, or on one side, 
with letters of the ordinary characters, and at the 
other with the conventional symbol, consisting of 
an arrangement of dots whioh it is intended to 
' produce on the prepared paper at the receiving 
station. The types are setup” with the ordinary 
characters uppermost, so that the message may be 
read before the types are placed in the telegraphic 
apparatus, and thereby, provided the types are 
properly set up, the risk of mistakes is redaced to 
avery low minimum, The types are then turned 


upside down, or over, and the symbols transmitted 
by the telegraphic instrument. 

The use of two batteries at the sending station 
renders possible the production of two lines of 
dots at the receiving station, in the following 
manner :—The arrangement of the parts above 
described being made at the sending station, the 
prepared paper at the other end is laid on an 
insulated conductor and passed under two teeth, 
the one connected with earth, the other with the 
line. Now, if a point on the transmitting type 
comes in contact with the tooth connected with 
one battery, a positive current will be sent down 
one of the teeth resting on the paper at the 
receiving station and up the other; but if the 
contact at the sending station be made by means 
of a point coming into contact with the tooth 
connected with the battery, a current will be sent 
in the opposite direction—that is to say, down 
the tooth at the receiving end, up which it passed 
in the other case ; and as only a positive current 
passing down a tooth into the paper will produce 
a mark, the dots will be produced by the one or 
the other of these points, according as the contact 
at the transmitting end was made by a point in the 
line passing under one tooth or in that passing 
ander the other ; by this means, it is believed, the 
required symbol will always be reproduced at the 
receiving station. 

To ensure greater clearness and certainty in the 
production of the marks, M. Bonelli purposes to 
adopt a battery arrangement, such that the line 
shall be always maintained in a state of dynamic 
equilibrium. This arrangement is well known to 
electricians. This arrangement is intended to 
replace the system of counter-currenta, used when 
the system is worked with several wires. 

Now, if it is possible todo what M. Bonelli pur- 
posed doing, why is it we do not hear more of the 
projected plan? Our only object in devoting 
space to the matter here, is to glean information 
for such of our readers as are interested in electric 
telegraphy, with which we hope M. Bonelli will 
kindly furnish them. 

—— 


PREPARING OBJECTS FOR THE 
MICROSCOPE. 


At a recent meeting of the Manchester Micro- 
scopical Society, the Secretary reported that he 
had made a catalogue of the collection of micro- 
scopical objects belonging to the Section. 

Mr. Sidebotham remarked on the best cement to 
use in forming cells for fluid preparations, and 
stated that gold size appeared to prevent the 
entrance of air bubbles better than Japan var- 
nish or Brunswick black, which latter in time 
became porous, and also, from the evaporation of 
its turpentine, brittle. He said he and Mr. 
Thwaite were perhaps the first to use this method 
of mounting objects, and that he possessed slides 
of gold size cells made in 1844, which were still 
quite perfect, while those he mounted with Japan 
black in 1850 were most of them spoiled, and that 
he had again reverted to the use of gold size for the 
formation of the cell, using Japan varnish for its 
final closing only. 

The Secretary said gold size remained viscid for 
a long time, and that if the cells formed of it were 
not well dried for a considerable period, or even 
baked in an oven, the size was very liable to “ run 
in ” and spoil the preparation. He had re-varnished 
the Section’s collection with a mixture of Japan 
varnish and gold size, and thought the gold size 
would prevent the Japan varnish from becoming 
brittle or porous, while the latter would prevent 
the gold size from running in; but he strongly 
recommended that all collections should be re- 
varnished every five years, and deprecated the use 
of covering papera on slides of fluid preparations, 
as it prevented this. i 

Mr. Latham recommended the addition of a 
solution of india-rubber. 

Mr. Heys showed a well-mounted specimen of 
he exuvium of the larva of a Dragon Fly, and 
stated he found these insects were easily brought 
tto cast off their skins by changing the water i 
which they were kept—if soft, to hard, and rice 
versa, or if muddy, to freab. 


IMPROVEMENTS IN THE MANUFAC: 
TURE OF IRON. 


Of all the metals employed in the arts and manu- 
factures perhaps none have been more variously 
treated than iron. Amongst the most recent 
improvements in its methods of manufacture may 
be mentioned that of Mr. E. H. Newby, of 
Cheapside, who adds to pig or cast-iron an alloy 
and a flux for the purpose of increasing its strength, 
and rendering it less liable to corrosion. The alloy 
is composed of copper, tin, ainc, and aluminium. 
The flux is composed of carbonate of baryta and 
fluor-spar or cryolite. The following is the 
manner in which the process is carried out :— 
The melted iron is tapped from the blast or other 
furnace or a ladle, into which has first been put 
the flux—for 1,000 lbs. of cast-iron 5 lbs. of 
carbonate of baryta and 5 lbs. of fluor-spar or 
cryolite. This flux tends to remove from the iron 
sulphur and silicon, both of which are injurious to 
its quality. The iron having been tapped into the 
ladle on to the flux, the ladle is covered closely 
with a hood of sheet-iron, from which a pipe or 
flue leads off any zinc fumes which may be 
generated, and these may be collected if desired. 
There alse passes through this hood an earthenware 
pipe, and its end dips just below the surface of the 
melted iron in the ladle. The alloy is then 
poured down the clay pipe into the ladle, and the 
pipe is then immediately closed by a valve or 
stopper at the top. At the time of pouring in the 
alloy the iron should not be too hot, but at about 
the heat suitable for casting into sand moulds. 
After the alloy has been added, and when any 
boilisg or action which results has subsided, the 
iron is cast into pigs, and these are re-melted for 
use in a cupola furnace, and castings are made 
from it as from ordinary foundry iron. 

The alloy is prepared in the following manner: 
If the quality of the iron be that known as 
‘white iron,” for each 1,000 lbs. of iron there is 
melted in a closely covered crucible 25 lbs. of zinc, 
24 lbs. of tin, 5 Ibs. of copper, and 1-5th of a lb. 
of aluminium, 2 lbe. of borax, and 1 Ib. of 
permauganate of potash being added as a flux. 
Wheo the whole is melted cast-iron is 
poured in, until (say) four or five times the weight 
uf the charge in the crucible has been added, and 
the whole is then together poured into the cast-iron 
in the ladle, in the manner already described. If 
the iron to be treated be grey cast-iron, the alloy 
should by preference be composed as follows :— 
From 80 Ibs. to 60 Ibs. of zino, 5 lbs. of tin, 
5 lbs. of copper, and 1-5th of a pound of 
aluminium. It is preferred to employ in combina- 
tion the two processes of treating cast-iron, first, 
with the flux of carbonate of baryta and fluor-spar 
or cryolite ; and, second, with the alloy of copper, 
tin, zinc, and aluminium. The processes may, 
however, be used separately. The improvements 
in the manufacture of wrought-iron consist in the 
addition to the iron in process of manufacture, and 
whils: it is in the converting or puddling furnace, 
of a mixture of black oxide of manganese, oxide 
of zinc, chloride of tin, carbonate of baryta, iron 
filings, and fluor-spar. These materials are made 
into small balls with gas tar or asphaltum, and 
are thrown in during the boiling of the iron and 
before it is balled. For 1,000 lbs. of cast-iron there 
are employed 10 lbs. of oxide of manganese, 30 Ibs. 
of oxide of zinc, 5 lbs. of chloride of tin, 10 lbs. 
of carbonate of baryta, 5 lbs. of fluor-spar, 5 lbs. 
of iron filings, and 10 lbs. of gas tar or asphaltum. 
The wrought-iron produced is very strong and 
pliable, and little liable to be corroded by acids. 


A TrurcRapH LINE STX ‘I'HOUsAND MILES 
Loxa.—The telegraph has lately been extended far 
up Fraser River en route for Russia, and is now in 
working order from New York via San Francisco 
to a point 400 miles ahove New Westminster on 
Fraser River, making in round numbers about 
6,000 miles. Panama Star. 

Ir has been stated that the beds of rock g alt 
were the result of volcanic agency, rather than 
deposits from the ocean. 

‘THE aurora borealis and earthquakes predomi- 
nate strikingly in the years when the spots on the 
sun are numerous, 
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ON A NEW CAUSE OF PINHOLES AND 
STREAKS, AND ON THE ACTION OF 
NITRATE OF BARYTA IN THE NEGA- 
TIVE BATH.* 


Among the many defects in the negative pro- 
cess, none are 80 frequent as pinholes in the collo- 
dion film. Every photographer is familiar with 
these troublesome spota, which are most prone to 
make their appearance in the case of old silver 
baths, and the chief cause of which, apart from 
dust, is the iodide of silver dissolved in the bath, 
which finally (when the bath is saturated with it) 
tends to crystallise in combination with the nitrate 
of silver, adheres to the collodion film whilst in the 
bath and during the development, and finally 
leaves behind a small hole, at first scarcely visai- 
ble, but coming out more clearly by contrast when 
the print is strengthened. 

Two years ago we devoted special attention to 
these precipitates of iodide of silver, and made 
several remarkable observations which threw 
light upon the action, hitherto in so many parti- 
culars obscure, of old silver baths. 

We showed at that time that iodide of silver is 
less easily soluble in heat than in cold, and that, 
therefore, on hot days silver baths soon become 
turbid and grow clear again by simple cooling. We 
also showed that iodide of silver is more easily soluble 
in acid and alcoholie baths than in those contain- 
ing only pure water and the silver salt. 

Hence was easily explained the formation of 
pinholes in the heat of summer, or after the neu- 
tralising of the bath; and our friend Mr. Whar 
ton Simpson showed the correctness of our results 
in a series of comparative experiments. 

Singular phenomena still, however, presented 
themselves, which could not be harmonised with 
this theory of the formation of pinholes. 


Herr Kurths, of Magdeburg, wrote to us that, 


ata low temperature (4°), he had found pinholes, 
which, on warming the bath tol 2“, disappeared. A 
similar announcement was made to us by Dr. 
Lorent, of Mainheim. 

The combination of iodide and nitrate of silver 
could nat be the sole cause of these phenomena, 
for at @ low temperature it not only does not pre- 
cipitate itself, but even dissolves, as may easily 
be observed on the cooling of a bath that has 
become turbid in the heat. 

We sought the further cause of the defect in 
other salts scarcely soluble, which dissolve less 
readily in cold than in heat, and must therefore 
precipitate themselves on cooling; the acetate of 
silver, for example, which originates so easily in 
the bath through the adding of acetic acid, or 
1 the decomposition of the alcohol contained 

it. 

Of course such a secretion of crystals of acetate 
of silver on the collodion film has been repeatedly 
observed by us and others. These, however, oc- 
casion not so much pinholes, as spears, crosses, 
and swords,” the needle-shaped crystals attachin 
themselves to the film either singly or with seve 
ints together, and hindering the action of the 

t. 

Our attention was lately directed once more 
to this point by a letter from Herr Kruger, of 
Schwerin. He sent two samples of crystals which 
had precipitated themselves in his silver bath, and 
wrote that he had been annoyed the whole sum- 
mer by pinholes, which often appeared after two 
days’ use of a new silver bath, even when it con- 
tained little i dide of silver. The crystals in qnes- 
tion had secreted themselves on the evapora- 
tion of one of the batba. 

I examined the crystals, and found, beside 
iron and a few splinters of glasa, a considerable 
quantity of sulpbate of silver. f This result sur- 
prised me, as I did not at once suspect the source 
of this impurity. A second letter from Herr 
Kruger gave the necessary explanation, informing 


Dr. H. Vogel in the Photographic News. 
Pr ioe Ma atl recenuy 1 ad oe us that, 85 a Lala 
‘OT the nation of an old an oct bath, sulphate 
of silver was {oundgia it.— Evo. part i 
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me that in the examination of the spoiled baths he 
had likewise discovered sulphuric acid, and that this 
arose from the impure iodizers which he had ap- 
plied. At the same time hesent me the iodizers 
mentioned, aud the impure bath, and there I found 
indeed sulphuric acid along with carbonic acid (in 
the iodizer). 

The source of the sulphuric acid in the bath was 
now discovered. A part had got in the bath at 
first by iodizing it with a little iodide of potassium. 
Every new collodion plate had increased the quan- 
tity of it, and the most probable supposition was 
that the salt, with its known difficulty of solution, 
had rapidly precipitated itself, and occasioned the 
pinholes. 

In order to test whether the sulphate of silver 
really occasioned pinholes I made a silver bath 
1:10, and mixed this with } per cent. of iodide ef 
potassium, and tested it. There were 70 pinholes. 

To 200 cubic centimeters of the bath were now 
added 0°8 grain of sulphate of soda. A consider- 
able precipitate of sulphate of silver was formed. 
This was filtered, and in the filtered bath a plate 
was made. On sensitizing, it appeared covered 
with small crystals, and after being exposed to 
the light and developed, it swarmed with little 
pinholes. 

Here, however, a considerable quantity of silver 
(about 4 per cent.) had been precipitated as sulphate, 
and there was reason to suspect that thereby the 
power of solution for iodide of silver might have 
been lessened, and thus the pinholes caused. I 
therefore repeated the experiment, taking 200 
cubic centimeters of a new freshly-iodized bath, 
and shaking it with fixed sulphate of silver. Here 
the quantity of nitrate of silver remained the same. 

Only very little sulphate of silver was dissolved, 
and I obtained a bath which contained of sulphuric 
acid much less than that of Kruger, and also gave 
but few pinholes. During the night, however, the 
bath cooled considerably, and next morning it gave 
numerous pinholes. 

The cause, howeyer, might still be laid on the 
iodide of silver which was present. I therefore 
made a third bath without iodide of silver—200 
cubic cent. of water, 20 grains of nitrate of silver, 
and 0:5 grain of sulphate of soda; a precipitate 
of sulphate of silver was thereby formed. The whole 
was now heated to 90° C. Notwithstanding this, the 
precipitate dissolved with extreme slowness, and even 
after an hourand a half there was still a small re- 
siduum—a proof that 100 cubic cent. of a silver 
bath 1°10 at 90° C. is hardly capable of dissolving 
4 grain of sulphate of silver. A further addition 
of 0:5 grain of sulphate of soda was made, the eva- 
porated water replaced, the whole filtered, and 
allowed to cool for twelve hours, Small crystals 


had then secreted themselves on the surface. Seve- | 


ral prints made in this bath showed very numerous 
pinholes. Now this bath was free from iodide of 
silver, apart from the small quantity which is dis- 
solved in sensitizing; the pinholes acordingly 
could not proceed from it. It is therefore estab- 
lished beyond all doubt that pinholes are occa- 
sioned by sulphate of silver. 

I observed, moreover, in the case of this bath, 
another remarkable phenomenon, viz., clear, 
worm-shaped lines. These lines reminded me 
strongly of an incident which occurred in the 
Photographic Association. Herr Benque exhi- 
bited at the session of the 17th of March several 
ae upon which quite similar lines were visible, 

obody was able at that time to give a satisfactory 
explanation of the phenomenon ; Herr Schippang 
and Herr Priimm ascribed it to the iodizers. 

I believe that I can now, with tolerable certainty, 
assign as the cause of these strange phenomena 
the presence of sulphate of silver, and it may be 
that this has been produced by the impure iodizers. 
The matter induced me to examine several of the 
commercial samples of iodizers, and I readily 
found in these sulphuric acid and carbonic acid. 

There are, besides, other sources of sulphuric 
acid in photographic baths. It may proceed (2) 
from impure nitric acid, which was employed in 
the dissolving of the silver (as Herr ger 
already asserted) ; (3) from acid pyroxyline; and 
(4) from impure ‘blotting paper. The latter not 
seldom contains sulphate of lime, and also sul- 
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phate of soda, as a residuum from the bleaching 
process with antichlor. 

It is obvious, therefore, that the presence of 
sulphuric acid in photographic chemicals is much 
more frequent than one would suppose, and it 
appears to me highly probable that the formation 
of pinholes in cold weather (as observed by Herr 
Kurths and Dr. Lorent) proceeds from it. 

These experiences may induce manofacturers to 
direct their attention to this, hitherto entirely 
overlooked, the presence of sulphuric acid in pho- 
tographic chemicals; and we advise photogra- 
phera to test their chemicals themselves for it. 

Thisis best done with the aid of nitrate of baryta, 
which is to be added to a solution of the substance 
to be tested, acidifled with a few drops of nitric 
acid. The presence of sulphuric acid betrays 
itself by producing a turbidity. To test, in this 
way, silver baths containing iodide of silver in or- 
der to detect sulphuric acid, requires caution, 
since iodide of silver precipitates itself, 
and likewise occasions turbidity ; two or three 
drops of nitric acid should be added to four cubic 
cent. of bath solution, in order to prevent the pre- 
cipitation of iodide of silver, and not till then a 
few drops (as few as possible) of nitrate of baryta 
solution. The turbidity does not show itself for 
some time. Itis better, however, to precipitate 
the silver with pure hydrochloric acid, to filter, 
and then to test for sulphuric acid. 

Now I tried, by mixing with nitrate of baryta, 
to precipitate the sulphuric acid in the negative 
baths which contained the latter, and which pro- 
duced pinholes. In connection with this, I made 
a remarkable observation. 

I added 0°8 solid nitrate of baryta to the first 
bath (200 cub. cent.), shook it, and let it stand till 
the next day; then filtered off the sulphate of 
baryta which had been produced, and made a print 
in the bath, This showed now no pinholes, but an 
astonishing intensity immediately after develop- 
ment, so that it could be printed immediately 
without any strengthening. The plate appear 
only a little hard. - 

The bath contained, as I establish by examina- 
tion, a little barium. 

The second bath, containing sulphuric acid (it 
contained 0'25 per cent. sulphate of silver), was 
now mixed with 4 per cent. nitrate of baryta, and 
treated just as above. 

The result was the same. I obtained a plate of 
extraordinary éntensity, somewhat hard in the 
lights, but with many fine details in the shades 
(of the original), finer than with an ordinary bath. 
The intensity of the plates made in the second 
bath surpassed that of those made in the first 
(which also contained less barium). 

I must conclude from these experiments, se- 
veral times repeated, that nitrate of baryta in the 
negative bath increases remarkably the intensity 
of the plates. 

It should only be added, however, in a very 
small proportion to the silver bath, for it belongs 
to the salts which are difficult of solution in water, 
and which are precipitated in crystals by alcohal. 

If a bath, therefore, contains much bariura, the 
latter is precipitated by the alcohol of the collodion 
film, and occasions, like all precipitates of that 
kind, pinholes. With longer use of a bath con- 
taining much barium, these pinholes would appear 
to a remarkable extent. 


WINDOW FoR DARK Room.—In preparing a 
window for the illumination of a photographer's 
dark room, Obernetter mixes an acid solution of 
sulphate of quinine with some gum or dextrive, 
and paints the mixture over a thin sheet of white 
paper. With this be oovers the window panes, 
and be states that on the brightest day a window 
so prepared will allow no actiuic light to pass. 

FLAME is a conductor of electricity. 

GoITRE and cretinizm usually occur in those 
localities where iodine is most wanting. 

THE first furnace iu South Wales for the reduc- 
tion of iron ore by pit coal was set up at Dowlais. 

Tn produce of sugar in the Bengal Presidency 
in 1864 was only a third of what it had been 
thirteen years earlier, 
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THE SYSTEM OF THE UNIVERSE.* 


The astronomical evidences of motion are clear 
and palpable to the most superficial observer, and 
yet a long experience has shown that the right way 
of interpreting these evidences does not lie upon 
the surface, nor even flow from the most careful 
observations extended over any conceivable length 
of time ; indeed, the admission that to Copernicus 
is due the honour of discovering the motion of the 
earth—a fact which otherwise should have been 
handed down from the earliest ages as an obvious 
truth—places this beyond doubt. 

Although the motion of the earth is now a 
recognised doctrine, the evidence upon which its 
reception as a scientific dogma rests deserves care- 
ful study, as it must form the groundwork of all 
farther advance. It is drawn from three sources. 
The difference in the length of- the sidereal and 
solar day ; the difference in period between the 
sidereal and lunar month ; and the annual passage 
of the sun round the zodi 

The first and second of these are separate but 
coincident illustrations of the same principle— 
that when an axis of rotation or focus of revolu- 
tion is itself moving in an orbit, a given radius 
extended from the axis or focus regains its parallel- 
ism in space, or completes a single full revoiption, 
ic resuming its primary relations of conjunc- 
tion. 

The experimental demonstration of this principle 
is extremely simple ; for if the reader will stand 
before a round table with a straight line drawn 
from himself across it through its centre, and 
then, holding out his hand over and therefore 
parallel to the line, turn completely round without 
otherwise moving from his place, he will find that 
on completing a le fall turn his arm will be 
once more over and parallel to the line on the 
table—his hand between himself and its centre— 
the relations of conjunction and parallelism in 
8 having been gained simultaneously. But 
if now, starting from his regained original posi- 
tion, while making a turn on his own axis he will, 
at the same time, walk one quarter round the 
table, be will find that when his arm is again 
parallel to the line the centre of the table is at his 
side, and that he has to make another quarter turn 
to bring his hand between himself and that centre, 
when his arm is at right angles to the original line. 
Continuing his walk round tho table to the other 
end of the line, while making another turn, he will 
now find that to bring his hand into conjunction 
he has to take a further quarter turn, and so on 
through the succeeding quarters back again to his 
point of departure. So that, by the simple act of 
walking round the table while revolving upon his 
axis, he has made five revolutions when counted 
from the wall of the room which he faced at start- 
ing, and bat four when computed from the centre 
of the table. 

A very simple analysis will enable the reader to 
form a just estimate of the teaching value of these 
relations. All that is necessary is that he should 
consider the walls of the room the zodiac, the 
centre of the table the sun, himself the earth, and 
his extended hand the meridian of observation, or 
the moon, when he will immediately perceive that, 
just as his own motion round the table causes his 

nd to resume its parallelism to the line before 
pointing again to its centre, so does the motion of 
the earth cause the rotating meridian, or revolving 
moon, to resume its parallelism in space, or regain 
its zodiacal star of departure, before returning into 
Conjunction with the sun ; and therefore that the 
angular distance traversed by his hand from paral- 
lelism to conjunction represents the difference 
between sidereal and solar time ; and thus, by an 
inverse reading, he learns that this difference is 
caused by, and the measure in detail of, the orbital 
motion of the earth. 

If now, while walking round the table, he will 
com the relations of its centre to the walls of 
the room, he will see that it continuously passes 
between himself and the wall. This is an illustra- 
tion of the third phenomenal evidence of the motion 
of the earth; for, regarding the centre of the table 
as the sun, the walls of the room as the zodiac or 
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astronomical circle of comparison, and himself as 
the revolving earth, his motion round the table 
causes the artificial sun to pass in succession 
through all of the signs of the artificial zodiac, 
just as the sun actually does. 
enabled to demonstrate that the annual passage of 
the sun through the signs of the zodiac is the re- 
flection of the passage of the earth round itself. 


In this way he is 


The proper motion of the earth is thus learnt by 


the apparent motion of the sun, itself caused by an 
actual retreat of the zodiac round the advancing 
earth, such full retreat, or return of the sun to the 
same point in the same sign, being the measure of 
the full period of the revolution of the earth. 


A simple but very important law flows from 


these relations: that every full revolution in space 
is measured by a full revolution of the circle of 
comparison. 


Under this law, if the sun is revolving in an orbit 


within the zodiac, its motion ought to cause such 
another revolution; and so on, for any further 
bodies similarly revolving. 


Two such revolutions are known—the recession 


of the lunar nodes and the precession of the terres- 
trial equinoxes. But in these the zodiac is ad- 
vancing in space instead of retreating. 


This 
change in the direction of the apparent motion 
can, however, be accounted for. It depends upon 
the position of the sun being more concentric to 
the ultimate centre of intra-zodiacal motion than 
the systemic position of the earth ; for, according 
to the well-known law, that when a body is moving 
the most remote of any two bodies on a line at 
right angles to its direction of motion appears to 
advance upon the intermediate body, since the 
earth here represents such an intermediate body 
it is necessary that, if the sun is moving, the zodia, 
should advance with it round the now retreating 
terrestrial systec. 

The reason why the lunar node is the point 
through which the motion of the sun ought to be 
reflected, if it exist, is this—that it marks a defi- 
nite position, in parallelism to space, of the terres- 
trial system, which may be considered relatively 
persistent, so that as the sun carries the terrestrial 
system with it along its extensive orbit, the node 


necessarily retreats round the zodiac. This phe- 


nomenon, also, the reader can, if so disposed, 
simulate experimentally, All that he need do is 
to hold a basin of water, with a cork floating near 
its margin, steadily in his hand, as he walks round 
the table, when—considering himself the sun, the 
basin of water the terrestrial system, aud the cork 
the lunar node—he will now see that node retreat 
round the basin, just as the actual node recedes 
round the zodiac. And thus he will learn that the 
motion of the sun, did it exist, would cause just 
such a retreat of the lunar nodes as is recognised 
under observation. 


DETONATING METEORS OF FEBRUARY 
AND NOVEMBER.* 
By A. S. HerscHen, B.A. 


It is probably very seldom that a large meteor 
passes over the islands of Great Britain without 
some particular notice of the occurrence being 
made in one or other of the many public journals, 
which separately and collectively chrtfiicle the 
passing events of every large town in the United 
Kingdom. It is, however, seldom that the accounts 
can be collected. It is yet more seldom that a 
regular channel is opened to the details that pri- 
vate persons are often well able to furnish, but 
which, from principles of sufficient or insufficient 
reason, they either deem it unnecessary to record, 
or think them better left to professional observers 
to supply. It is thus that a meteor of the largest 
size, on the 21st of November, 1865, shot directly 
over London, which was probably disregarded by 
many, who would ere now have consigned it to 


oblivion, if these few remarks should not have the 


good fortune to recall the fact of its occurrence to 
their memory. 

Among the published accounts of the fireball of 
the 21st of November last was a description of the 
meteor by Mr. Warren De la Rue, as it appeared 
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to him near Cranford. The attention drawn by so 
great a name as that of the late President of the 
Royal Astronomical Society to the circumstance, 
was the cause that several private accounts of the 
meteor were received by Mr. Warren De la Rue 
from observers in all parts, to whom prompt 
acknowledgments were returned for the interest- 
ing details which they describe. I have selected 
from the documents the following particulars. A . 
comparison together of the accounts, at the same 
time, permits the real altitude, position, and 
velocity of the meteor to be determined, at least 
approximately, within small limits of error :— 
The height of the meteor, at its first appearance 


is determined from six independent accounts, each 


of which was separately compared with Mr. Warren 
De la Rue’s original observation of the meteor at 
Cranford for the point of first appearance. The 
average error of the separate accounts is seven 
British statute miles above or below the true mean 
height, which is the mean of all the separate 
heights, and is taken as the height at firat appear- 
ance. The height at disappearance is determined 
in a similar manner, from the same six accounts, 
compared with the apparent place of disappearance 
of the meteor as observed at Wimbledon by Mr. 
F. C. Penrose. The average error in this case is, 
as in the former case, about seven miles above or 
below the true mean height at disappearance, 
When the nature of the phenomenon is considered, 
and particularly the difficulty of fixing the exact 
position of the apparent path of the meteor by the 
several observers, it is not surprising that occa 
sional differences should ex'st in the resulting 
heights, but rather wonderful that such good 
observations could be made. The real altitude of 
the meteor at the moment of disappearance was 
somewhat greater than that of a detonating fireball 
(presently to be mentioned), on the 11th of Feb- 
ruary, 1850, investigated by Mr. Glaisher, which 
dis appeared at a height of nineteen miles above 
Biggleswade, in Bedfordshire. 

The meteor of the 21st of November, 1865, 
traversed the entire length of the valley of the 
Thames, a distance of about seventy-five miles, 
from about forty-one miles above the Nore to a 
point about twenty-seven miles above the earth's 
surface, in the neighbourhood of Henley-upon- 
Thames. On the average of four separate accounts, 
varying between four and ten seconds, the time 
taken by the meteor to travel the entire distance 
of about seventy-five miles was six seconds and 
a-half. On this estimate the velocity of the meteor 
relatively to the earth’s surface was about eleven 
miles per second; and the direction of its flight 
appears to have been from a part of the heavens in 
the neighbourhood of the constellation Taurus, 
situated between Taurus and the head of Cetus. 

The distance of the meteor at the moment of its 
disappearance from Wimbledon, as determined by 
the accounts, was about thirty-six miles. At 
Wimbledon Mr. Penrose heard a loud report, like 
that of a cannon fired off at the distance of some 
miles, distinct enough to be heard very plainly by 
more than one person at Wimbledon, about two 
minutes and twenty seconds after the meteor had 
disappeared. Sound, with its ordinary velocity of 
1,090 feet per second in common air, would take two 
minutes and fifty-four seconds to travel the above 
distance, determined by the accounts, from the 
point of disappearance of the meteor to Wimble- 
don. Considering, as before, the ditficulty of fixing 
the exact position of the apparent path of the 
meteor by the observers, and the very approximate 
nature of the real path concluded from their state- 
ments, the agreement of the calculated time with 
the time observed by Mr. Penrose between the 
disappearance of the meteor and the occurrence of 
the sound must be regarded as extremely close. 
There can be vefy little doubt, from Mr. Penrose’s 
deecription, and from the near approach of the 
fireball to the earth (twenty-seven miles), as well 
as from its large size, and small velocity, that the 
se was in reality a fireball of the detonating 

saa. 

Detonating meteors are described in the British 
Association Reports as having been observed in 
England very nearly on the same date of the year 
as that of the 21st of November last, The first 
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xploded over Norwich, with a very loud report 
on the 19th of November, 1861; the second 
occurred on the 20th November, 1864. Of this 
the explosion was heard at Hallaton, in Rutland- 
shire, like the noise of distant artillery, lasting 
several seconds. Finally, a detonating meteor of 
unusual size, attended by a very violent report, 
described by Kepler, a description afterwards re- 
peated by Halley inthe Philosophical Transactions 
of the year 1719 (p. 978), which happened in 
Germany on the 17th of November, 1623 (N. S.), 
may be further thought, with a certain probability, 
or belong to the same zone of meteors encompass- 
ing the sun. As the length of the sidereal year 
exceeds that of the tropical year by just one day in 
seventy years, the date of Kepler's meteor ma 
two centuries and a-half ago) would coincide wi 
the place of the earth in its orbit at the present 
time, on the 2lst of November—exactly the date 
when Mr. Warren De la Rue's meteor was ob- 
served, 

The apparent coincidence of dates in such rare 
henomena as detonating fireballs is éxemplified 
y at least one other remarkable instance, which 

deserves to be recorded. A brilliant detonating 
fireball was observed by Brydone on the 10th of 
February, 1772, as described by himself in the 
Philosophical Transactions for the following year. 
The meteor was followed by a startling report, at 
an interval of at least four minutes after it had 
disappeared An equally brilliant detonating 
meteor was seep from the Royal Observatory, 
Greenwich, by the present Astronomer Royal, 
Mr. Airy, on the 11th of February, 1850. It was 
ascertained by Mr. Glaisher that this meteor, to 
which allusion was already made above, as one of 
the best investigated examples, exploded at a 
height of nineteen miles above Biggleswade, in 
Bedfordshire. The report was heard in Oxford- 
shire, and in the ee counties round, like 
a clap of thunder. Finally, an exceedingly large 
detonating meteor, of which full accounts appeared 
in the local papers at the time of its occurrence, 
appeared last year at Bangalore, in Southern 
India, with a report like a hundred cannons, on 
the evening of the 9th of February, 1865. 

The 9—11th of February, and the 19—218t of 
November, are dates deserving future study, with 
the special view of determining the direction of 
the detonating meteors. At present the frequent 
return of detonating meteors on those dates plainly 
indicate the fact that these bodies, like the acknow- 
ledged star-showers of August and November, 
revolve in fixed orbits round the sun. 


Em 
TRADE DISPUTES. 

Tos Hott ENGINEERS.—Last week the ma- 
jority of the men employed at Messrs. Earle’s 
shipbuilding yard resumed work, having accepted 
a compromise. Originally the men stood out for 
an advance of 3s. per week, which, in the case of 
some small firms ha contracts on hand, was 
given, but the whole of the firms refused the 
application. The men seemed determined not to 
give way, and it was doubtful whether the advance 
of 2s. per week, offered by the masters, would have 
been accepted. However, a deputation from the 

ated Society of Engineers met the men 
on strike, and recommended them to acquiesce in 
the arrangement, and a resolution embodying this 
recommendation was adopted. 

SERIOUS TRADE DISPUTE AT SHEFFIELD.—There 
s every probability of a disastrous strike and lock- 
out ia the file trade in Sheffield. A number of the 
ifile-grinders are now on strike. Several stormy 
meetings have been held, and at one of them 4,000 
men were present. The filesmiths have deter- 
mined to support the grinders, who are backed 
up by the Association of Organised Trades of 
Sheffield. The masters say that if they were to 
grant the advances asked they would be unable to 
send files to America, where they are at present 
subjected to a sharp competition. 

STRIKR OF Masonws.—On Monday morning the 
Durham masons turned out on strike for a rise of 
wages from 28s. to 30s. per week, and shorter 
noura of labour, and, three months hence, for a 
halt holiday on Saturday. Other strikes are likely 
to take place in the building trades. 


RECENT RESEARCHES ON METALS AND 
ALLOYS.*—I. 


Inon.—As far as our present day’s knowledge 


extends, no metal is more influenced than iron, 
either for good or for bad, by the presence in it of 
a minute quantity of another element; thus a few 
thousandths of carbon transform it into steel, and 
a few per cent. of the same element converts it 
into cast-iron; a few thousands of sulphur, or a 
few per cent. of silicium, renders iron ‘‘ red-short” 


—that is to say, brittle at a red heat—whilst the 


same quantity (thousandths) of posphorus makes 
it ‘‘cold-short,” or brittle at natural temperature. 
These facts explain why iron smelters and manu- 
facturers do all 

as possible from these impurities, or apply all their 
skill to remove them from the ores or metal when 
present. I am, therefore, satisfied that all iron 
smelters will appreciate the value of the following 
facts published by M. Caron in the Comptes Rendus 


lin their power to use ores as free 


of the Academy of Sciences of 18638, on the in- 


fluence of manganese when used on the blast far- 


nace to remove silicium from cast-iron. The 


following table shows the relative quantity of 
manganese and silicium existing in the cast-iron 
thus produced :— 7 
Manganese. Silicium. 

No. 1. 7793 0°05 

„„ 2. 6032 0˙08 

» 3. . 470 0˙30 

n 4. ' 881 0°55 

n 5. . . 2°25 0°76 

n 6. . 8:90 0°50 cold blast. 

7 + « 210 0°75 hot blast. 


29 ° 

This table shows that as the quantity of 
nese decreases in the pig iron the quantity of 
silicium increases ; f , that the higher the 
5 (all the rest of the operation being 
conducted in the same manner), the quantity of 
silicium increases and the decreases, 

M. Caron has further made the important re- 
mark, that it is the interest of the iron-smelter to 
use as much lime in the blast furnace as practicable 
when manganiferous ores are employed, for not 
only does lime facilitate the introduction of man- 

ese into the iron, but also helps in a marked 

to remove the excess of silicium., 

"Eight oenina pease ago Í made the observation 
that if manganese had not the property of remov- 
ing phosphorus from iron, it had the one of hiding 
or of counteracting the bad influence of 
ment on iron; in fact, I found that cast-iron, 
contai as much as one or two per cent. o 
phosphorus, would yield good mercantile 
the pig iron contained at the same time five or six 


per cent. S angna sad have lately heard 
that manganiferous ores have been used with great 


the phosphorus or to overcome the detrimental 
properties which a trace of phosphorus would im- 
pa to the steel produced by this process. I say 

ide, because the phosphorus is still present, since 
that substance cannot be removed by the above 
process from any pig iron in which it may be 
present, 

M. Caron has published in the Technologiate for 
1864, a paper in which he shows that no amount 
of lime on the blast will remove phospborus from 
any ore which may contain it; and that tin-plate 
manufacturers and others who employ charcoal 
iren, should pay the greatest attention to the quan- 
tity of phosphorus contained in the charcoal they 
employ for refining i iron; thus some 
charcoals are susceptible of yielding as much as 1 


* Abstract of Lecture by Dr. F. Orace Oalvert, F.R.S., 


F. O. S., being the 6th 
May 1b, 1353. Lecture at the Society of Arts, 


the greatest influence on its 
whilst a steel bar, hardened to the maximum, ex- 
panded to a degree which may be represented by 


expanded only 62. 


per cent. of phosphorus to iron, whilst others only 
0°12 per cent., and lastly some only a trace. 
If phosphorus, sulphur, and silicium are injurious 


to the quality of iron, the metal called tungsten, 


on the contrary, appears to improve in a marked 
degree its quality, especially when in the state of 
steel. This fact has not only been demonstrated 
beyond all doubt by Mr. Mushet, but also recently 
by some scientific researches due to M. Caron, who- 
has proved that steel containing tungsten presents. 
greater tenacity, and can be used with ad- 
vantage for many purposes ; in fact, he thinks that. 


tungsten can be used instead of carbon as a con- 


verter of iron into steel. There can be no doubt. 
that the employment of tungsten in connection. 
with the hardening of steel, and other various 


applications which that metal is susceptible of, will 


be greatly enhanced if the fact stated in the 
Chemical News of August 25th is brought to bear, 
viz., that a Swedish chemist has found a simple 
and practical method of extracting tungsten from 


its ore so as to reduce its cost of production to a 
few shillin 


per pound. 
Mr. R. Johnson and myself have published » 
paper in the Memoirs of the Royal Society, in 


which we showed that the conductibility of iron 


was greatly modified by the tity of carbon it 
contained, as proved by the following table :— 


Conduotibility of 
Found. silver = 1000. 
Wrought iron 1392 436 
Steel .. « 32°65 397 
Cast iron . . 11°45 859 


We also found that the hardening of steel had 
expansibility, for 


84, the same steel rendered as soft ae pose 


REVIEWS. 


Modern Marine Engineering. By N. P. Buran. 
Part III, London : E. aud F. N. 


Spon, Buck- 

lersbury. 
The third Part of this work, of which we have 
already spoken, contains one coloured plate 


a 


J» 
the book 


THE ADVANCE IN WAGES MOVEMENT. 


1 is easily observable that the determination 

expressed at the several preliminary meetings 
of working engineers in favour of a “ rise” is one 
prevailing throughout the trade; aleo—and we 
would specially direct attention of the employers 
to this—that striking is deprecated, if it be possible 
to avoid it. The conviction is gaining ground 
among the men that a general conference between 
masters and men, or arbitration, is quite equal to 
the occasion, and this we sincerely hope it will be. 

We regret to learn that the operatives employed 
in the various branches of the building trades at 
Woolwich and Plumstead have struck work for an 
advance of wages. Our impression was that all 
disputes in these trades had been settled. It is 
gratifying to hear, at the same time, that some 
large employers of labour in the district referred 
to have acceded to the requests of the men, and 
we hope that by the time these lines are read in 
Woolwich that the strike will be reckoned among the 
events of the past and harmony once more restored 
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SUBMARINE TELEGRAPHY. 
V. 
LAYING AND REPAIRING CABLES. 


The lecturer mentioned that he had received a 
letter from Messrs. Wells and Hall, stating that 
some lengths of their india-rubber cables had been 
at work for some time under water. This was not 
doubted, but did not affect the original statement, 
that much india-rubber had decayed, whereas no 
gutta percha under water had decayed. Mr. 
Hooper had also misunderstood the statement in 
the abstract that pure india rubber yielded to con- 
tinued pressure; this was not meant to apply to 
Mr. Hooper’s material, which is always more or 
less vulcanized. Attention was also drawn to a 
map of the telegraph lines between Europe and 
the East, prepared by Messrs. Bright and Clark, 
and kindly lent by them. The following is an 
abstract of the lecture arranged under the heads 
of the syllabus :— g 

Stowage on board Ship.—The cable is coiled into 
large circular, or nearly circular, coils, so as to un- 
coil without receiving a twist, as shown on the 
last occasion. The coils are now held in iron 
water-tight tanks, and remain constantly under 
water. Tanks were first made for the Red Sea 
cable, but first used for the Malta-Alexandria 
cable.. The tanks in the “Great Eastern” were 
three in number, from 51ft. Gin. to 58ft. 6in. 
diameter, and 20ft. 6in. deep. To prevent rolling, 
their centre of gravity should be only slightly 
below the waterline. If the water be withdrawn 
from the tanks before the cable is paid oat, the 
wires rust, and the chemical action heats them 
injuriously: with galvanized wires or cables 
covered with Bright and Clark’s composition this 


heating does not eccur. The eye of the coil round 
which the cable lies, ly from six to eight 
feet im diameter, is with a cylinder, to pre- 


vent the bight of the cable from falling down, and 
possibly forming a kink or loop. Mr. Newall uses 
a cone permanently fixed in the centre of the coil. 
Messrs. Glass and Elliott lower their solid eye as 
the uncoiling proceeds. The cone appears to the 
lecturer to afford the best guarantee against kink- 
ing. It was used in the Persian Gulf ition. 
When running out at high speeds the cable, if 
unchecked, would fly out, urged by centrifugal 
force, so as to be dangerous and ° 
“This tendency is controlled by rings, iowered. as 
the tanks are emptied, and first forcing the eable 
to run horizontally towards the centre and then 
controlling its upward motion. These rings were 
first used by Messrs. Newall and Co. 

2. Break.—From the tanks the cable is laid in 
troughs to the break, by which a restraining force 
is 1 5 to prevent too rapid egress. The troughs 
in the Great Eastern,” from the fore-hold to 
the break, measured 450 feet. The cable is wound 
four or five times round a drum, six or eight feet 
in diameter, and the rotation of this drum is con- 
trolled by friction. The turns round the drum 
hold the eable securely, and prevent its egress 
unless the drum itself turns. riding of the 
cable is prevented by a simple contrivance, known 
as the knife or plough, which was exhibited on a 
model. On the Great Eastern” this knife or 
plough could be adjusted. The simplest manner 
of applying retarding friction to the break is to 
hang a weight on to a break strap, the other end 
of which is fixed. If the weight is hung from 
that end of the strap which would be lifted by the 
friction of the drum as it revolves, the retarding 
force can never exceed the weight, and a limit 
may be thus placed to the strain on the cable. 
But it was found in practice that with a strap 
making less than one turn round the drum, a 
weight of, say four tons, had to be applied to give 
a friction of one ton ; the limit due to the position 
of the weight was, in such a case, of small value, 
since any heating of the strap or dirt on its sur- 
face might rapidly increase the strain fourfold. Mr. 
Appld’s break remedies this defect. The principle 
on which it is ccnsteructed is illustrated by the 
annexed diagram. The end of the strap a, on 
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Lecture 1II.— Read by FLaeqino JBAKIN, Esq., O. I., 
F. R. 8., at the meeting of the Society of Arts, February 5. 


to 


which the greatest strain comes, is attached to a 
lever, hinged at c. Between the centre of the 
drum and a, the other end is attached to the 
lever very near a; but between @ and c the re- 
tarding friction is obviously equal to the difference 
of the strains on the end a and b of the break 


strap, and the weight w is almost exactly equal 
t difference. This relation does not depend 
on the co-efficient of friction between the strap 
and the drum ; if the friction increases, the weight 
w is raised a little, and the lever a c, owing to the 
eccentrical position of c, slightly lengthens the 
break strap, reducing the friction. The opposite 


effect occurs if the co-efficient of friction dimi- | th 


nishes. The motion of c a, required to tighten or 
loosen the break strap, is almost infinitely amall, 
so that the angles of the break rap and lever and 
the relations of the strains do mot sensibly vary. 
This arrangement was used on the Great East- 
erp.” It worked admirably, and gives a perfect 
eefeguard against the jontion of any unfore- 
seen strain by the friction of the break strap. 
Strains may, however, occur from other causes, 
and for their detection a d ter is used 
between the break and the stera, The cable lis 
passed under a weighted pulley, at a somewhat 
obtuse angle. The weight thus hanging on the 
cable is raised higher and higher as the strain on 
the cable increases. A scale is constructed by 
experiment showing the height ing to 
each strain. By this simple contrivance the actual 
strain on the cable can be observed gt any 
moment. The following is a convenient formula 
for caloulating the relation between the strains on 
break straps aad the friction produced. Let Q be 
the strain on that end of dhe strep which holds 
back the wheel, P the strain om the other end, f 
co-efficient of friction, and 6 the angle embraced 
by thestrapin circular measurement (unit 572960) 

Then; Q = e fo P, where c = 2°71828. 

f may be taken for leather on iron... . = 0°35 
ï Fe iron on iron, wet. . = 0°15 

„ „ wood on iron, wet, less than 0°1 

3. Theory of Submerrion.— In October, 1857, 
Professor William Thomson published in the 
Engineer a short sketch of the true mathematical 
theory of the form assumed by a cable while sink- 
ing, and the strains to which it is subjected under 
various conditions. The consequences of this theory 
were much more elaborately worked out (inde- 
pendently of Professor Thomson’s publication, the 
lecturer believes) by Mesars. Brook and Longridge, 
in a paper read before the Institution of Civil 
Engineers, in the spring of 1858. Much of what 
follows is taken from that paper. If the ship and 
cable are both at rest in still water, the latter 
hangs in a catenary carve, the strains on which are 
known and easily computed. This case actually 
occurs whenever a ship stops paying out cable, for 
instance, to cut out a fault; if the cable were 
suddenly stopped so as to lie at a great angle with 
the vertical line, a strain would be produced so 
great as infallibly to break the cable; thus for a 
catenary in which the cable at the point of suspen- 
sion lies at an angle of 9° 30’ with the horizon, the 
strain at the point of suspension is equal to 724 
times the weight of the cable hanging to the same 
depth vertically; so that in 2,000 fathoms the 
atrain would be equal to the weight of 145 miles of 
cable ; but the Atlantic cable would break as soon 
as the strain exceeded the weight of 11 miles. 
From this it will be seen that a cable cannot be 
immediately stopped whilst being payed out, but 
must be gradually checked while the ship is 
backed, so as to keep the cable where entering the 
water as nearly vertical as possible. Another oon- 


clusion which follows is, that the cable while being 
paid oat cannot possibly be han in a catenary 
curve, since the Atlantic cable did lie at an angle 
of about 9° 80’, and the strain, instead of being 
2,030 cwt., was only about 12cwt. The following 
consideration may help us to perceive how different 
the case of a body sinking regularly is from the 
case of a chain at rest :—Suppose the ship to drop 
a number of spheres of the specific gravity of the 
cable into the water at regular intervals ; each of 
these would, within about 2ft. of the surface, 
acquire 2 definite, sensibly constant velocity 
pons 


v= v Z where w = the weight, and g the resist- 


ance to the body moving at one foot per second ; 
these spheres, moving with constant velocity at 
constant intervals of time, would lie in a straight 
line from the surface to the bottom, and would be 
more or less inclined to the horizon as the speed of 
the ship was less or yreater. If the spheres were 
joined by an infinitely thin string, to which the 
water offered no resistance, they would form a 
cable which could be laid without any tension 
whataver, and with an amount of slack or waste 
depending simply on the inolination of the line to 
e horizos. tical oase of a submarine 
cable lies between these two extremes of the 
catenary and the isolated spheres; eadh short 
length of the cable lies like an inclined rod in 
the water, and has, therefore, a temdency to shoot 
back in a given direction, whereas the isolated 
spheres tend to fall vertically. Owing to this, 
cables, or, at least, heavy cables, cannot be laid 
without tension except at the expense of an enor- 
mous waste ef cable. It will be unnecessary here 
to repeat the whole mathematical investigation 
which is given fa Messrs. Brook and Longridge’s 
paper. It will be sufficient to give the results 
arrived at. 


— — 


MOTIVE POWER FROM AMMONIACAL 
GAS.—Ii. 
(Continued from page 848.) 


According te promise made last week, we will 
now proceed to describe the working of the 
machine, first of all giving a description of the 
apparatus for expelling air from the machine. 
Reference is made throughout to the illustrations 
in our last number. 

To form a vacuam in the machine before intro- 
ducing the liquids, a cock ig Atted between the 
generators, which eiiows of a current of steam 
being sent directly chereinto; this steam returns 
to the cylinder, the piston is put in motion and 
drives the air and steam into the condenser K, 
which is then empty. As to the utility of the 
tubes before mentioned provided with a screw 
thread and cock—they are placed,’ one on the 
condenser K, two on the receiver I, two on the 
condenser K, two on the condenser K, one on 
the condenser K3, An iron tube is applied to . 
these so as to close them and put those of the 
condenser K in communication with those of the 
receiver I. Another tube passes from the second 
of these tubes on the receiver to the first of these 
tubes on the condenser KI; a third tube from the 
second on the condenser KI to the first on the con- 
denser K; and a feurth tube from the second 
on the condenser K? to that on the condenser Ks. 
These four tubes are only placed at the commence- 
ment of the operation to put the machine in work. 
A cock at the lower part of the condenser Ks is 
then opened to put all the interior of the machine 
in communication with the exterior. The steam 
drawing the air goes from the generators to the 
cylinder, then to the first condenser, next through 
the other parts in succession, and finally issues by 
the cock of the fourth condenser. The pump 
working during this time likewise becomes void of 
air; then by imparting by hand or otherwise 
mction to the distributing axle all the air is driven 
from the pipes. As the ammoniacal gas cannot 
be poured out in contact with the atmosphere 
without danger, the safety valves pass it into an 
apparatus where it is dissolved in water. “With 


a 
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this arrangement the water cannot rise again in 
the adducting tube, and the external air cannot 
re-enter because the valves are closed before the 
atmospheric pressure overcomes that of the gene- 
rator. 

Before putting the machine into action the air 
is driven out by sending through a current of steam 
from the boilers ; the communication of the steam 

th the generators is then closed, and ge pit 
afterw the escape cock, then the cock of eac 
of the tubes with a screw thread. The cooling of 
the apparatus evidently produces a vacuum therein. 
The liquids are introduced by means of a vessel 
closed a cock on two sides. At bottom and 
below the cock the funnel neck terminates in a 
screw thread to fit exactly on the tubes of the 
apparatus. The lower cock being closed the 
vessel is filled with pure water up to the level of 
the funnel, that is to say, to the top of the cock 
which I next close ; then the lower neck is screwed 

n the tube of the condenser K, and the cock of 


the tube and the lower cock of the vessel opened. 
The liquid flows in without introduction of air. In 
this manner there is introduced, in the following 
order, into the condenser K about 50 quarts of 


water. 
” 9? Ki 9 50 99 IL 
K2 i 40 9 . 77 
» „ ” „ ammonia at 21° Baumé. 


1 j water. 

n generator d 50 * ammonia at 21° 

On starting the distributing boxes are arranged 
that, first, the gas issuing from the cylinder is re- 
dissolved in the condenser K ; second, the suction 
pipe of the pump acts on the condenser K? ; third, 
the force pipes acts on the condenser K ; fourth, 
the receiver is in communication with the con- 
denser K2. The liquid of the condenser K becomes 
heated because the gas has already an acquired 
temperature of from 120° to 212° Fahrenheit, and 
because in dissolving it produces an elevation in 
temperature. Intime the gas voming from the 
cylinder and the condenser K is no longer capable 
of dissolving. The internal pressure will exceed 
the atmospheric pressure, and the piston on the 
receiver will rise; in rising it turns the screw and 
draus the small wheel, which, making a complete 
revolution, produces one-eighth of a revolution of 
the wheel M! on the distributing axle ; this last, 
movement produces five different actions :—First 


the gas is no longer condensed in the condenser 
K; second, it is dissolved in the condenser K; 
third, a communication is opened by the pipe Ci, 
box C, and pipe Cê between the condenser K and 
generator dl, into which all the liquid already hot 
and supersaturated flows from the condenser K ; 
fourth, the receiver does not communicate with 
any condenser ; fifth, by the pipe Bl, box B, and 
pipe B? communication is opened between the 
generator d and receiver I, into which the pressure 
of the gas causes all the liquid, in a great measure 
spent, to rise from the generator d. As the 
machine works the piston of the generator di, the 
surface of which is only about half that of the pis- 
ton of the receiver I, overcomes the latter owing 
to the great differences in tensions, and the piston 
of the receiver is at the bottom of its course ; it 
remains in this piston as long as the liquid is no; 
entirely decanted ; but when this is ee the 
gas arrives after the liquid, and equilibrium of 
tension is established between the interior of 


the generators and that of the receiver: the piston 
of the receiver immediately overcomes this and 
rises. The openings of the box C are r than 
those of the fox B, in order that the liquid of 
the condenser, which is emptied, may pass 
entirely into the generator, which becomes filled 
before the second generator is emptied. The piston 
of the cylinder in rising produces another eight turn 
of the distributing axle, which causes the following 
actions :—First, closing of all communication be- 
tween d! and K; second, closing of all communi- 
cation between d and I; third, communication is 
opened between I and K3, into which the liquid 
atising from the generator d finally flows; fourth, 
inversion of the relations of the pump, which now 
forms a vacuum in K3, and forces the gas there- 
from into KI; fifth, the condenser K! is in relation 
with the cylinder. The machine continues to work 
as before. It will be seen that a great portion of 
the caloric absorbed during the first period is thus 
utilized. The condenser K3, which contains a hot 
and still ammoniacal liquid, is cooled while the 
other condensers are in work; it is cooled the 
more because the pump in forming a vacuum 
therein draws the gas and a little steam, which 

atly accelerates the lowering of the temperature. 

e receiver, which doring the first period com- 
municated with K?, now communicates with K3, 
and the pressure diminishes sufficiently rapidly to 


allow the piston to descend again and become 
ready to act. Next it is the condenser K, now 
empty, which receives the spent liquid from di; 
then also the pump produces à vacuum therein, 
and the atmospheric pressure will cause the piston 
to descend and become again ready to act as before. 
The water of the condensers is supposed to be en- 
tirely deprived of ammonia, but if an excess of 
ammonia is employed, so that the water of the 
condensers may contain a certain quantity before 
entering into service, the su turation is pro- 
duced before the service of the generators is 
finished. The gas, as before stated, is dissolved 
in the condensers ; and, when it is observed either 
from diminution of tension in the generator or from 
elevation of temperature of the liquid which it con- 
tains that this liquid is spent, the machine is 
stopped by hand or otherwise, an eighth turn is 
given to the distributing axle when the condensers 
have cooled. The condenser K is emptied into 
the generator d. Another eighth turn is given to 


the distributing axle and the machine to work. 
The condensers K!, K?, become saturated, and the 
water added in the condenser K? stops the excess 
gas. When the liquid of the pct d is spent 
the machine is stopped. The ammoniacal contents 
of only the three last condensers are preserved, and 
their density tested. They will be sufficiently 
charged to be used in the machine, The 
absence of water accelerates the cooling of the 
condensers, but by admitting a current of cold 
water a rapid condensing machine is produced of 
great simplicity. There is neither receiver, con- 
denser, nor pump; the machine is composed of an 


insulated steam generator, three gas generators, 


aud a system of distribution composed of three 
boxes, one to distribute cold water, the second to 
distribute steam, and the third to direct the con 
densation of the gas. Each generator contains two 
pipes, one to receive the steam to heat the am- 
monia, and the other for the passage of a stream 
of cold water. 

Generator No, 1 contains ammonia at 21° Baume, 120 parts. 

J 


water — 1 
” „ 2 n io ie at 21° a» 49 ks 
3 water — ” 
” ” „ Nammonia at 218 „ 40 


We are not aware that any machine on this 
principle has been erected in this country ; if so, 
we a be happy to hear the results—including 
cost. 
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THE LATHE AND ITS USES.” 


IX. 

An indispensable article on a foot lathe, where 
any fancy work is to be done, is the centres—of 
which we have before spoken—shown in Fig. 40. 
These consist of a common set of heads, with 

indles fitted to them. One spindle has an index 
plate and spring, and the other has a common 
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This figure shows how the points are turned. 
After the internal rings are cut out with a qus- 
drant tool like Fig. 43, and the spur also severed, 
by cutting in the ends of the holes (not boring 
them out solid), the globe is put in a shell chuck 
with three set screws in it, as shown. The set 
screws go through the holes in the globe, and the 
croes pieces in between the spurs serve to steady 


centre, These heads set on a slide that is moved | the job. Any number of points may be turned in 
back and forth over a rest, screwed to the lathe | the globe. Fig. 44 shows a polygon with many 
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bed as usual. It is easy to see that with this we 
can do some very fine cabinet work. Suppose we 
have a roùnd vase turned up handsomely, and we 
wish to flute the base or make it a series of curves 
all round ; to do this we have only to put it in the 
centres, set the index so as to come out even, as 
before explained, and go ahead. 

The kind of cutter to be used is a sort of gouge 
pet in a cast-iron head, something as a plane iron 
is set in its stock—that is, fitted tight to a groove, 

and held by a set screw. Two of these cutters 
should be used at equal distances apart, and the 
cutter head should be keyed on a short shaft set 
between the main centres of the lathe. The whole 
should he accurately balanced, or else the work 
will be full of chatters or ridges. Since centrifugal 
force increases as the square of the velocity, any- 
thing that runs a little out of truth will be very 
much exaggerated as the increases. By 
sonny Samet of different shapes beautiful effects 
can be produced ; as, for instance, suppose we take 
a common round-nose cutter; set the index so as 
to divide the circle of the job we are to work on in 
twenty-four parts, and execute that part of the 
design ; then take a tool forming an and work 
out the s intervening ; we shall ‘ind that the 
article, when completed, will have a beautiful ap- 
pearance, and that instead of being round the 
bottom will be 


Fin 2 which will present a 
pleasing contrast to the rest. N 
The centres can be set at any angle with the 


sp ira turned inside. At first sight it would appear 
that the tool severing the rings would cut off the 
points also, but it will be seen that this is not the 


cutter shaft, and a ;ine-apple pattern can be made | case, for the holes being bored eo as to leave a core 


on straight surfaces by executing one part at one 
angle, then reversing the rest that carries the 
centres, and finish the remainder, one part of the 
pattern crossing the other. 


a NNN 


1 


i 
1 


ej 


2 — = SSS N $ à 
. A N A NS \ Nà 
j = AAN My 
, =N 
ERAN WY h 
l -SANN 
~ 9. \ \ ` À \\ 


We present herewith views of a novel ornament 
which exhibits great mechanical ingenuity and 
manual dexterity, but is otherwise of no value. 
It consists, in one form, of a globe with a series of 
rings or globes inside, and a six-armed spur pro- 
jecting through holes, all cut out of one solid piece. 
AE Aa IE EN SE TRG eS te en ead TS 


_ © Mostly compiled from the American Journals. 


stending (which afterward serves to make the 
points of the spur), the severing tool falls into 
the holes and goes no further, and each division 
serves as a guide for the tool in the next hole, so 
that the globe is made the same size, without jags. 
The quadrant tool, shown before, must be followed 
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round the shell in the act of cutting it out, so that 
it will make the same round, and the globe must be 
shifted in the chuck to reach all the holes. It is 
no easy task to make this little affair, for all it 
looks so simple. 


BAILEY’S FUSIBLE PLUGS. 


The quan peer engraving represents a fusible 
plug 8 dy Mr. Bailey and manufactured by 
Mr. W. Tate, Cooper street, Manchester. Its 
construction is very simple. The fusible metal D 
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is traversed by a copper pin B, which transmits 
the heat eq through the metal, and tends to 
prevent that deterioration to which fusible metal 
in such formations is exceedingly liable. We be- 
lieve that this plug answers very well, about 5,000 
being in use.—The Engineer. . 


LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


The ordinary monthly meeting of the members 
of this Society took place at their rooms in Doc- 
tors’ Commons, City, on the 3rd instant. Mr. 
Joseph Newton, president, filled the chair on the 
occasion, and the attendance was numerous. The 
first part of the sitting was devoted to the reception 
of the minutes of the previous meeting, the 
election of many new members, ordinary and 
honorary, among the latter of whom were S. 
Worssam, Eaq., of Chelsea, and John Timme, Esq, 
manager for Messrs. Maudslay, Sons, and Field ; 
and a discussion upon the progress and prospects 
of the Institution. In the course of the latter it 
was suggested that the rapid growth of the Society 
rendered it necessary to think of obtaining a more 
commodious place for holding its meetings, a 
rather promising idea, and one which it is to be 
hoped may ripen into reality. If the Associated 
Foremen possessed hall of their own, they would 
find that the repugnance of employers to share 
in their consultations would be dissipated. It is 
not the persons but the place to which the masters 
take exception. A tavern is hardly the fittest 
arena for scientific debate, however well adapted 
for meetings of a less intellectual character. 

The paper read on this occasion was one written 
by Mr. J. M. Oubridge, on The various modes 
of Iron Smelting.” It was of great length and 
considerable practical interest. To some extent, 
however, it was historical—in fact, a summary of 
all that was yet known of the art opon which 
it treated. The reader’s descriptions were ren- 
dered much more lucid by his facile production of 
diagrams on the black board, and his conclusions 
met general approval. l 

A brief discussion—the lateness of the hour 
reventing a lengthy one—followed, and in this 
essrs. Keyte and Briggs and the Chairman took 
art. Finally a vote of thanks was accorded to 
Oubridge, and the members separated. 


Tue value of the mineral traffic on the Midland 
Railway in 1863 was £263,000 ; in 1865 it was 
£312,000. 
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PHOTOGRAPHIC TEST. 


E learn from Vienna that Herr Wilhelm 
Viessig has produced an improvement in 
the means for ascertaining the presence of fixing 
agents in photography, and in removing these agents 
therefrom. To test whether hypo-sulphite of soda 
or other fixer has been removed by washing or 
otherwise, M. Viessig places the prints after they 
are washed, or the fluid in which they have been 
washed, in communication with the poles of a 
galvanic battery. By this means the fixing agent 
is decomposed, and sulphur—if hypo-sulphite of 
soda bas been used—appears at the neyative pole 
of the battery. But if silver be employed 
for this pole the effect produced will be more 
readily seen. Herr Viessig, as indicated, has a 
mechanical method of removing the fixing agents. 
The photographs are made to rotate, so as to 
throw off the liquid rapidly by centrifugal force. 
The apparatus is stated to be a folding frame, 
covered with lattice work, under which the photo- 
uraphbs are placed, the framework tightened ; the 
framework is then mounted on a spindle, and is 
made to revolve rapidly by means of a bandle or 
treadle., The “test” just noticed is applied be- 
tween successive washings and operations of the 
apparatus for driving off the moisture. 


SCOURING STONES AND MARBLES. 


WW as we are ever to attain to per- 

fection in the subject of our heading we 
cannot say; that there is room for it there can be 
no doubt; and that efforts are being made to meet 
the requirement, the patent list published twice a 
week, gives ample evidence. Among others 
Messrs. Shipley and Walker, the former of Shipley, 
and the other of Idle, in Yorkshire, have made 
their endeavours to provide machinery which shall 
produce a smooth and even surface, and to avoid 
the grooves—the faults in the usual system of 
scouring. For this purpose, within a rectangular 
framework trams are placed to bear wheels or 
rollers which carry a moving table having a 
reciprocating motion within the framework. This 
table carries the blocks, and over it is placed a 
framework into which small slabs, lighter than 
those on the table, are secured by means of tighten- 
ing screws through the side of the framework. 
This upper frame is connected to a crank on the 
driving shaft by means of a connecting rod, having 
hall joints near either end and at right angles to 
the connecting rod, which imparts the reciprocating 
motion to the bottom table. A second connecting 
rod is attached to the upper table at right angles 
to the first-named one, aud this is actuated by an 
eccentric. The apparatus being set in motion the 
operation is as follows:—The lower table has 
simply a reciprocating motion, whilst the upper 
has a two-fold one, being moved both transversely 
and longitudinally by the connecting rods before 
named, thus obtaining a parabo ical motion giving 
the results named. At least, so the patentees say: 
we have not seen the machinery, and therefore 
cannot vouch for the correctness of the statement. 


PURIFICATION OF GAS-COAL. 


An important essay upon the purification of 
coal-gas has been written by Professor Anderson, 
of Queen's College, Birmingham, and has been 
published for private circulation. It relates chiefly 
to the methods discovered by the author for the 
successful removal of bisulphide of carbon and the 
sulphuretted hydrocarbon by the employment of 
the sulphides of ammonium. By washing the gas 
with this compound a very large proportion (nearly 
35 per cent.) of the sulphur impurities are re- 
moved, and the illuminating power of the gas so 
far from being diminished becomes actually in- 
oreased, Professor Anderson records several 
carefully-conducted experimente, all of which 
prove the truth of the conclusions at which he 
has arrived. We believe we are correct in stating 
that his method is now in operation at the Taunton 
and other local gas-works, and that it is highly 
spoken of by those who have given it careful 
consideration. His pamphlet should be in the 
bands of all managers of gas-works; it is eminently 
brenn guide to the purification of coal- gas. 


LETTERS TO THE EDITOR. 


—0— 


[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


PITCH LINE OF WHEELS. 


Sir,—Having obscrved a controversy going on between 
some of your cor respondents with regard to the pitch line 
of wheels, I beg leave to send you formula for finding the 
diameter of the pitch line when the pitch and number of 


teeth is given, and a'so for finding the number of teeth 
when the pitch and diameter of the pitch liue is given. 
Let D — the diameter of the pitch circle. 
s» P = the pitch in inches. 
„ N =the number of teeth. 
Then Nx P — Circumference of Pitch circle = 2D 
where y = 3'1416, hence 
1 P 
N = — x DandD=—xN. 
P 1 
For exam ple, let the diameter of the pitch circle of a wheel 
with 40 teeth of } in. pitch ba required. 
then D =-—xWN 
1 
75 
= D = ——— x 
3:1416 


.*. D = 9 548 inches 
Or work'ng it out 
8-14,6 )-75000 ( -2387 x 40 
62832 40 


121680 9.548 inches, 
94248 


274320 
251328 


229920 
219912 


Or suppose that the number of teeth is require.’, the pitch 
being 3? in., and the diameter of the pitch circle 9°548, 


T 
then N = — xD 
P- 


3:1416 

x 9:5 
75 

. . N 40 teeth. 


Or working it out 
75)3˙1416 (4 1888 x 948 


N 


Then 


335104 
167652 
209440 
376993 


29 9946624 teeth. 


The result thus obtained is quite accurate enough fer 
practical purposes, and I enclose you a table of the values 
of P and v from 3 in, up to 6 in. pitch, which I have com- 
puted free from errors I hope. By means of this table the 
diameter of the pitch circle for any number of teeth can be 
easily found when the pitch is given, or vice versa. This 
will be best illustrated by an example. Suppose that the 
diameter of a wheel of 36 teeth, and 1} ioch pitch was 
wanted at the pitch line, then looking ia the table fcr tLe 

1 
value — we find it to be 9978, and multiplying 3978 
P 


by 36 we get the diameter of the pitch e:'rcle = 143208 in. 
Your corre pondent, J. Sharpe, Ands fault with the arith- 
metic of Mr. Stanley and C. 4. T., but I presume he is 
dealing with the gu.er circumfepance while they deal with 
the pitch circle; if I am mistaken will J, Suarpe be kiod 
enough to let me know how he gets his result trom Euclid ? 
Multiplying the tatular value by tue number of t eth gives 
11-457 as the diameter of the pitch circle and 35 9933112 as 
its circumfe.ence. The proportions of the tooth and t pa e 
are generally derived from the division of the pitch into 15 
_1ual pa ts: 
The whole depth olthe tooth = 12 parts 
The working „ ji =a lli „ 
The width of the space = 8 „ 
52 ” tooth = T 77 
Depth from pitch line to root - 6 „ 
5 ” „ point = 5 „ 


r P 
TABULAR VALUES or — & — 
P r 
1 P 
Pitch — 8 
P x 
} in. 12-5664 0795 
g in. 8.4045 1193 
in. 6˙2832 1591 
in 5˙260 1989 
| in. 4˙1888 2387 
in. 3°5904 24668 
1 in 3:1416 3183 
1} in 27925 3577 
1} in 25133 3978 
12 in 22948 87 
11 in 209411 4774 
11 in 19333 51406 
12 in 17952 557 
l} in. 167605 5988 e 
2 in 1:5708 63861 
2} in. 13518 71301 
21 in. 1:2534 7957 
22 in. 11424 875 
3 in. ‘10472 9519 
3} in. 8976 1:1108 
4 in. "7854 12732 
4} in. 6981 14612 
5 in. 6283 1:5833 
5} in. 571 1:7507 
6 in. 5236 19095 


Multiply the tabular|/Multiply the tabular 

‘lue of the pitch in|value of the pitch in this 
this column by the dia-lcolumn by the number 
meter for the number ofjof teeth for the diameter 
teeth in the wheel. of the pitch ae 5 


PRACTICAL PHOTOGRAPHY. 

Sir, —In the ExnoLisa MTOHEHAUCO for March 2nd, page 
538, col. 1, the article Practical Photography,” written 
by “Plodder” in defence of his assertions in previous 
numbers, requires from mea rep ; 

I am perro cty aware that P odder mentions his using 
the nitrate of silver bath with the addition of 4 or 6 drops 
of nitric acid to 60zs. of bath for all pur , and to which 
I again reply will be all vT well for positives, bat a 
ruination to the obtaining of brilliant negatives.“ but in 
my proper negative bath, I can obtain the most brilliant 
positives, with a slight alteration in the ordinary iron 
developer, If Plodder means diluted nitric acid, contain- 
ing 1 part nit, acid to 10 parts of distilled water, then the 
addition he mentions may answer, On e 248, col. 3, 
Plodder says after some days’ usage the bath will have a 
peculiar smell of ether and iodine,”—does he not mean 
ether and alcohol ?—and goes on mentioning the cleansing 
process. 

Properly speaking, cleansing a bath means filtering, but 
I suppose Plodder means strengthening. Had his instruc- 
tions been written for advanced students in photography, 
I should never have taken him to task respecting the 
doctoring of a bath before it was really requisite ; bat 
when any subject is treated for the use of amateurs, it 
should be handled with freedom, and everything explained 
in the most distinct language, but anyone reading the 
above quotation would consider that a bath afier some 
days’ use (how arid ?) must be cleansed. 

Again he says * I do not say that this plan is by any 
means accurate.” But why does he not state that which 
is accurate? Upon reference to the work mentioned by 
Plodder, I find Chapter 4th devoted tothe printing process, 
but referring to the instructions in the same work for the 
preparation of the positive and negative baths, there is no 
mention made of the addition of a strong solution of iodide 
of potassium, but recommends that after the solution of 
nitrate of silver is filtered, as large a pla e as the bath will 
admit is to be collodionised and immersed in the bath for 
3 or 4 hours, when the solution will be safficiently iodized. 
This plan I have adopted for many years, and is prefer- 
able to the method mentioned by Plodder, What I stated 
respecting the carr)ing of a plate on a hot July day is 
perfectly correct, and, although I âm not disposed to 
disclose my method of keeping the surface of prepared 
plates moist for a long time ji can tell him that if he 
will leave the plate a little lopger in the bath than is 
usual, take out aud drain well on blotting paper, taking 
care to wipe the back of the plate perfecuy dry, and 
after putting it into the dark slide, take two or three 
thicknesses of clean thick white blotting paper—a 
little smaller than the plate—and when just saturated with 
distilled water, place it on the back of the prepared plate, 
close the back, and wrap it in several folds of cloth 
if slightly damp all the better - when it is ready to be 
run with to its destination ; and should the bath, col- 
lodion, and developer be in g. od working order, the plate 
will be entirely free from any s:ains or marks, after the 
elapse of half an hour from the time of its removal from 
the bath, the negatives not having any signs of crape 
lines, — which depends upon the collodion, andthe dexterity 
employed in collo io ising the plate—or iron deposit. 

I infer from Plodder's paper that he is an amateur, but 
if he had studied practical photography for fourteen yearg 
daily, as I have done, he would have been better prepared 
for his paper on Praciical Photography.” AN OLD HAND. 


BRONZING LIQUID. 


Sir, -I send you an improved method of bronzing which 
may perhaps be of service to some of your readers, 
he method consists of a fluid bronze composition, 
formed by combining metallic power, known by the names 
of gilding and bronze powder, with collodion, which com- 
position is capable of being applied asa bronze liquid to 
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Tus LatHa,—TI shall be glad of some fellow-reader’s ad- 
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urfaces of wood, iron, or any solid material, for the 


the wire conducting the electric current above or below the 


urpose of coating the same for decoration or preservation. | magnet and at right angles to it, which gives some very | vice on the subject of foot lathes for amateurs. I have an 

G ORGE DUTTON, curious results. When the wire is above the needleor magnet | old one which has a deal f. ame, iron bed and 

SYMPATHETIO INK. the centre of the magnet runs away from the wire that con- headstocks, iron pulley and large double bevil 

Bir,—In some experiments the other uyi discovered & | ducts the current till the wire is at the end: but if you “^ -r foot wheel of iron, &c. It will be obeerved 

ready method of making a good sympathetio ink which | pot the wire under one end ofthe needle cit immediately | © that the headstooks is in two parts, and that 

may perhaps be a cource of amusement to some of your | places itself so that its centre is over the centre of the wire. gection there is no means of screwing up the lathe 
readers. To a solution of sulphate of copper, add a have made a great many experiments with my galvano- 


mandril at the back of the head stocks, The mandrel is not 
. 


filtered (or strained) solution of chloride of lime, mix well. 
and filter or strain. A letter written with this ink will 
appear as if unwritten upon till held before the fire. 

Wx, PicKakD. 


meter, the principal object of which has been to prove the 
correctness of a theory of mine, regarding the manner that 
electricity passes along conducting wires. and to arrive at 
tome better knowledge of the manner which electric cur- 
rents pass in and around magnets. I think that electr c 


ROSEWOOD STAIN. 
Sir,—Seeing several enquiries msde from time to t.me 
for stains or dyes for wood, I herewith send you one for 
the benefit of your readers, who may perhaps turn it to 
some of their requirements, viz.—Liquid rose pink, to 
be usod in imitating rosewood, &c., prepared as follows :— 
Tare Hp of potash and dissolve it in 1 gallon of water, 
and add a įlb. red sanders wood thereto. When the colour 
of the wood is extracted, 2jlb. of gum sbellac are added, 
and dissolved therein over a quick fire; the mixture is 
then ready to be used on a ground work made with log- 
wood stain. I shall be glad to hear the result of its use 

from whoever may try i Gores Dorrox, 


THE VELOOIPEDI 
Ar, Having seen several diagrams of velocipedes in 
your valuable paper but not having seen one tocarry 
three persons zend 2 drawing of one that will either 


carry two or three. Pig. 1 is the carriage complete, fig. 
P U A. . 


is the back view, fig. 8 is the front, showing the bow with 
Frias ri 2 


RAQ 


Which I steer it very easy, fig. 4 shows how the treadles are 
FIC 4 


minutes with but sligh 


t exertion., W. P. (Wheelwright). 
THE CARBON QUESTION. 

Ar, Since 1861 I have known Mr. Tonkes, as a tlo- 
man ready to assist the most simple enquirer, or take part 
in far advanced electrical problems, and in the past twelve 
months he has received the thanks, time after time, of the 
readers of the E. M. for information given at much trouble 
to himself. I know from his writings some yeas since 
that he must be well acquainted with carbons of almost 
every description, and needs no correction from anyone. 
I trust Mr. Tonkes will continue to give to amateurs that 
assistance he has long done, and in his own SRE TaT 

RA, 


THE MAGNETIC NEEDLE. 

Sir,— Having seen in your valuable publication many 
interesting questions and answers on electricity, galvanism, 
and magn I venture to give the result of some of my 
experience on theaction of electric currents on the magnetic 
needle. First, I constructed a galvanometer, differing 
from that generally used, and in which the need!e is free to 
move on its centre. My galvanometer was constructed as 
follows: — A light bar, B, of crinoline steel one foot long, 

— working, at its centre, A, upon 
the point ofa steel needle, 6 
inches long. The steel needle 
is fastened in a small brasa 
cone, the magnetic needle is 
fastened at one end of the 
steel bar, and at right angles 

l to it, sometimes by its centre 
ak and sometimes by one end, 

D so the needle cannot move 
on its own centre, only on the 
centre of the bar, first 

te were made with 


~% a ome 


currenta 
though it may look a little ocmpricated, will explain all 
the ex 
fetche 
current, always supposed to be present with the electric 
current. 
distinct from electric currents. 


spirally around conducting wires. This. 


timents of electric currents, and is no more far- 
than saying that it is the influence of the magnetic 


I deny the existence of magnetic currents as 
Jessy LATHE, 


PHOTOGRAPHER'S PLATE HOLDER. 
Sir,—Allow me to forward you a very rough ske'ch of a 


very usefal plate holder I made for holding the plates while 
being cleaned. I know there are machines for the purpose, 
but I think my one is quite new. and I know it is very 


effective. In those I have seen the glass was fixed in 


with screws, which took some time in turning aud uoturn- 


ing, whereas the one I submit is the work of an instant, 
besides, the advantage of more accurately fitting the edges 
of the glass and thereby lessening the chance of breaking. 
It can also be used as a holder for exhibiting a portrait 
before diy. It is easily made, and I think that yonr 
eat eg photographers (as myself) will find it of great 
86 cé, 


WwW w 


ES 


H, H, handles. 
8, 8, screws allowing the wood W. W. to form themselves 

parallel by the pressure of the glass edges. 
BA holes in the lathe, 


Pin. 
F, fixed pin. 


A. R Mouisor, 
OUR SUBSCRIBERS’ NOTES AND QUERIES. 


NREDLE TELEGRAPH —Osn any reader give me a full 
description of the single needle telegraph instrument, also 
informing me of what material the diferent parts should 
be constructed ? A description ofthe key of a Morse in- 
strument would also greatly oblige.—-ELECTRICITY. 

Lieutina Room, &c.—My room is lighted with five 
Argand gas burners, and I wish to light the same with 
electricity, to have as good or better light. Would an 
electric magnetic machine do? If so, where can I pur- 
chase one with lantern complete, orwho makes them ? 
Can anyone give me the size and cost of permanent mag- 
15 horsesshos magnet, s ze and length (B W G) wire 7— 

RIOK. 

ELEcTRo-MAGNETIO ExGine.—Will “ Bleetra,” or any 
correspondent, give a descript.on of an electro-magnetic 
engine suitable for working a small lathe? Perhaps this 
would supply a deficieocy wanted by other correspon- 
dents bes:de myself.— PostuLata. 

Ra EIN FoNxeL.— Can any reader tell me how to rake 
a funnel or chimney of a steam boat, say the funnel is 
fifteen feet high and five feet diameter? I want to give it 
a rake of 2 feet 6 inches oat of the perpendicular, — DANIEL 
LAMBERT. 

GILDING ON GLass.—Can any reader tell me how gilding 
on glass is done, what sort of size is used to give it the 
burnished appearance seen on fan lights, names over 
shops, &c.?—W. 8. 

Qrvaninae.—Will any reader be kind enough to let me 
know the highest speed that spur aud bevel gearing can 
be driven with safety ?—Ipso Facro. 

Mops. Fieures.—Will any correspondent inform me 
where I can get some smali figures ut one inch and a 
half high, representing sailors in different positions, such 
as rowing, &c.?—MORPHEUS, 

Har{xosiox.--1 am about to construct an harmonium, 
but being only a novice, should like to know the cost of the 
reeds for 4 complete octaves, or the price per octave ; also 
where I can purchase the ivory or bone for the keys, and 
any other informatlon.— GO. Haws. 


a traversing ona as you will se, nor of hardened steel. I 
do not likethe lathe as it is, nor oan I cat sc ews in it 
mechanically, What would your practical readers advise 
me todo? Are the V-shaped beds as good as square 
shaped? For an amateur is a traversing mandril the best 
way of cutting screws ?—WILLIAM STATHAM., 

HaMICAL WELDING oR SOLDERING.—Will any reader 
be kird enough to give me a receipt for weiding iron or 
iron and steel together chemically (—GORGS ATTWOOD. 

NarpLE Makixne.—Will any reader. inform me how the 
long grooves in sewing machine needles are made, and 
what the cost of tools suitable for such purpose would be ? 
—ALFEED CoRFIELD. 

LUBRICATING Greass.—Can any reader tell me how to 
make a substance called hot neck and transparent grease 
used as in lubricating — Ax Enoinugr? 

GROUND Fiixt.—Will some reader inform me where I 
can get ground flint such as potters use in the manufacture 
of china ware, with price per cvt.?—A CHEMIST. 

DEVONSHIRE, OR SHINING ORE.—Oan any corres 
dent tell me where I can get the Devonshire or shining 
ore in a powdercd state, with price per cwt.?—A METAL 
WORKER. 

Oxipre oF Irom Painr.—Can any reader explain the full 

rocess of manufacturing minimum or oxide of fron paint 

or all kinds of iron work ?~Gxoros Dottow, 

BTgax Paessune.—Will any subecriber inform me at 
what pressure I have been working a sma'l boiler at, the 
size of the valve being $ and the weight on the top of the 
valve 6} lbs. ?—R. W. B. 

BooxBINDING.—Can any reader inform me where I can 
get books bound by Hancock's nt process, and what 
would be the cost of binding an 3vo. book in cloth by this 
process, which consists in binding with a solution of india- 
rubber in naphtha, thus doing away with the stitching ?— 
Frank W. GRIERSON, 


OUR SUBSCRIBERS’ EXCHANGE. 


PRAOTICAL PHOTOGRAPHY.—If Plodder will forward his 
name and address, I will, during the coming season, send 
him examples from plates kept long in a moist state.—AN 
OLD HanD. 

CoLOURNe GoLD.—I shall consider it a favour of any 
correspondent will inform me of the process of giving to 
articles of jewellery that peculiar dead colour usually pass- 
ing under the name of coloured gold I should be happy 
to remuocerate avy one fairly for the knowledge, if the 
proces is a secret, he does not wish to disclose publicly.— 

on. Jon zs. Lianidloes. 

Bo:LER —Can any reader inform me where I can pur. 
chase a boiler suitable for a one horse engine, cheap.— 
Rica D Brown, Carhill. 

Cergratas (No. 48) is requested to communicate with 
Thomas Beard, 7, Swanscombe Street, Canning Town, IE. 

SLIDE LATHE.—I havea small working model of a self-act 
ing slide lathe, which I would exchange for a working 
model of locomotive engine with fixed cylinder. I have 
also a small horisontal engine with lating cylinder 
and boiler, which I would also give if tbis locomotive is 
a very good one, — James WILsow, Brixworth, near North- 
amptor. 

zw Corr oF CaMPrn’s HANDBOOK OF TURNING, 78. 6d.— 
The owner wishes to leod it for another good work on the 
Samo subject, or will Rete a permanent exchange.—Oare 
of Ep. E. M.—W. H. N. 
VERTIOAL TUBULAR CoPPeR Boll. -W. G. P., 6, Hy- 
place, Dub. in, will be glai to strike a bargain with any one 
possessing a boiler of the character ani di nensions de- 
scribed in Answers to Correspondents,” under the head- 
ing W. G. P., (Dublin,)“ in the Exaiiso MsOHAUuIO of 
March 2, 1866; or any persoa making tuch will oblige by 
forwarding price to the above address. . 

VILOOI FZD :EB.—I have 4 wheels, a crank, brass besrings, 
and body of a single velocipeds, which I am willing to 
exchange for a small steam engine or boiler large enongh 
to drive a fail sized lathe. 1 am willing to pay the differ- 
ence,— W. Poarte, Havant, Hants, - 


— 


REPLIES TO QUERIES. 


SLATE DISTEMPER FOR PHOTOGRAPHIO BACKGR)UND.— 
J. Watson.—Take whiting, 1} to Abs.; lampblack, 30s. ; 
damp blue, (oz.; glue, ljoz. Dissolve the whiting in two 
quarts of water, add nearly all the blue, then add the 
black, gradua'ly (trying aft r eich addition by dipping in 
ita plece of paper and drying at the fire), till you yet the 
exact colour required. Then having disso:ved the glue in 
warm water, poor it in, to keep the col ur from falling off, 
mix thoroughly together, and strain through canvas,—J. 
A. H. (Wolverhampton). 

Sova WargR may make an excellent cement for his pur- 
pose, as follows :—Soak isinglass in water till quite soft, 
then dissolve it in the smallest possible quantity of proof 
spirit, with the ald of a gentle heat. In an ounce of thts 
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dissolve five grains of clear gum ammoniac, and while the 
mixture is still warm, add fifteen grains of clear gum mas- 
tic dissolved In one and a half fuid drachms of spirits of 
wine. Ifthe fractures are quite clean, and the cement is 
used whi'e stil: warm, the result wiil be everything Soda 
Water can desira.—W. PIOKARD. 

Reversing Moriox.— Exchange wishes to know a simple 
way of constructing a mechanism to reverse the motion of 
a small horizontal steam engine, also the mode of setting 
the slide valve. Enclosed is a plain drawing of a reversing 
motion, A is cylinder, B slide valve shown on its side, 


C © steam ports, D D eccentrics, E F E G cramp on centre, 
H valve rod end, I cross head which works in link J, K 
is a rod betwixt link and lever M, N is lever guide, O a 
spring with catch L in groove U. To set the valve, 
let the crank be at E F, with the valve open at 8 C, about 
a 6ith part of an inch, with eccentrics a little over centres, 
as position on drawing so as to have a little lead; turn the 
crank to EG; the valve must then bea 64th part of an 
inch open. To start the engine, move lever M and press 
the spring O to liberate catch U, and put the lever right 
or 10 whichever way you want the engine to work.— 


Reversing Motrow,—At the request of Exchange I send 
sketoh of two reversing motions, which I hops he may find 
suitable for his purpose, Fig. 1 represents a reversing 
motion with a singie eccentric pulley A, keyed on to the 
crank shaft B, working a strap and quadrantc, d, which 
oscillates on the pin e, support-d by the bracket F, and 
fixed to the sole plate or anywhere most co:venient. The 
quadrant in moving to and fro, works the eccentric and 
valve rod g, and A, (it will be seen that the valve J, and 
the steam ports J, are shown here in a sie“ position. 
but this is done 80 as to make it more o:sliy comprehend. d,) 


dotted lines mi, nl, which throws the thimble on end (the 
eccentric does not move longitudinilly, as the key runs 
slack in it), and the pin 2, instead of being at top of shaft 
as is shown in Figs 2, 4, will now be shifted to bottom, and 
becuse the key A, is att iched to the . thimble,” and into 
the key bed in eccentric pulley, it will thereby also turn it 
to the bottom of shaft and reverse the engine. Both modes 
are simple, as only one eccentric is required.—JoHN AGal- 
CULTURISr, 

‘Sopa Water”? may try something like the following, 
which is used for fixing metal letters to glass window; :— 
Copal varnish, 15 parts; drying oil, 6; turpentine, 3; spirits 
of turpentine, 2; liquified glue, 5; to bs melted together, 
and mixed with 10 pints of slaked lioe.—- GO. HARD Er. 

J.C. 8.—Sxeieton Leaves.—Soak the leaves for some 
time in dilut d su'phuric acid, which will ually soften 
and remove the fleshy part of the leaves. The remaining 
fibres may afrerwards be bleached by a weak solution of 
chloride of lime —Guo. HA DET. 

STRAIN OF Timpee.—W. E H. will find the transverse 
strain of timber supported at each end and loaded in the 
middle, from the following rule :—If the beam be Memel 
take 1731 as a constaut aad multiply it by f ur times its 
depth in inches and by its area of section in inches, and 
divids by the length of bearing in inches. The quotient 
will be the greatest weight the beam will bear in ibs. Thus 
1731 x 10x 4x10 x5 


— Sinn a — a ae 180 


300 


The fourth part of 
11540 
this is the safe ae aa = 2885 


The following are a 


few constants of timber used for building purposes :— 
Memel, 1731; Christiania, 1562; pitch pine, 1682; red 
do., 1841 ; Riga fir, 1103.—R. B. HiLTON. 

SKELETONS OF LIAVSG.— J. C. S. may procure skeletons 
of leaves proviied he is sufficiently careful by steeping 
them in a solution of chloride of lime, which will destroy 
all but the ribs.“— W. PIOKARD, 

T. W.—CoraL VARNISH. —See ‘De. Ure's Dictionary of 
Arts.” The copal is melted and mixed with hot linge-d 
oll, well stirred, allowed to cool a little and mixed with 
warm oil of turpeotine. The propottions vary, say, copal, 
7 Ida, Hnsaed oil, 4 pints; oil of turpentine, 3 galloos.— 
Geo. HARDET. 

Copa VARNISH —J. W.—For copal varnish I have met 
with the fo lowing recipe, which is, I believe, an excellent 
one, but unless J. W. wants a large quantity he will find 
it much the best to purchise it ready made. Oop I in 
coarse powder, 5 ibs. ; clean sand, 5 lbs., mix and enclose 
in a linen. bag. Dissolve 3 lb. of camphor lu 50 Ibs. of 
methylated spirit, pat it into a cohobation ap tus, gus- 
pend the bag near the surface of the liquid, and boil till 


according t> position of crank shaft and qua irant, the back 
instead of sides of valve and ports sould be seen; K is the 
reversing handle (working on a pin in the bracket O, which 
same bracket holds the guide P, with slots forhandle} which 
on being moved up to L, throws the eccentric rod g, to bottom 
of quadrant at m, and reverses the engine in the direction 
of the arrow n; the engine with the valve as set on sketch 
is at half stroke; 45 is centre of piston rod head, and R, 
centre of crank pla; the dotted circle S, 1s path of crank. 
Stem is, according to position of valve, entzriog at the 
back of piston and the engine is consequently revolving in 
the direction of the arrow T. Figs. 2, 9. 4, represent 
another kind of reversing motion which is pretty 
simple; a, is the crank shaft with a “scroll” or groove 5, 
cat on it, this groove resembles a common screw, with a 
very s.ow eptral, and only extending h.lf way round the 
sh.ft, as is shown at b, c; over the shaft is pl.ced a 
“ thimble” d. bored out exact; and through this thimble” 
there is put a small pin z, which fits into the 30. oli or 
groove on the shaft; over the thimble is pl.ced the common 
eccentric pulley and strap e, and f; there are two collars g, 
and a key or feather A, on the le, the collars for work- 
ing the thimble backward and forward by the reversing 
handle I, and the key or feather for 5 it the 
stan 


eccentric pulley and strap; K is for carry- 
ing reversing handle; L? 'is the eccentric rod, "The 
moon is simply as follows :—When the e e is wanted 


reversed, the handle M, is thrown in the direction of 


the copal is dissolved. J. W. must not sanpo v uo with- 

out the apparatus as it wili not only be useless dut dan- 

geront, Copal ia not soluble by ordinary methods.—W. 
10KaRD, 

Cootine FLuips,—Slide Rule may cool water by immers- 
ing the 5 one H in another oopa ninr 
gal- amm ; saltpetre. ; , 16 parts ; 
this mixture wil] be about 10° i, and by adding 
Glauber salts, 8 parts, the temperature will fall to zero or 
nearly so.—W. PIOKARD, 

INCRUSTATION oF StgeaM BorLERS.—J. H. L — The water 
its about a bushel of chalk as dust 


to 1 go the soda in when I filled the boiler, but I think it 
softens the scale better by being only boiled four or five 


can procure a work entitled Orerman's Moulder’s and 


Founder's Guido ” of Spon, Bucklersbury, price 6s,—P, 


E. WatLer.—Do not des 


all will be t when 60n- 
denser is fixed ; t 0 ye 


„and if you fail, send it to me through 
a vee Subscriber's Exchange.” I will gladly test it gratis. 
—ELECTRA. 


I. usm TeLecraray.—B. P. Ellis has been iestructed br 

G. Cuzner how to coastruct a domestic telegraph, bat I 
cannot see that any alphabet is mentioned, nor batteries 
and sending key. For the benefit of Mr. Eliia and all 
reade n. I must state that telegraphs for short distances 
are of little use. and frum room tv oom, a perfect nuisance. 
I am acquiinted with nearly every instrument used in 
England and abroad, including toy inst:uments, im 
from Germ ny; but the most simple will cost at least £6 
the pair. I name a few systems, and will explain any you 
wish, Morse, printing inst, by signs; Bright’s—Bell's, read 
by sound ; Baine's—sigus, on prepared paper; Cook's— 
single and double ne-d'e, read at sight froma vibrating 
needle ; Du Jardine’s—Roman type printer; Caselli’s, 
pantelegraph ; Whea stones, magnets instruments; Sie- 
men’s magnets instruments, and many others. — ELECTRA, 
- BPECULA, TgLESCOPR STAND, Ratw Gavos.—Thanks,— 
I beg to return my sincere thanks to the various gentlemen 
who 80 promptly and kindiy gave me such excellent infor- 
mation in reply to my enquiry on Specula. I also sincerely 
thank A Fellow of the Royal Astronomical N for his 
kind reply to my enquiry on Telescope Stand, as it is all I 
could desire, Than s to Long to Rain over as for his 
kind foformation respecting the rain gauge, and for his 
foal remaris, for I shall take the hint and profit by them. 
—AWRO. 


ANSWERS AND NOTICES TO OOR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 

LETTERS applying for information to be furnished by post 
cannot be attended to. 

Oorrespondents are requested to keep copies of their 
drawings and manuscripts, as the Eprrogz cannot under- 
take to return such as may be rejected. 


J. A. H. W ton). —The views are good aad 
effective, but you will scarce.y find a market for them 
in London, where the trade is overstocked and subjects 
of a mere local value generally a drug. 

A Youre BEOIIEI.— We are informed that Mr. Coleman's 
paoar is still protected, so that you will be liable to an 
action. 

W. CLARKE (Manningtree).—See Anlon's communication 
in Replies to Queries, No, 48, also many others in back 
numbers. 

Rosert WILLIAMS.—In our opinion avery emali sam, say 
five shillings per month, will amply remunerate your 
landlord for the amount of waste steam you require. 

CHARLES.—Let the tent legs and camera stand be of 
bambeo ; there is nothing better, 

S, C.—We do not know of such a work, but if you write to 
Messrs. Spon, booksellers, Backlersbury, they will send 
you a list of works on the subject. 

R. R. 8miTH.—Thanks for your good wishes; we shall be 
glad to hear from you occasionally. 

C. OLIFFORD.—Received, 

Gro. Hawgzs.—The writing is good, you will improve with 
practice, 

RichARD FrsHER.— Thanks for the trouble you have taken. 
The letter unfortunately arrived too late for use. 

Rosert HULL.—We could not answer earlier. Try all we 
can, many letters must remain in arrear. 

G. Mowroz.—The white marks on ladies’ muslin dresses 
are produced in this way :—The calico printer's tern 
blocs is wetted with a solution of citric acid oh is 
transferred tothe muslin to be treated. The colour is 
thus discharged, and the white pattern produced. 

8. T.—Your communication reads too much like a free 
advertisement. We always have it in our power to refer 
our correspondents to tradesmen, but we have found 
that they eee as a general rule the information kindly 
proferred by our practical readers, 

J. K. K. is thanked, but the question has been ably 
answered by Long to Rain over Us.” 

ZOOLOGY.—The ways are so numerous and depend so much 
upon taste that we cannot spare space for the necessary 
instructions ; some very excellent articles on the subject 
have appeared in the pages of the “Intellectual Observer,” 
published by Groombridge and Sons, 5, Paternoster-row, 
and also in the Popular Science Review,” and “Science 
Gossip,” published by Robert Hardwicke, 192. Piccadilly. 

HArHAWAT.— The cost will depend much u the size and 
finish. Plenty are to be in BI Why not 
advertise for one? 

Jonn Baston —The information has appeared in our 
colamns more than once. 

A. Hinp.—We think that the common spring will answer 

woo purpose well enough and save expense. 

. G. P.— We meant “speculate a few sh 
advertising.” We do not think your old sized er 
fa in stock” anywhere, unless among amateurs. We 
have therefore inserted your wants in our Exchange“ 
list, in another column Failing that, send a rough 
sketch to a brazier, with instructions to get it up in best 
Scotch plate. Brasiers make them at so much per pound 
large sizes: yours would have to be by agreement, 

F. J.—We have mislaid the address and also the number 
of 5 but will endeavour to obtain the 
info on for you. 

Omarites TH0MA8,—Of Messrs. Trabner and Co, 60, Pater- 
noster- row, London, E. O. 

MA or Kuxt.—We can give you no further information 
but if you write to Mr. Woodcroft, at the Office of the 
Commisstoners of Patents, Southampton , Ohan 
cery-lane, you will learn all that you require. Enclose a 
atamped envelope for reply, 


Manco 16, 1866.] 


N. TROMAS.— To obtain si'ica pure, fuse sand with four 
times its weight of carbonate of lime in a crucible, 
When cool, the mass ig broken up, and muriatic acid is 
to be added to it; the silicate falls downs in a jelly-like 
shape. Dried and washed a white gritty powder is 
bbtained—pure silica 

JOHNSTON. Steam is most gencrally used; you will 
most likely ob'ain such a work from Spon snd Co,, book- 
seliers, Bucklersbury. 

Jous JaRp1ns.—‘ he idea ls a very good one, but we should 
not advise you to risk a patent. 

J. Wepeater.—We have not kept diagrams, but if you write 
to Mr. Forbes, he will doubthss oblige you with cther 


copies. 
TopMoE,— Will shortly appear. f 
R. THOMAS'’—Yeg, Write to Mr. Weale, bookseller, High 
Holborn. 


„%% We have to ask our correspondents to sign their com- 
munications that they may be able to recognise the 
answer. A Subscriber is no signature—we have 
them by the thousand; the same with Well W her,“ 
&c, 


PATENT RECORD. 
lected from the Commissioners of Patents’ Journal, 
APPLICATIONS FOR LETTERS PATENT. 


William Peter Le Keux, gas engineer, 32, Seymour. 
street, New-town, Deptford, improvements in detonat- 
ing and light signals for railways and other uses. 
Henry Wilson, Victoria Works, Belvedere-road, 
Lambeth, improvements in sawing machiuery. 
Jabez Henry Forshaw, Barrow-in-Furucss, Lancaster, 
improvements in revolving shutters. 

Hugh Robertson, Mo herwel', Lanark, improvements 
in the manufacture of oil and other products from 
bituminous sulstances, and in the machinery or 
apparatus employed therein; which improvements or 
parts thereof are ulso applicable to the manufacture 
of white lead or otber pigments. 

Frederick Murton Eden, King’s Bench Walk, Temple, 
an improved apparatus for holding and driving 
cutting and other tools. 

George Cowdery, Cranley, Surrey, improvements in 
machinery for making bricks. 

. Walter Weldon, Park Vila, West hill, Highgate, 
a new process for obtaining soda from common salt, 
William Conisbee, Herbert s-buildings, Warerloo-road, 
improvements in machinery for grinding and equal- 
izing the thickness of lithographic stones. 

George Prentice, and Alexander Binny Inglis, Glas- 
gow, improvements in the annealing of metallic 
plates, and in the apparatus or means employed 
therefor. 

Edward Edwards Colley, and Walter Moss, Ficet-street, 
an improved c elf. acting card distributor. 

Nathan Thompson, 16, Abbey-gardens, St. John’s- 
wood, improvements in tools tor dividing wood into 
cylinders. 

Jacob Hort Player, Birmingham, an improvement or 
improvements in the manufacture of phosphorus, 


LIST OF SPECIFICATIONS, &o. 
PUBLISH Æp DURING THE WEEK ENDING Makcu 3, 1866. 
780. Engines and carriages for common roads, &c., A. 
i R. Mackenzie— lud. 
78i. Gasometers, tanks, &c., C. H. Pennycook—4d, 
782. Lubricating spindles and shafts, J. W. Midgley—4d. 
783. Vessels of war and ordnance, W. V. Grecne— 4d. 
784. Boots and shoes, D. Gourlay—4d. 
786. Machinery for manufacturing nails, pins, and rivets, 
—C, Farmer, and T. Turner—1s. ‘ 
786, Looking glasses, mirrors, &c, J. H. Johnson — 8d. 
787. Registering compasses, W. Arthurs. 4d. 
788, Preparing hydrated oxide of chromium, R. A. Broo- 


man : 
789. Cutting pasteboard, &c., W. Clark—2s, 8d. 
700, Fire-arms, B. J. Gatling—l1s, 4d. 
791. Valves for bydraulic engines, J. Smith, ard 8. A. 
Chease—1s. 6d. 
792, Cutting bread, W. Berry— 8d. 
793, Thrashing and rubbing barley, &c., B. J, Webber—1Cd, 
94. Dressing felloes, H. S. Jacobs—is. 2d. 
. Punching sheet metal blanks, G. F rmer—4d. 
. Distilling coal and peat, W. M. Williams—10d. 
. Treating waste bleaching liquors, H. Potter —id. 
. Propelling vehicles, W. Lane—4d. 
. Clarifying beer, W. J. Coleman—4d. 
. Fire arms and cartridges, A. P, Tronchon— 10d. 
. Manufacture of fabrics in lace machinery, W. Clark 


. Obtaining motive power, V. Baker—4d. 

Jewellery cases, &c., J. J. Carter—4d, 

. Dyeing and printing fabrics or yarns, A. Paraf— 4d. 

. Preparing china clay, &., J. Wri ht —8d. 

Manufacture of iron and steel, M. Morgans—4d. 

. Eogra ing on metal, R. A. Brooman -d. 

. Washing wool. hair, &c., G. E Donisthorpe10d, 

. Argand yas burners, W. M Buker—6 1. 

. Weaving ornamental fabrics, J. Macaulay, and R. 
Watson 44 

Toast races. J. Burley, and L. Glover—4d, 

. Feeding paper to printing machines, E. Field, and 
F. Wise — 4d. 

Ventilating cornices, c., T. H. Sanders -- 6d. 

Stoppers fur bottles, &c., C. H. Crowe 4d. 

. Reading designs for weaving, D. Mackenzie 6s. 4d. 
Travelling bags, L. A. Leins—8d. 

817. Treating fats for candles, R. A. Brooman—4d, 

818. Compressed air engine, Baron Von Rathen—7q, 2d. 

819, Sewing and stitching, R. W. Morrell—ls. 10d, 

920. Worsted carding machinery, H, Oakes— 8d. 


821. Manufacture of cloth. &c., J. Lees, and M. Mellor— 3s. 
822, Constructing walls, &c, J. Tall—10d, 

823. Weighing grain, &c, T. Robert—1s. 

824, Looms, G. H., and J. A. Castree—10d, 


825 Paying out and raising electric cables, R, Tidman - 4d. 
826. Stoves ash pans, and fenders, J O. Morgan—8d., 
827, Obtaining motive power, M. P. W. Boulton—10d., 
828. Dredgers, W. Simons, and A. Browa— lid. 

8/9. Cabin furniture, C. Bevan—4d. 

83). Sewing machines, A. Buaillot — 4d. 

831. Orvamenting japanned goods, &c, T. Farmer, and 


F. Lew:'s— 4d. 

Rails for railways, W. Locder—1s, 2d. 
Umbrella and parasol tip fasteners, R. Lublinski—4d, 
. Casks for petroleum, &c., J. B. Brown—4d. 
. Cutting screw threads, 3. Green—1Cd, 
. Ink, W. E. Newton—HK. 
. Washing, wringing, and mangling, J. A. Swanzy - 4d. 
. Gun locks, D. Arnold - 8d. 
39. Signalling in railway trains, J. C. Stovin — 4d. 
. Obtaining motive power, V. Bak er —4d. 
. Apparatus for obtaintng light, G. F. Marchisio—10d. 

%% Specifications will be forwarded from the Cotamtismucaers of 
Patents’ Office, Southampton-buildings, Chancery-lane, by post on re- 
celpt of the amount of price and postage. Sums excecding 5s, must 
be remitted by Post-office Order, wade payable at the Post- offlee. 5, 
High Holborn, or Mr. Bonnet Woodcroft, her Majeaty’s Patent Office, 
We cannot undertake to forward Specificatious, or Books advertised 
from the otfive of Tue ENGLISH MECHANIC. 


PROPERTY RECORD, 


—0— : 
SALES AT THE GUILDHALL COFFEE HOUSE, 
Ly Messrs, DEBENHAM, TEWSON, and FARMER. 

Lease for about 18 years, of those premises being No, 16, 
Old Chang», and also premises adjoining—told for £1,200. 

Lea-chold premises, being No. 45, Cheapside, and No. 
2, Hread-street. term 21 years from 1567, at £1,128 58. 10d. 
per annum — £2,700. 

Leasehold house, being No. 15, West- square, St. George’s- 
road, Southwark, term 153 years unexpired, at £10 10s, 
per annum—£250, 

AT GARRAWAY'S, 
ty Mr. W. Moxon, 

Leassho'd resid-nce, being No. 21, Prospect-place, 
Wandsworth-road, with coach-house and stabie, term 37 
years unexpired, at £6 153, per annum—£450), 

Leasehold two residences, being Nos. land 2, Taymouth- 
villas, Amhurst road, Haickney-downs, producing £142 per 
anvum, term 92 years unexpired, at £16 10s. per annum— 
£1,780. 

Ax THE EASTERN HALL, LIMEHOUSE, 

By Mr. J, G. PREVOST. 

Two leasehold houses, Carter-street, Poplar, producing 
£42, lease 52 years, ground-rent £5- -£320, 

Two six-roomed dwelling-houxes, Nos, 16 and 17, Wat- 
ney-street, Commercial-road, lease 31 years, ground-rent 
£16 per annum— £300. 

Two leasehold houses, Nos. 9 and 10, Marmaduke-street, 
Cannon-tree!-road, lease 23 yeais, ground-rent £448, per 
annum—£190, 


— 


MEETINGS FOR THE WEEK. 


Tvrspay.—Civil Engineers, 8. Discussion upon The 
hydraulic lift graving dock.“ Photographic, 8. Ethnologi- 
cal, 8. 1. Sir John Lubbock, Bart, and Mr. Frederick 
Lubbock, “„On the true as-ignation of the Bronze 
Weapons, &c.” 2 Rey F. W. Farrar, “On the Adaptation 
of Races of Man.” Royal Int, 3 Professor Frank land, 
“On the non-metallic elements.“ 

WEDNESDAY.—Society of Arts, 8. Mr. A. M. Bell, “ On 
Visible Speech; or, a Universal and Self-interpreting 
Physiological Alphabet.“ Graphic, 8. Microscopical, 8. 


CHEMICAL NOTES. 


SCRSTITUTE FOR PraRaonu's SRPRPERTSA.—“ Serpent's 
E. gs,“ being made by sulpho.cyanide of mercury, an 
article which is difficult to make anda hard matter to obtain 
in country towns, oreven cities, I would suggest a cheap 
aud simpe mode of making an article which forms an 
excellent substitute: — Take 1 part of flour sulphur, 6 parts 
of cyanide of mercury; rub the sulphur iu a mortar with 
the cyanide of mercury to a very fine powder (the finer 
the better), then make a cone of tin foil and pack the 
powder into it rather loosely, leaving sufficient room at its 
bottom to close it. If tin foil is not convenient, moisten 
the powderand forma cone of the same, as pastilles are 
formed, place in the sun or near a fire until sufticientty 
W of Scientific American. 

REPARATION OF ALUMINA POR CoLours.—Dullo obtains 
pure alumina in a very fine state of division by dissolving 
one ki.og, of alum in fire litres of water, adding five 
grammes of sulphate of copper. He then throws into the 
solution about 250 grammes of zinc cuttings, and places 
the whole in a properly heated place for two days. The 
copper is first precipitated on the zinc, and a voliaic 
battery is formed. By continued action the zinc is dis- 
solved, and the alumina is gradually deposite@ The 
reaction is ended when the solution gives no precipitste 
With excess of ammonia. If the act ou is pro. onged, oxide 
of iron may be thrown down, which will give the alumina 
a yellow colour. should this happen, the iron may be 
removed by boiling a few moments with very dilute sulphuric 
acid. Deutsche Jilust, Gew, Zeit, and Bull, de la Soc. 
Chim., Jan., 1865, p. 78. 

AN AMMONIACAL DEPOsIT FORMED BY DRYING BLOOD. 
In the Journal of the Chemicul Society Mr. J. A. R. New- 
lands describes a curious deposit which he found upon the 
roof of a shed in which biood was being boiled and dried. 
It pri cage of silica, peroxide of iron, and sulphate 
of calcium small proportions, but nearly ninety-seven 
per cent, of it consisted of sulphate of ammonia, 
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SCIENTIFIC NOTES. 


Mr. Joun BROWNING has communicated to the Royal 
Astronomical Society an account of a new method of mount- 
ing the silvered glass specula and diagonal mirrors in re- 
flecting telescopes (the invention of M. Foucault), which 
aro receiving more and more attention, in consequence of 
their cheapvess and portability. 

AT arecent meeting of the Academy of Sciences at Paris. 
M. Becquerel communicated a memoir on the gones of 
hailsturms in the department of the S-ine and Marne, 
based on the meteorological reports of several societies, I: 
is very remarkable that in sume spots (e.g., the foreat of 
Orleans) hailstorms should have been so very rare, while 
other places have suffered much and frequently from them. 
M. Becquerel acknowledges ignorance of the causes of this 
difference, but considers that they are terrestrial and atmo- 
spheric. At the same meeting a mewoir, by M. Peazole, 
was read on an important subject—the composition of the 
soda extracted from sea salt by Leblauc's process. Ina nots 
by M. Splitberger on the colouration of glass, read at the 
same time, he says, in regard to the diathermancy of coloured 
glees, that he bas not found any difference between black 
and yellow glase, White glass lets more radiant heat 
pass through, in the proportion of four to six. He dis- 
covered a striking analogy between yellow glass and heate: 
sulphur in regard tothe spectrum: When the glass was 
coloured reddish brown it extinguished all the more re- 
fructed rays of the spectram—the red ray alone remained 
visible. Smoked glass, on the contrary, let more yellow 
than red rays paas. A letter from M. Giraud was also read, 
in relation toa memoir by M. Dulaunay on the acceleration 
of the moon’s motion, ia which he refers to a remark in 
Prof-ssor Tyndall's work on heat, on the Influence of the: 
moon on the tides, and the consequent diminution of the 
velocity of the earth’s rotation. 

ELECTRICITY APPLIED TO SovnDING.—In deep sea 
sounding, the greatest difficulty is felt, even by experienced 
persons, in ascertaining the precise moment at which the 
lead of the sounding line touches the bottom, a matter on 
which the whole valu- of the sounding depends. An ap- 
paratua, invented by M. Hé louin, of Lyons, removes every 
uncertainty on tho point. The sounding line he employs 
contains within it, along its whule length, two insulated 
conducting wires, the upper ends of which are connected 
respectively with the poles of, a galvanic battery in the 
ship. The lead is in two parts, the lower one of which is 
partially inserted into the upper, and is capable of a limited 
vortical motion within it; so that, when left to hang freely, 
asmall empty space is left within the upper portion, by 
the spontaneous deacent, for a ehort distance, of the lower 
portion. To the upper end of the lower portion, and 
within the upper portion, is attached a commutator, which 
is contained in an insulating and waterproof sheath, and 
which, when the Jower portion of the weight is raised by 
contact with the ground, comes in contact with the ends 
of the conducting wires, so as to complete the circuit. 
Instantly, by means of the ordinary electro-magnetic 
apparatus, a bell is rung on board the ship, to attract the 
attention of the sounder, and a ratchet is thrown into 
action, which arrests the unwinding of the line from the 
drum on which it is coiled, so that no more can ran out, 
This apparatus is applicable also, when the lead is kept 
hanging down at a certain distance from the ship, of indi- 
cating the preseace of rocks or reefs, or that the water has 
become shallow, so as to give timely notice of approaching 
danger, 


ART NOTES. 


KENSINGTON and Brompton will be in a bustle at the 
beginning of April, when the National Portrait Exhibition 
will be opened; and this bustle will scarcely have subsided 
when it will be renewed by the International Horticultural 
Show; to say nothing of a possible Royal ceremony in 
connection with the Central Hall of Arts and Sciences, 
proposed to be erected on the plot of land, belonging to 
the Exhibition Commissioners, between the conservatory 
in tho Royal Horticultural Gardens and the Kensington 
High-road, and nearly opposite to the Prince Consort 
Memorial, now in slow progress. For the purchase of 
stalls and boxes in the Hall, the sum of £47,300 has been 
already subscribed, the price for a box in the first tier in 
perpetuity being £1,000, payable by instalmente; for one 
in the second tier, £500; and fora stall in the amphi- 
theatre, £100. The hail—which is to be available for, 
amongst other purposes connected with science and art, 
congresses (both national and international), performances 
of music, conversazione, and exhibitions of works of art and 
industry—consista, according to the published plan, of an 
arena, an amphitheatre, and two tiers of boxes, with a 
spacious corridor above these, affording room for the 
exhibition of pictures and sculpture. The building is an 
oval in plan, ab ut 270ft. one way and 215ft. the other; is to 
accommodate 5,600 persons; and is estimated to cost 
£200,000, exclusive of the value of the land, which will be 
granted by the Commissioners for 999 years, ata merely 
nominal rent. The Commissioners will also guarantee a 
considerable Dirt of the money required for the building, 
provided the pubile subscribe the rewainder needed, say 
£150 00), by May, 1867. If we understand rightly, the 
design adopted by the promoters of the undertaking was 
mate by the late Captain Fowke,— Builder 

Massrs. LUCAS AND Groom, Wigmcre-street, published 
some capital photographs from pictures by various artiste, 
and of diferent classesa—eo as to suit, no doubt, several 
orders of taste in art. Beet among them is a copy from 
Mr. Armitage’s ‘‘ Eather’s Banquet,” recently exhibited at 
the Royal Academy—a capital rendering of the subject. 
Wo have also two subjects of wrecks, by Mr. E. Duncan; 
a humorous subject, by Mr. Dever, styled Please have 
yon seen Mother? sa little girl’s question in the street; 
and others of inferior value, 
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PHOTOGRAPHIC NOTES. 


TRANSFERRING OoLLODIO-cCHLOBIDE PRINTS TO PAPER. 
These pictures, printed on glass or on mica 
ingly beautiful when transferred to paper. 
wax the glass, as recommended by Mr. Burgess, before 
coating. Mr. Frew bas described a good plan, Paper is 

repered with a gelatine solution similar to that for the 

burneam procesa, and dried. When wanted it is placed 
in clean cold water for a second, and laid on the glass 
plate, after the picture has been toned, fired, and well 
washed. This is best done by letting one edge come in 
contact with the glass, and then lay it down so that the 
water may flow away, leaving the paper in contact with 
the collodion film. Now place two thicknesses of blotting 
paper over it, and ran a paper knife over the whole, using 
a gentle pressure, when all air bubbles will disappear. It 
should next be placed in a warm soom to dry, and in an 
hour or two it will be ready to be stripped from the glass. 
Another method is described by M 

On InrexsirYina Neaativras.—After fixing and wash- 
ing, pour some of the iron developer over the plate, and 
let it remain one or two minutes; then wash the plate 
evenly but not quite thoroughly, after which apply sul- 
bide of potassium 1 ounce to a pint of water. Pour back 
nto the bottle and examine by holding to the light, and 
vepe! ad libitum. If this will not answer, wash off the 
sulphide, as directed for the iron, and apply the developer 
the secoud time, and repeat with the sulphide unti! the 
lights are as opaque and black as desired. As a rule, I 
should say that a fully exposed negative which is lacking 10 
vigour may be strengthened in this way better than in an 
other, and that an underexposed negative, or one wit 
jast the right exposure, may be strengthened best with 
the pyrogallic re-developer. 


GLEANINGS FROM SCIENTIFIC WORKS. 


—0 e 
M. HBERAPATH found that certain hieroglyphics traced 
on a linen bandego taken from a mummy were written by 
a solatiou of silver resembling marking ink. The silver 
fr eres on good authority, to have been dissolved in 
nitric acid. 


Ir has been ascertained that wax under a pressure of 
18,000 1b. on the squar3 inch requires thirty degrees 
additional heat to melt it, about one-fifth of the whole 
temperature at which it melts under the pressure of the 
atmosphere, 

FUSEL oil, an offensive product derived from the distilla- 
tion of spirits, when distilled with solphurio acid and 
acetate of potash, gira the oil of paars, Oil of apples is 
made from fusel oil by distillation with sulphuric acid and 
bichromate of potash. 


Aw American telegraphi»t is led to the conclusion tbat 
on some occasions the “auroral energy” is equal to more 
than thirty-two million horse power for each cubic mile of 
space. 

A Lis, evidently intended for optical Purposes, and not 
as an ornament, was found at Nineveh. It was plano- 
convex in sbape, and about one 8-5thin. diameter. Ic was 
made from a crystal of quarts. 

IF a person were able to count at the rate of 200 in a 
minute, and to work without intermission twelve hours in 
the day, he would take to count a billion 6, 944, 444 days, or 
19,025 years 319 days. 

THE great Polgooth mine in Cornwall has been worked 
for tin, with but short i since the time of the 
Fboniclans. The mine hal not been sunk one single fathom 
during the last sixty years. 


It is stated that waves seem to increase in height most 


nearly in the ratio of the square root of their distance from 
the windward shore. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 

The supply of timber, iron, steel, tools, rails, casting, and 
other plant, as they may be required, for the War Depart- 
ment works in the Portland district, from 1st April, 1866, to 
8ist of March, 1867. 

The Directors of the Swaffham Waterworks Company, 
Limited, are prepared to receive tenders for the construction 
of the following worke, in sections as numbered in the 
undermentioned specifications :—1. Tower. 2. Well. 3. 
Engine and Boiler. 4. Three-throw Pumps, 6. Cast-iron 
Tank. 6. Cast-iron Pipes. 7. Laying Pipes, and subject to 
the general conditions numbered 8. Particulars of Messrs, 
Atkinson and Sons, 6, Qaa ity-court, Chancery-lane. 

Erection of a gymnasium in Now-street, Cambridge. 
Particulars of Messrs. Sumpter, Hyde and Crane, 8, Free 
School-lane, Cambridge. 

Supply of wrought and cast-iron and other motal work 
for the reconstruction of the Waterloo-bridge over the 
river Irwell. Particulars at the office of the City Sur- 
veyor at the Town Hall, Manchester. Also works in exca- 
vating, and the supply of stone, brick, and labour. 

Eupplying and fixing the Ouse Valley Railway, in Sussex, 
about 70,000 lineal yards of POST and FOUR RAIL BAILWaY 
fencing. Particulars of Mr. John Pickering, 14, Chatham- 
place, Blackfriars, London. 

Completing the spire of the church at Wheatley, a 
station on the Great Western Railway. Particulars of 
the Rev. E, Eston, Wheatley, near Oaford. 

Erection of a police station, magistrate’s room and 
offices, at Wellingborough, in the county of Northampton. 
ao venules at the office of the county Surveyor, North- 
ampton. 

3 A $ bridge aa TE for vho oor 1 
of the borough o port. Particulars o A erle 
Civil Engineer, Blackburn, n 


aro erceed- 
It is well to 
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TENDERS SENT IN FOR BUILDING 
WORKS. 


For first portion of Buckhurst Hill Congregational 
Schools. Mr. J, 
cepted). £916. 

Alterations to house, No. 30, Bridge-street, Sunderland. 
Mr, J. Tillman, architect :—Stafford and Baker (accepted), 
£160. 

For the erection of two detached residences, for tbe 
Bedford Building Company. Mr. Usher, architect :—Winn 
and Fester, £1,620. 

For alterations to No. 15, Stockbridge-terrace, Pimlico, 
for Mr. L. Hart :—Wigmore (accepted), £262 10s. 

For alterations to No. 8, Upper Wimpole street. Mr. 
ye gee architect:—Warne and Son (accepted), 

2 2. 

For villa residence and stables, at Shepherd’s Bush: 
Mr. W. A. Baker, architect: - Ougbton (accepted), 42, 441 

For organ factory, ia New Inn-yard, Tuttenham-court 
5 r.. W. A. Baker, architect :—Oughton (accepted) 


For works at the Riding School, Seymour- place, Bryan - 
Messrs. Bird and Walters, architects: 


stone-square. 
Williams (accepted), £1,529. 

For house, Sunningdale Berks, Mr, Bartleet, archi- 
tect :—Conder (accepted), £2,887. 

For Congregational chapel, Bromley, Middlesex. Mr. 
J. W. Morris, architect :—Abrahams (accepted), £2,830. 


PRICES CURRENT OF TIMBER. 


Per load— £ 8. £ s. 8. 4 . 
@ndqual. 12 10 14 0 


Teak 968066 6666s! 11 10 12 10 
Quebee, red pn. 8 6 4 186 St. Petereburg 
yellow pine 215 3 10 vel. . . 10 10 13 0 
Memel sooveacee 0 0 0 0 Finland 2606860606. 8 0 10 0 
elm eee: 3 10 6 0 Memel LEZZEAILEKIET] 0 0 0 0 
Dantzic oak...... 3 10 6 0 Christiania, per 
r segeeuveceras 2 8 3 10 C. 12 ft. 
Memel filr. ... 3 0 310 by 3 by 
a2 22 6 % 8 & 310 d in. yellow 18 0 23 0 
we Gee, 20 210 meek =. lank 
Masts, Quebec, a n t zlo 
rd. pine... 6 10 8 10 per 40 ft. 
yellow pine 5 0 6 0 5 in. 014 0 0 
red pine...... 0 0 0 0 Sta ves, perstand - 
Lath wood, Dant. ard M. 
Im... .. .. 5 10 6 10 Quebec, pipe ., 80 0 85 0 
St. Peter .. 7 0 8 o 1 .. 20 0 35 0 
Yellow Pine, per Baltic crown 
reduced 0. pipe . . 170 0 190 0 
Canada, lst qual. 17 0 19 10 
MISCELLANEOUS. 
2 8. 4 8. 4. £8 
Poumon Stone pr Olive, Gallipoli... 56100 0 
eenrecsesees 8 0 Cocoanut, Ooch. 
ILS, d. ton Seeecceeseegs 51 10 52 0 
Seal, pale pr. tun 60 0 O O| Palm, fine ........ 41 10 42 0 
Sperm body 54120 0 0 0 Linseed Seeeeerccece 39 10 0 0 
Cod %% eoeeeeecrees 0 0 0 Rapeseed, Eng. 
Whale Sth Sea pale sepecoecaeaeg 49 10 80 0 
pale . 5 48 0 50 0 Cotton, geod esecee 32 10 89 0 
LATEST PRICES OF METALS. 
OOPPER. E 8. d. £ d. 
Britis h—cako and tle. .. . . . .. per ton 94 0 0 96 0 0 
Bheet Scorn oesorcasvacsansesseagocotsores do 96 0 0 101 0 0 
Iron. 
Pig in Scotland eee er ton. 3 18 3 cash. 
Welsh Bars, in Lon eee seee8 do 7 15 0 8 0 0 
Wales 0. do 6 15 0 7 0 0 
Staffordahire .., do 815 0 000 
Sheets, single in London do 10 15 0 000 
Hoope, first quality... . . e do 9 15 0 — 
LEAD. 
Pig Foreign... ee eee eee Per ton 20 0 0 20 8 0 
Red or minium CETLIT LETTET] do 22 0 0 —. 
QUICKSILVER LEELA] eee eee DEL bottle 7 15 0 8 0 0 
, STEEL. 
Swedish faggot eee eee o DOL ton 0 0 0 — 
ee SET ee do 15 5 0 18 10 0 
m. 
English Blocks... . . eee per OWE 4 10 0 4 11 0 
Banes b e 6 0 do 4 8 0 — 


‘LONDON COAL EXCHANGE. 


Parc oF CoaLs PER Tox. 


- Lambert’s West Hartley, 158, 6d.; Shaw’s Hartley, 
18s. 6d.; Walls End Gosfortb, 15s. 9d. ; Walls End Har- 
ton, 158. 9d.; Walls End Haswell, 19s.; Walls End 
Hetton, 19s. ; Walls End Tunstall, 16s. 9d. ; Walls End 
Hough Hall, 18s.; Walle End South Kelloe, 186.; Walls 
End Tees, 19s. 6d. ; Walls End North Staffordshire, 174.— 
Ships at market, 80; sold, 43; unsold, 37; at sea, 30. 


An EXCELLENT METHOD oF CLEANING VARNISHED 
PLATES.—Take one pound of old collodion, and add to it 
one ounce of muriatic acid, and shake well. Then takea 
varnished plate and flow with the above, on the varnished 
side, the same way as you coat a plate with collodion ; 
after which, lay it on the table, coated sideup. Ooat another 
plate in the same way, and lay this one on the other, face 
to face, so that the two varnished sides are together, and 
proceed in this manner until you have coated as many 
plates as you may wish to clean, and so let them remain 
tor at least fifteen minutes; then separate two plates and 
place them in some water, and at the same time rab them 
either with your hand or a cloth, when the varnish and 
collodion will all come off as easily as a collodion film which 
had never been dried. Wash well, and clean as a new 
plate.—Year Book ot Photography. 


W. Morris, architect:—Abraham (ac- 


(Marcu 16, 1866. 


IMPORTANT TO ADVERTISERS. 


The T opr tetor of the “ English Mechanic” gives inser- 
tion to Workmen’s Advertisements, ‘‘ Situations Wanted” 
at the charge of One Shilling sach Advertisement, if not 
erceeding Twenty Words, y additional Eight Words 
Fourpence, 


Postage stamps received from advertisers in the country. 
OFFICE, 75, FLEET STREET, LONDON. 


SITUATIONS WANTED. 


WANTED, to APPRENTICE (indoor) to an Engine 

Fitter, or Machinist, or any trade in the hardware 
line, where journeymen cen earn good wages, a strong lad, 
aged 16, understands slightly filing and turning. A small 


poa ua will be given. Apply to Mr, J. Aston, Hythe 
en 


IRONFOUNDERS, 
ANTED, by a General Moulder, a situation (in Mid- 
land Counties Pra Sober, aged 34. J.H, 
B., Post-office, Fordingbridge, Hants. 


ANTED, by a Young Man, a situation as CLERK 
orany out-door Zeu paion (not mental) where cons 
fidence is desired. M. M., Post-offloe, Emsworth, Hants, 


WANTED a situation by a young man, to go abroad 
as Working Eugineer.— Address ata · i tor 
X. Y., Post-office, Hammersmith. s * = 


FITTER and Machinist seeks a situation to make or 
he machinery ; can also make iron doors, 
boilers, 2c. References to present employers, J. O, 115, 

Dougias-street, Deptford, Kent. 


— e ̃ 
WEED, by a Competent Young Man. a situation a 

Engine Driver and to dorepairs, Fourteen years’ 
character from last situation —Addresg J. M., No. 3, 
Waterloo-place, New Cross, Deptford 


— L a — 

A Working Foreman or to erect and keep in repair 

tools, address. f. K, a Weat ates Pr Necking 5 
— 7 0 0 est-str 

Bermondsey, as = l * 


SITUATIONS VACANT. 


W TED, a first-class Ornamental Gothic Carver (ia 


stone and wood preferred). A to 
Sculptor, Worcester. P ) pply to R. L. Boul n, 


pene : ie nan ol 8 tera; ous Seon: 
om out-door work. wages, Addresa, 
A. B., Mr. Gooch’s, 55, King William street, E.C. 


sg arg 8 i good f Haod—Plamber, 
ainter, Glasier. ly to i ; 
Chislehurst, Kent, 8. E. PPI illiam Rose, Builder, 


a a ee a 
WANTED, a first-class Clerk of Works. Address to 

Mr. R. Moffat Smith, Architect, 83, South King- 
street, Manchester. 


JJ ðZſuÿrꝗ ] 

IRDERS.— Wanted, an Agent with an Office in London 

to solicit Orders for Wrought-Iron Gitdera, Bridges, 

oe, Apply by letter, with terms, &., A. Z., Post- 
ilston. 


— — . ·——— ＋— U.. 

6 Makers wanted. sik at Clark and Com 
_ pany’s Patent Shutter Worke, Rathbone-place. 
EWELLERS.—Wanted, an Improver tothe Pearl aud 


Diamond Setting. 18, Oatharine-street, Copenhagen - 
street, Birnsbury. 


sce sch . 
Ca wanted, near Kiag s-cross, to do work at 

his own home. Apply 10, Belgrave-street, Argyle- 
square, 


ANTED, an energetic Foreman of Joiners. Address 
stating age and reference, 0 A. B., Post-office, 
Olapham-common, 8. 


r 0 
W Teo or Three Carpenters and Joiners. Appl 

at the New Buildings, Manor - way, Blackheath 
Park, Blackheath. 


PARTNERSHIPS. 


W in a Machine Tool Business, where an addi- 
tion to capital and an increase of orders are required. 
Address full „ to J. G. Arnold, Deaoon'a, Led den- 
hall-street, London. 


. a Gentleman, with Chemical 
experience, to Invest £1,500 ; return for outlay about 
£500 annually. Address, Box S 23, Post-office, . Liverpool. 


WO Practical Engineers, well versed in locomotive, 

marine, and stationary engines, hydraulic, crane, and 

neral machinery, desire a Partnership in small worke. 

Nan invest £1,000. Address, Alpha, 21, Iron Gate, 
y. 
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FOR SALB, 


HAGE: (24 horse) and Cornish Egg-end Boiler, with 

Driving Shaft and Band Steam Gauge Piping. Side 
of Mr. Fenemore’s Livery Stables, West-street, We. 
street, Sonth Hackney. 


— . —— a 
1 PATENT of a HIGH-PRESSURE COCK to be 

Disposed of, just pstented. Apply, 1, Upper Gordon- 
street, Kuaton-equire, W C. 


Lon with 8 feet bed, 131 centre, and s'ido rest; 
Drilling Machine, with 4 feet Fiywheel; suitable for 
wood or iror. Apply to 188, St. George’s-strect, Est. 


HIGHLY finished, second-hani TURNING LATHE, 

on mahog«ny frame and fitted with ahnamenta 
chucks, tools, and instruments, curvilinear, »eciprocativ 
aad apiral apparatus, mahogany chest of drawers, an 
cases of tools. Particulars of W. J. Evans, 104, Wardour- 
treet, Sobo. 


A SMALL LATHE, 8} inch centre, aud t ola for ditto. 
2, Liverpoo)-street, Finsbury. 


PORTABLE FORGE, nearly new, £3 103. 


Guilford-street, Russell-square. 
Apply, before 12, at 189, City-road. 


28, Little 


NOMBER of CARVING TOOLS, in good order. 


yr (good strong); weight, 30lbs. 13, York-street, 


Globe - road, Mile-end-road. 


ANDSAWING, Mortising. Tenoning, Fret- cutting. and 
other Wood Cutting Machines. Commercial Iron- 
works, Kingsland. road - basiu. 


ve one of the best and leading thoroughfares of the city, 
a PHOTOGRAPHIC BUSINESS. Apply, Y.Z, Mr. 
Sanford’s, 18, Red Lion-square, W.C. 


EVERAL PORTABLE and FIXED ENGINES; also, 
a 10 horso Traction, with all the latest impruyements, 
J. W. Lee and Co., Qreen-strect Wor ke, Leicester. 


— 


ORIZONTAL ENGINES of Twelve, Ten, Eight, Six, 

aod F., ur Horse Power, of first casa construction aud 

finieb. Apply to Cuthbert Russell, Steam Engine, Manu- 
facturer, Strood, Rochester. 


WANTED TO PURCHASE. 


Second-hand overhead traveller, in good repair, 
$ Address, with particulars, price, &c., and where to 
be seen, to S. Tiickett, 24, Mark-line, E.O. 


WO Condensing Beam Engines, on columns frequiring 

no engine hous)—one 6)-horse power and 7ft stroke, 

the other 30-horse power and Gic stroke, Apply to Wil- 
liam Charles, Milisands Forge aud Rolling Mills, Sheffield. 


MMEDIATELY, 300 to 40) tons of Pebble Pitchers. 
Apply by letter, to T. T., Stanley Bridge Wharf, 
King'e-road, Chelsea, S. W. 


W NTED, to Exchange a Small Pair of NEEDLE 
TELEGRAPH INSTRUMENTS, with bels for a 
Model Steam Engine.—Address B. B., Box 7, Post · office, 
Southport. . 


ee ee 


DUBLIN 
INTERNATIONAL EXHIBITION. 


No. 632—Ciass D—Szorion 22. 


PRIZE MEDAL 
AWARDED TO 
SORA TWOOD’S 
PATENT SAFE AND LOCK COMPANY 
(Limited), 


LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, 
POR THER 


FIRE-PROOE SAFES, LOCKS, &. 
WITH SPEOIAL MENTION OF THE 
“WEDGE PROOF FASTENINGS” 


Or 
8. CHATWOOD 


ENGLISH MECHANIO AND MIRROR OF SCIENCE. 


NEW BOOKS. 


Will be published Marcu 15, 1866, price bs., 


DESCRIPTIVE TREATISE on MATHE- 
MATICAL DRAWING INSTRUMENTS. 


By W. F. 8TANLEY, 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.O: 


The above work wili contain a description’of all the Drawing Instru 
menta that are ofany valuo to the professional draughtsinan, and how 
to use thein. Also particulars of their construction, qualities, selection, 
preservation, and suggestions for improvement. It will include a 
dereription of Instruments for striklug useful grometrical forma—as 
arcs of bigh radii, the ellipse, helia, parabola, conchotd, geometrical 
ornaments, &c., with many ituportant popular Instruments of which 
adequate description has never appeared in print; as the Ediograph, 
Centrolinead, Comp ting Scale, Geometrical Pen, Ac. 

The work will be serviceably bound in cloth, and illustrated by 
over 200 Knyravings 

Subscribers’ names received before the date of publication will have 
prouf copies of the work seut post- tree. Remittance 5a. may be in 
postage stam pa, 


One Volume, post 8vo. with portrait, price 3s. 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 
Establishing the origin of the art. 

By HENRY DIRCKS, C.E, &e., 

Author of The Life of the Marquis of Worcester,” &c., &c. 
London: E. & F. N. SPON, 16, Bucklersbury, E. C. 


BOOKS ON ENGINEERING 
AND ARCHITECTURE 


RATIS, and POST-FREE to all of the 


World, E. and F. N. BPON'S CATALOGUE ot BOOKS, 
New and Second-hand, relating to Architecture and Building, Civil, 
Mechanical, aud Military Engineering, Metallurgy, and Mining 
Ship Building, and Nautical Affairs, Mathematics and Natural 
Philosophy, Trades, Manufactures, &c., &c. 


London: R & F. N FON, 16, Bucklerabury. 


— ⁰ 


Just Published, in 4to. case, price 3s, 
[DIAGRAMS iving WEIGHTS of IRON 
GIRDERS up to 200 Feet span. By B, BAKER. 

London: E. & F. N. BPON, 16, Bucklersbury. 


WORKMEN'S WAGES. 
AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen's timo. 
Masters’ Edition, bound in cloth, 2s. 6d., or 82 
Workinen’s Hlielon, folded for the pocket, 1s., or 14 stampa. 


HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand. 
MICROSCOPES. 
OW TO USE THEM.—Third Edition. An 


Illustrated and Descriptive Catalogue, contalning the names 
of 1,500 Microscopic objecta. Post-free for six stampe.—F. and J. 
AMADIO, 7, Throgmorton-street, E.C. 


MERICAN MECHANICAL AND 
ENGINEERING BOOKS, Trubner & Co., 60, Paternoster-row, 
London, have always in Stock the best American Mechanical and 
Engineering Works, and are receiving additions weekly. Books not 
in Stock can be procured in about five weeks. 
TRUBNER'S AMERICAN and ORIENTAL LITERARY RECORD, 
mblished monthly. 58. per annum post free, contain full particulars 
of every new scientific book published in the United States. 


RADES UNIONS. By the Author of the 
„ Working Man's Way in the World.” 
1. Their Objecte. 
2. Strikes from the Strikers’ Point of View. 
3. General Considerations, 
See the LEISURE HOUR for March, price 6d. 
56, Paternoster · row; and all Booksellers. 


NPROTECTED INVENTIONS. — Infor- 


mation for Inventors to the best and cheapest means of pro- 
tecting their inventions, under the Patent or Desigus Acta,” by Mr. 
M. Soul. Member Soc. of Arts, formerly conductor of The Artisan 
Journal.“ Free by post. on „ British and Forelgu Patent 
Office, 3. Leadenhall- street, E C. 


THE PATENT CAP FOR MAPS, DRAWINGS, 40. 
Disc at end 


. Flan “ Capped. 
ESSRS. WALLIS and Co., beg to draw the 


attention of the Pablic, but especially of those engaged in 
the Engiucering or Architectural Professiuns, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
fogs, and indeed, of rolled! documents In general. 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that mapa, &., become penetrated with dust ; that the 
enda got torn or frayed ; and, frum the wan’ of a ready means of 
reference, much time islost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils, 
Ite advantages may be briefly anid to be- (I.) That the, Cap” preventa 
the adinission of dust. (2.) That it prevents the ends of the map, 
&e., from being frayed, torn or dauinged. (3.) That it economises 
space, (4) That it affords a ready index. In fact, ita simplicity is 
but equalled by ita usefulness, and only surpassed by the economy of 
time and trouble which its use ensures. (5.) The cylindrical en- 
velope is for the conveyance of maps, plana, c., vy book post, or 
otherwise, affords great facilities tor travamission, saving the expense 
of wooden rollers, and the trouble of covering, and, further, can 
be used again and again. 

To be had only of the Patentess, 
Wu. WALLIS and Co. 
1, Charles-street, Parliament-street, Westminster. S. W. 
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W. HARTS HIGHLY ALBUMENIZED 


F, and other PHOTOGRAPHIC PAPERS. 8s. 6d. per Quire post- 
free. Paper prepared for Wholesale houses, 

F. W. H. 8 VOLUMETRIC APPARATUS, 

F. W. H. s GOLD and SILVER SAVER. 

F. W. H's ECONOMIC FILTER and PERCOLATERB. 

F. W. HART'S MAGNESIUM LAMPS, the first and best intro- 
duced, from Ss. upwarda, Wire or ribbon, &c. 

N. B.—F. W. H. having seen unprincipled imitations of his inven- 
tions, he cautions a generous public against being Im posed on. All 
genuine articles bear his name and Trade Mark. Huustrated Circular 
of che above and other inventions on Applicatlon. 

52, CANTERBURY-ROAD, near Rlogsland- gate, London, N. 
Post- othce Orders on Kiugsland green Office. 


PLANS, ELEVATIONS, &c., Made, Copied, 
Traced Reduced, or Enlarged, in the beat manner, at moderate 
charges by J. J. GREENE, 63, Upper Stamford-street Blackfriars, 


QGOREW CUTTER'’S GUIDE, 
Price ls, 6d., or stamps, 


Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches, 

Tables for Tap making for Engineers, } to 6 inches, Gas Taps jin. to 
2 inches, Mr. Whitworth’s thread and make. 

sh boraph showing a mew radius gear invented by the author 

0 awor 

“May be had at James Martin, 19, Wilson-street, New Crossroad, 
weptford, Kent. 


SUF FELL, MATHEMATICAL 
INSTRUMENT MAKER, 11, BRI DGE- STREET 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her 
Majesty's Government. The pockot sots of Instruments, 
from 16s. to 42s. ; Telescopes, 5 miles range, from 6a. 6d. ; 
10 miles ditto, 88. 6d. and 10s. 6d.; Boxwood scales, engine 
divided, 2s. 6d.;T squares, la. to 5s. ; Measures and Rules 
o fall nations, Post-office orders payable at Charing 
Cross branch. Liste of pricesforwarded on application. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextanta, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Coin passes, Ivory and Boxwood Scales. Land Chains. 
Ac., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY'S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatas, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Rosa, Dallmeyer, and others. Instruinenta bought or exchanged. 
Catalogues forwarded on receipt of three stamps for each. 


AUTION to ARDHITECTS and BUILDERS, 


Io consequence of complaints arising from the substitution of 
INFERIOR and SPURIOUS ARTICLES instead of 

SMITH'S PATENT DOUBLE-ACTION DOOR SPRINGS: 

SMITH’S PATENT WEAIHER-TIGHT WATER BA; an 
SMITH'S PATENT WEATHER-TIGHT CASEMENT FASTENING 
for FRENCH WINDOWS 
The above are mst respectfully requested to observe that all 

GENUINE ARTICLES are stamped with the NAME and ADDRESS 
BMITH, Patentee, 69, Princea-street, Leicester-equare, London 
and SUCH ONLY are WARRANTED 


CONTRACTORS, ENGINEERS, SHIP 


BUILDBRS, COLLIERY OWNERS, &c.—Se:tions and Prices 
ferwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock frou of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, tel ph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colli A 
ot Train Rails; Hoop Iron, Bar Iron, Nail Rods, Siit Nut Iron. Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
ecriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
Forgings, Castings, and Railway Material of every description. 

@OHN HORSLEY, 


Tron ncy Office, 
2, ST. ANN’S SQUARE, MANCHESTER, 


WINTER OOUGHS, COLDS, ASTHMA, & INFLUENZA 


ARE SPEEDILY GURED BY THE USE OF 


SPENCERS PULMONIC ELIXIR, 


Prepared from the Recipe of the late C. Sponcer, „ Burgeon, ete, 
Salford, deservedly celebrated as the most successful practitioner 
in all pulmonary affections. 


To invalids whose ailments are increased in frosty and foggy 
weather, it isanever-failing source of comfort and ease from aufferin 
enabling them to breathe with freedom during the keenest frost an 
thickest fog. BPENCER'S ELIXIR every property which eau 
be bencficialin cases of COLDS, COUGHS, ASTHMA, and all Com plaints 
oftbe Chest and Lungs. The importance of a medicine of this kind 
must be obvious to all who consider that in a climate like our own, 
CONSUMPTION comes “like a thief in the night,” and too often 

alns the mastery over its victims before even ita approach, much 
fees its presence, is suspected. Consumption is one of the mest 
common and fatal, and, Jet us add, inost distre-aing diseases to which 
the inhalitants of this country are exposed; the duty, therefore‘ 
becomes paramount. upon all who have the means of repelliug uch 
an enemy. to urge its adoption upon others; and such means are pro- 
vided in SPENCER'S PULMONIC ELIXIR. 


Prepared with great care hy the Proprietors, T. ROBERTS and 
Co., 8. Crane-c mrt, Fleet-atreet, Londan.— May be had of all Medi- 
cine Vendors in the Kingdow, in bottles at 1s. IId. and 2s. 9d. each. 


NATIONAL INSTITUTION for DISEASES 


of the SKIN, 10, Mitre-street, Aldgate. 
Phy sician— Dr. BARR MEADOWS, 8, Hinde-street, W. 
Open on Monday and Thuradar evenings from Five till Eight, and 
on Wednesday and Batniday evenings from Seven till Nine. 
Froe letters are available for vecessitous applicants, 
THOMAS ROBINSON, Hon, Bee. 


OLLOWAY’S OINTMENT AND PILLS.— 


High and low, old and young, rich aud poor, have availed 
themselves of Holloway’s reincdies, aud have in gratitude testified 
to the success which has folluwed their employment. Few maladies 
can befall mankind which do not admit of alleviation, relief, or 
cure by these bealing, soothing, aud purifying preparations. The 
action of the Ointinent and Tills is wholesuine in the highest degree, 
and never can be harmful in either external or internal ailments, 
Holloway's remedies cure sores, ulcers, sprains, bruises, diphtheria, 
chest complaints, indigestion, derangements, and bilionsuess. In 
influenza, bronchitis, hoarseness, congbs, shortness of breath, and 
palpitation of the hear, this Ointment should be well rubbed upen 
the wall of the chest night aud inorning. 


382 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


[Marcu 16, 1866. 


UPFIELD GREEN, 


JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. 


NEW WORKS ON ENGINEERING, 
Military, Civil, and Mechanical. 
ARCHITECTURE, SURVEYING MINING, BUILDING, MONUMENTS, AND DECORATION, 


PUBLISHED BY 


ATCHLEY & CO, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


NOTICE ! E. BOURDON’S | 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti and 
Zambra, and will be forwarded post-free on application. 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


1, HATTON GARDEN, 59, CORNHILL, 122, REGENT STREET, and 153, FLEET STREET, 
LONDON. 


DAMPNESS IN BUILDINGS EFFECTUALLY CURED 


DECAY or STONE, BRICK, WOOD, 
Or IRON STRUCTURES 


PERMANENTLY ARRESTED, 
OR IF NEW 
EFFECTUALLY PREVENTED!!! 
BY THE USE OF 
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ha an a SZERELMEY’S 
ERU SILICATE ZOPISSA 


GRANITIC COMPOSITIONS. 


The Preservative Compositions 


— 


THE SILICATE ZOPISSA | 
Is the onl 
: to ‘oe — of the the IRON ROOFS, &c., of the 


HOUSES OF PARLIAMENT. 


e Printed Returns to the order of the Honourable the House of 
98 dated e 8th and May 1dth. 1860, which give the Reports 
of Professor Faraday, Sir Roderick Murchison, and the late Sir Charles 
Barry, all of which Reports incontestably prove the great success of these 
Compositions, 

These processes have also been largely applied in the Redecoration of 


ST. PAUL’S CATHEDRAL. 
TAN DARD GAUGES, Surface Plates, Straight 
Edges, 


THE GRANITIC COMPOSITION 
process applied | Has been applied to the Wwüolk off Successful during erir ad pia 
i 


having 3 so eminently 
j which they have 
and Private Buildings and 
Ko., Szerelmey and Co. have established 
the manufacture and supply of the Com- 
positions upon a very large scale, and are now enabled to 
execute all orders with the utmost des tch. 
MERCHANTS AND SHIPPERS SUPPLIED. 
For prices, and furtber particulars, address to the 


CITY OFFICES OF SZERELMEY & co. 
394, KING WILLIAM-STREET, LONDON 
E.C. (Close to London Bridge.) 


PERIN’S PATENT FRENCH BAND 


Works, Shipping, 
extensive wor 


Scales of Length, and other Tnstraments of Precision of 72 SAW BLADES. 
* GARSIDE, 17 o ff 7 | 
LEATHER DRIVING BANDS i dat 
for Machinery, (Well Stretched), N SAMUEL WORSSAM & CO. 


Having purchased of M. Perin, of Paris, the sole 
right to Import and Sell his BAND SAW BLADES 
throughout the United EAR Sores beg to announce 
that they are now iu & position to supply these Saws 


from 1l-l6th ofan inch to 8 inch 
to 50 feet in length. n 


Leather Hose Pipes, Fire Buckets, &o. 
W. GOODWIN, AND C0., MANUFACTURERS, 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 


2 


Price Lists Free. 


ESSRS. WELLS AND HA LLhave al ways 
in stock every description of 8 Silk, and Cotton 
Covered Wires for ae pee ppa „Bells, &. 


THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREET, SOUTHWARK, S. E. 
AxD 60, ALDERMANBURY, EO. 


QTEAM ENGINES, 2}-HORSE POWER, 
HORIZONTAL, with GOVERNORS, PUMPS, &c., 


COMPLETE, £15 15s. 
RAY, MEAD, & CO., 28, Upper Thames-street, E C. 


Illustrated price lists on application. 


The vast superiority of Perin’s Band Saws over any 


£ others in point of finish, toughness, durability, and 
3 evenness of temper, is now everywhere admitted, 


Ni > a o stock of all sizes 
* 2in. wide. from which — ll supply orders rh ti 


A 
within twenty-four hours 


For Price Lists apply to 


' SAMUEL WORSSAM & CO. 


SAW MILL ENGINEERS, 
804, KING'S-ROAD, CHELSEA. 


— — 
RO WN and CO.’S TABLE and LABORA- 
TORY GAS STOVE is the most ELEGANT, Economie, and 
really useful Gas Stove ever offered to the Public. 
The following are a few of the uses to whicb it can be applied. All 
sorts of domestic cooking upon the table. It will boil Three Pints of 
Water in Five Minutes, and readily fuse dentist's metals, For 


ORIZONTAL ENGINES, Cornish and | Frist. 1. purposes, it isinvalnable, | ‘a Ra tind: 


Vertical Tubular Boilers of all ers on hand, or in course Brown and Co,, Gas Engineers and Sewing M 3, Museum- 
of construction. A to JOHN S H and €o., Engineers, 97, - „ W. 
irer er Eondon, 128 street, Oxford- street, London 


Messrs. Brown and Co., have a vacancy for an Indoor Apprentice 
boilers su y this firm! can be classed A on the books of | tothe G i 8 Machi - 
theNattonal Boller InsuranceCo, (Limited), mium required nt and Sewing Machine Business, Small pre 


TUCK’S PATENT STEAM PACKING. 
FOR STEAM-ENGINES, PUMPS, &c. 


ADVANTAGES.—A more perfect va- 

‘= cuum ts obtained, Friction redused, 
3 t saving in oil and tallow, and ths 
acking is gradually and completely 
becoming hard 


worn away without 4 
Thus obviating the necessity for 
drawing the old Packing 


J. H. TUCK AND CO. 35, 
CANNON STREET, E.C. 
= WORKS, LAMBETH. 


co., 
ARK,” which i a Eo 
M * n ure . 
u each length 0 
ATENT PACKING, as alm: 
Rubber Manufac- 
ures, 
VALVES GUARANTEED QUALITY. 


Sueer Indi A-RUBBER. 
x, TUBING, BAND, BUFFERS, 


J. H. TUCK AND CO. 35, 
: > CANNON STREET, E.C. 
TRADE MARK. WORKS, LAMBETH. 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TJOL MAKERS, 

191, OLD KENT ROAD. 

SMALL SCREW CUTTING, TURNING, AND PLANING. 

eee, 3 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arrange trom instruction according to 
requirement. 


JAMES LEWIS, 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOO!. 
MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELD~ 


(Late of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Work 
out to Scale. 


AMATEUR S LATHES. 


ENTLEMEN who require a Turning or 
Screw-cutting LATHE would do well to order of 
RICHARD PEARCE, 
LATHE and TOOL MAKER and MACHINIST, 
77, GREAT SUFFOLK-STREET, BOROUGH, S.E. 
Lathes ready for use from £3 10s. j 


JAMES MUNRO 


(From Messrs. Holtzapffel and Co.) 

ENGINEER and MACHIN IST, 
Manufacturer of Lathes, Planing Machines for Amateurs and Man- 
facturers. All kinds of Lathe Apparatus, for Ornamental Turni . 
Engiueer's Tools, &c. Boring, turning, planing, screw and wi-.i 
cutting, dividing, &c, 


4, GIBSON-STREET, WATERLOO-ROAD, 8. 
— *—e 
DUPRIEUXS ANTI- CORROS IVI 


PREPARATION FOR PREVENTION OF INCRUSTATIv © 
BOILERS, 
Extracts from Testimonials. 
MR. J. A 


. ABBOTT. 
Sir,—We have used your 8 for some time and find it 
gba tna 8 be ee t Eger of the Boiler, better tra% 
any other com on we have ore.—We remain, Sir, your 

obedient rervants, BARRY BROTHERS. 7 
Sir, —We havé used your Composition for about twelve mor: 
and find it the best we ever used, our boilers being free from koale, 
su pra Soon as Orte 


1 "y — 8 Please ree = 

1 ient, and onlige,—Yours respectfully, FORD, Managi::; 

Engines to Mes rs. we and Co. mR 

Agent Mr. JAMES ABB Str ig a Dockhead, Bermond-cy 
ndon. 


— —— ͤ —.uin— 
MOREY ADVANCED in sums of any amount 
for * or short periods, one or more sureties required, exc-):t 
the security of a deposit or m given. assurance ie 
es ae ATIONAL QUARDI ASSURANCE COMPANY 
( ted), 484, Oxford-street, Bisomsbury, W.C. 
I 
on Securit y 


HOS. BOURNE, Sec. 
£5 00 to LEND in Small Sums, 
of Leaseholds, and re able mon i l- 
be, s 75g. AMO Z be bee 5 Seis 
yea . 4d. years, s. 8d. th. 
"Mr. MALDEN, 37, Hart-strect, Bloomer, W.C. 
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PATENT HOLLOW STEAM PACKING. 
of this 


Glazed and Solid Tubing for Gas, Speaking 
Di Ir proot Goods,” or any description of Indis- 


Price st or ctrenlar, with full description of ing. to be had of 
and Patentees of Hollow Steam Packing. 


Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S. E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has Bok 
removed to the above address. 


AMATEURS LATHES from 868, 


STEAM ENGINES for THE MILLION. 


E es requiring SMALL STEAM ENGINES, 
from One to Twenty Horse Power, will do well, before giving 
orders, by uiring at the KENN ET IRON WORKS, 

et DENG. where nes and Boilers of the best material and work- 

WANAND can be obtained at such prices never before offered to the 


MESSRS. DEACON & DUTTON, PROPRIETORS. 
T. IMPROVED LEATHER DRIVING 


STRAPS FOR 3 are stro 
a effective, more durable, and eost co less 
other kind of Driving Belt. Special Straps for Portable Engines. 


Manufactory, see md Teee Coen Wareh ous, 


61, Mazk-lane, Mr. H. FRRRABEE, Age 
RSO T. ACTIN G LUBRICATORS 


Testiggomials and Priess Posi free. 


Apply to BDWIN H. NEWBY, 
30a, King Wittiam Street, London, E.O, 


gone ook bien * n steam previous to 
A TET. ON, at =D and — 
A o 
pot ATER MIRREN ta ot met 
Barlow smd 2 London, WC. Es. 
w 0 . * 
tablished #1 na a 
ee eee r igre 
Tos ing, g Out, and Disposing of 
28 775 to 2 En. Wu street, 5 a arpi oo 2 


. Patent Office, 48, King 
7 be had oft application , 


[NVENTIONS secured by Patent or Regie 


tration, on moderate terms, by application to Mr. WILLIAM 
9 of hr lr s 25 years’ experience in such matters). 
British Patent Agency, 62, Chancery-lane, W. 


O INVENTOR S.—GE NE RA L 

PATENT OFFICES.—L. de FONTAINEMORRAD, 

$ South-street, Finsbury, London ; 10, Rue de la Fidelité, 
aris ; Minimes, Brusse Provisional 


Belgian Patent, £3 10s. 
PDATEN 18 rot IN VENTION S.— Fall 


instructi sas appl ng to Mr. W. 
T. RAWLE, Ofise usa , btained by app 1 Small- 
street, Bristol. 


OTICE TO INVENTORS.—Office for 


NOB a Oo, te 
ABBQUARE 0 an 40 7 


PATENTS. .—-MESSRS. LAXTON many 
years ee to Farenin and Architect's J j5 ) 


Den LONDON DRAWING ASSOCIA- 


TION e ru 
Agne Drawing 


Maps, 
ood Engraving, Elestro 2 
— d „London. lose siamp for pro- 4 
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Registered 
MM 


Trade Mark 
on each 
Telescope. 


THE 


‘DYER’ 


TELESCOPE. 
WITH LEATHER SLING AND CASE, 10s. 6d, AND WITH ASTRONOMICAL 
EYE-PIEOE, 15s. 6d. 
This Telescope hag an Achromatic Object-Glass 1'1 inch diameter. It possesses a magnifying 


ower of 144 time 
superficial, and will read a church clock at FOUR MILES, and distinguish windows in houses at TEN MILES. The 
Astrouemical Eye-piece and Sun-glass, ifying 334 times superficial, converts it into an Astronomical Telescope, 


showing Jupiter with his Satellites, th the Solar spots, Lunar mountains, &c. 
Sent CARRIAGE FREE TO ANY RAILWAY STATION IN ENGLAND. 
MANUFACTURED ONLY BY E. d. WOOD, OPTICIAN, ETOC., 74, CHEAPSIDE, LONDON. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTfEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


c EXCELSIOR,” “ PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 
S easy le to learn; t in action, and liable 
I ene Tt wil TUCK, HEM, PEL vil, GATHER, CORD, 1555 — 
and sews from two ord and the 


res no rewinding seam, if out at every 
weh, will nob rip. Price feo 20 te Prine List s Free. 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANU FACTOBY—GIPPING WORKS, IPSWICH. 


Orickmer's Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


PATENT WIRE LSE JOINT PACKING.. .. N A. per ib, | INDIA-RUBBER CORE PACKING . oo ls. 4d. per lb 
CRICKMER’S PATENT PACKING . Lu. 9d. 5 Do. OOTTON) 23: 6d. 
This Packing takes less Tallow to lubricate it than than any other, and being a Piiable Metallic Surface. but little Pressure to 
keep it wen is a t sa in friction 


PATENT TA ine a CATORS. 
STRETCHED LEATHER MILL BANDS, ‘HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &o 
Auron iber, Millowners, and others are "Cautioned against Purchasing a E badok Motallic Packing, purporting ut be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their Authorised Agents. Price Lists on Application. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 


The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LAKE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. Ja egual tool je sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SOREW-OUTTING LATHES. 


E. BOURDON’S PATENT GAUGES—GIFFARD’S INJECTORS. 
Drawings and Prices on Application ta 


W. T. HENDRY & Oo., 73, Quam Srnzxr. Lonvos, E.C. 
RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH ha succeeded te the B of his late Fa has been established upwards 
18 JJC tor ieventisss Ek eps cae may be had Gratis, by applying (personally, 
ous m OF 800 ro on for ioven me ma 
er by latte, wt hie OFHIOE FOR PATENTS, 7, STAPLE INN, LONDON * . 


3 


PATENTS: 
R. VAUGHAN, Member ot the Society of British, Foreign, and Colonial 


Transacts every description of business o je with Letters Patent for Ik for Inventions, Provisional protection, 6 to 
6 guineas. A “Guide to Inventors” free by post, 
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W. BLACKETT, o 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the ‘Year 1861), 


MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS’, IRON SHIPBUILDERS, AND BOILERMAKERS’ TOOLS, 
FROM NEW AND IMPROVED PATTERNS, 


The Machines now on Hand and for Sale consist of Self-acting, Sorew-cutting, and Turning Lathes, 6}, 7, 8, 10, 11, 143, and 16in. centres, with 
beds 6, 8, 10, 12, 18, 14, 16, 18, and 20ft. 1101 Twenty Drilling and Boring Machines, of various sizes; e Blotting Machines, 13in. stroke; 
Punching and Shearing Machines for 4, 8. 1. 1 is and lin. plate; double-ended ditto, for 4 and lin. plate; Shaping Machine, 10in. stroke ; 1112 with 
two tablea, 10in. stroke; ditto, with two a n. eads and two tables, with bed 9ft. long, stroke 16in. ; ' Plate- bendin Rolls, 8ft. 6in. long; P 
Machine, 4ft. x 2fr.; ditto, in. x 14in.; Bolt-ecrewing Machines, Hydraulic Jacks, Screw Jacks, and other tools. Apply as above. 


MERCHANTS AND SHIPPERS 
Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stook, ready for immediate delive All goods warranted to be of sound materia] and good workmanship. 
N Á For price and f i particulars apply as above. P 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, 


For Sale, and Ready for Delivery :— 


Height of Centres. Length of Bed 
64 Inches, 6 Feet. 
7 ” 8 ” 
74 ” 14 e 
8 ” 8 * 


U 

8 ” 12 n 

, 

10 ” 16 8 
1 * 
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[PRICE TWOPENCE. 


GARDNER AND ROBERTSON’S AUTOMATIC STOP GOVERNOR. 


Ta best steam engine tbat can be constructed, 
as regards proportion, design, and workman- 
abip, runs very defectively unless it has a good 
governor, Where the load 
om it constantly varies, 
tee will be at 
one time high, or at 
another low, if some mea- 
sures are not taken to 
regulate the quantity of 
steam admitted to the 
cylinder. 

In these ergravings we 
illustrate a new self- 
acting governor which not 
only regulates the flow 
of steam to the cylinder, 
but also serves as a stop 
motion in case of emer- 

y when the engineer 
is not close to the throttle 
valve. The ends are ob- 
tained by the construction 
of the valve, and the 
mechanism which operates 
it 

By referring to the 
engraving in Fig. 1, a 
weighted lever, A, may 
be seen. This lever has 
its fulcrum at B, and con- 
nects with the throttle 
valve stem by a square 
socket, C, in which it is 
free to move up or down. 
This weighted lever is 
provided to take up the 
lost motion, in the joints 
and pins of the governor 
arms, and to partially 
balance the valve, thus 
rendering it easy to move, 
and very sensitive to the 
action of the arms, 80 
that apy change in the 
load of the engine, whether 
an increase or decrease, 
is instantly felt at the 
throttle valve, and more 
or lees steam admitted as 
may be required. The 
balls tend to depress the 
valve, while the weighted 
lever tends to raito it, 
eo that as the velocity of 
the arms changes, the valvo always f.llows 
them, and therefore acts instantly us before 


stated. 
Fig. 2 shows the valve This valve is a hollow 


| 


cylinder, A, with four guiding 
three seats acting on four seats in the 
It is thus made for these reasons—being hollow | tween the seats D D and E E. If a belt breaks, 


is slightly raised 


ber, C. 


i 
enn 


and having clearance between the cats (as given 


by the guiding mee „it is balanced so soon as it of six weeks’ work by twelve men, , 
ro for the steam | brought to Halifax, N.S., from the Well'ngton 


presses both on the inside and outside of it. 80 Company's claim at Sherbrooke. 


m the seat, 


— ee M 
— 


wings, B, and | long as the engine runs regularly, or at a uniform 


velocity, the valve floats in steam, aud plays be- 


however, or it is desired to stop the engine from 
any part of the building, a wire or line, led from 
any room, communicates with the weighted lever 
and raises the valve, so that its seats close the 
openiogs at D, and shuts off the steam from the 
engine, thereby stopping it at once. A weighted 
lever also furnishes a medium for regulatiog the 
speed of the engine. 

This valve and governor is the subject of three 
patents, all secured through the Scientific 
American Patent Agency, the last one bearing 
date November 21, 1865. 

The inventors and manufacturers are Messrs. 
Gardner and Robertson, of Quincy, Illinois, 
America. For further information address them at 
that place. 

VALUABLE veins of tin ore, yielding about 75 
per cent. pure metal, have been opened near the 
north end of Gold Mountain, in Idaho. 
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A Bar of gold, weighing 284o0z. 6dwt., the result 
has been 
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THE ENGLISH MECHANIC AND MIRROR 
OF SCIENCE AND ART. 
TWOPENOE WHEKLY. 


No, 50, March 9:—M. Flandrin’s Patent Machinery for 
obtaining Motive Power from Ammoniacal Gas, with 
two fine Engravings.—The Advanco of Wages Movement. 
—Galvaniziog.—The Art of Ooining.—Electro-Metal- 
lurgy.—Trecing by Suplight.— Breaking Blocks of Cast 
Iren.— Drake's Gas Engine.—The Cigar Ship.—Impre vo- 
ments in „„ for Iron Ships. —Sul marine 
Telegraphy.—Perspective in its Application to Archi- 
tectural Desigu.— The Lathe and its Uses.—Heat and 
Motion. 

No. 51, March 16 :—Robbins's Method of Preserving Wood. 
—Copper Smoke and Sniphuric Acid.—On Pigments. 
Perspective in its Application to Architectural Design. 
— Tel graphy.—Preparit g Objects for the Microscope.— 
Phot: graphy.—The System of the Universe. Detonating 
Meteors of February and November.—Trade Disputes.— 
Recent Researches on Metals and Alloys.—Motive Power 
from Ammoniaca! Gas.—The Lathe and its Uses — 
London Association of Foremen Engineers.—Correspon- 
dence. —Prico Lists, and much other useful information. 
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THE ENGLISH MECHANIC 


AND 
MIRROR OF SCIENCE AND ART. 
Every Tuesday, Twopence. Monthly Part for 
; March 9.1., post free, 11d. 
„Title Page and Index, One Penny. Cases for 
_ binding, One Shilling and Sixpence. 
It is solicited that all back numbers be ordered at 


once. 
147, FLEET- STREET, London, and all Book- 
sellers, 
ig a a 
TO ADVERTISERS AND CORRE- 
SPONDENTS. 
All Advertisements and Communications for the 
Editor to be sent to 75, FLEET STREET, 


O ADVERTISERS. 


As the Exorisn Meonanio and Mmror or Sor- 
ENCE AND ART addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper of the kind established, it offers 
unusual advantages as an advertising medium. 


SCALE FOR ADVERTISEMENTS, 


Five lines 9 00 eee eee eee eee 
Every Additional Line (Nine 
Words) eon eee eee eee ese 
Whole Page. ove 
Half Page eoe LALJ LEKI eee eee 
One Column eee ooe ooo oso ovo 
Post-office orders to be made payable to GEORGE 
Mappick, Fleet-street Branch. 


The Cugleh Mechanic, 
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A NEW INDUSTRY FOR IRELAND. 


SUBJECT which must affect all thinking 
men is the sad condition of Ireland. Years 

come and pass away, and still there rings out the 
old, old cry, startling and fresh as ever—‘‘ Justice 
to Ireland”! What cause there tnay be for this 
everlasting „it is not our intention to demon- 
strate. Suffice it that both English and Foreign 
capitalists shun the shores of the beautiful Sister 
Isle ; and the Jabour which might be so profitably 
employed at home, rushes westward with a heavy 
curse on its lips und a desire to lift its brawny 
arm in the commission of political matricide. Very 
sad is it to think that this is and has been the 
case, and that there are millions on the other side 
of the Atlantic hating us with a hate bitter and 
acer But it must be a soutce of congratulation 
to Ireland’s well-wishers to learn that the Govern- 
ment is earnestly engaged in endeavouring to get 
at the ‘‘reason why” of the existing state of 
things; all those who really are acquainted 
with Irish matters are being consulted ; and there 
remains not the slightest doubt on our mind of the 
intention of Government to bring forward remedial 


much 


measures so soon as their information is perfected 
and the existing excitement has subsided. Should 
these measures be broad and comprehensive, there 
can be no doubt but that capital will seek employ- 
ment in Ireland ; and once set the fertile isle on a 
proper footing, and peace and plenty, under 
Providence, will also take up their abode. At 
present, to the majority of Englishmen, Ireland is a 
terra incognita, Many know more of France, 
Italy, and Germany, than of the county Galway ; 
in truth, it is a very Herzegovina to most folks— 
something always turning up in the papers, the 
latitude and longitude of which is not very clearly 
defined. Capital, like a monitor, would very 
eoon open up the land to the British school, and 
te to Galway and back for 50s.” would become a 
popular tour. And then the dolor would die away 
and the new industry we wot of arise; for so soon 
as quiet reigns again, a descent is to be made on 
the rich stores of dolomites which Ireland pos- 
serses, and turn them into cement. Mr. Mallet, 
C.E., in his address to the Institution of Civil 
Engineers of Ireland, said great things of them, 
which we can simply say are perfectly corect. 

Sainte-Claire Deville, the celebrated French 
chemist, discovered that some compounds of hy- 
drate of lime and hydrate of magnesia afford a ce- 
ment of eminently hydraulic properties, and setting 
rapidly under water. He has farther found that the 
natural dolomites, which consist of carbonate of 
lime and carbonate of magnesia in proportions 
either of one atom of each or of two or three atoms 
of the lime carbonate to one of magnesia— if cal- 
cined at a veryjlow red heat and ground to powder, 

roduce, without any other treatment, a fast-setting 
hydraulic cement, which becomes go hard that it may 
be employed also as an artificial stone, which, for 
architectural purposes, retains the fine warm tint of 
colour of the dolomite in its natural state. In many 
parts of Ireland dolomite is abundant as a quarry 
rock! It can: be obtained of a fine, cream-white 
colour, very free from iron and manganese, which 
would in the preparation darken its colour as a ce- 
ment. The amount of heat required for its calci- 
nation is very slight, and may, with great advantage 
and cheapness, be communicated in furnaces heated 
by gas evolved by the imperfect combustion of peat, 
of which, dness knows, there is to spare in Ire- 
land; emplaying a modification of Charles Siemen's 
regenerative furnace. The calcined stone can be 
ground by water power—lIreland is also great in 
that—and the casks for packing the cement may 
be a subsidiary manufacture, And even made from 
small native timber. But little skilled Jabour is 
required, thè materials are all at hand, the product 
directly marketable, and at & price that ought to 
compete with Portland cement. Furthermore—and 
persons ambitious to patent even a toothpick are 
requested to make a note of this—the process which 
has been given to the world by Deville is hampered 
with no patent.“ And there are tens of thousands in 
Ireland now whose position would be much im- 
proved whose dolors would be changed into re- 
joicings—by the introduction of the“ industry of 
chavging dolomites into cement. 

There is still a fine prospect for Ireland; 
paper makers, engineers, ship builders, fishery men, 
oyster and salmon breeders, are wearying for the 
day when Peace shall once more wing her way to 
Erin’s isle, for instead of getting ten and fifteen 
per cent. for their money in other hands and lands, 
they can see their way to fifty in their own hands 
athome. May peace soon usher in the forty per 
cent, 


THE WORKING e kA THE REFORM 
ILL. 


3 approval has been awarded 
to Mr. Gladstone’s Reform Bill by all our 
leading journals. From certain quarters, daya before 
even a sign was made in the House of Commons, 
grumblings were heard because a member of the 
Government had refused to receive a deputation 
on the subject of the lodger franchise, but these 
have died away, and now the Bill has been laid 
before the House; and we are fully convinced that 
the majority of our Englieh mechanics will find 
admire aad very little to disparage 


therein. Its contents may briefly be summed up 
as follow :— 

Beginning with the county franchise, it is 
proposed to reduce the £50 to a £14 occupation 
of a house, with or without land. This will add 
171,000 persons—almost entirely of the middle 
classes—to the present constituency. It proposes 
to put copyholders and leaseholders within Parlia- 
mentary boroughs in the same position as free- 
holders. Respecting ‘‘ special franchises,” the Bill 
gives a vote for the place where he resides to every 
savings bank depositor of €50 of two years’ stand- 
ing, subject to the obligation of an annual 
claim. Passing to the borough conatituencies, the 
extensions in the borough franchise contemplated 
in the Bill affect two classes—those who lived in 
houses above £10, and those who lived in houses 
below that value. With regard to the first, it is 
intended to abolish the ratepaying clause, which 
would add 25,000 persons to the register, and to 
require that the name of the compound house- 
holder, whose rates were paid by the landlord, 
should be placed on the ratebook, whence it would 
pass by a spontaneous process to the register, and 
thus 35,000 new voters would be created. Res- 
pecting persons occupying portions of a house (flats 
or instance) and lodgers proper, they are to be 
placed on the register if they show by an annual 
claim that the premises which tbey occupy are of 
the annual value of £10. The Bill also proposes 
a £7 rental suffrage, which, making all the deduc- 
tions requisite, would enfranchise 144,000 working 
men, for whereas a £10 franchise could not easily 
be attained by a working man who had not £2 a 
week wages, the £7 franchise could be reached 
with 26s. weekly wages. The general result will 
be an addition of 400,000 voters to the constituent 
body, of whom 200,000 will belong to the work- 
ing classes ; and this would amount to a repre- 
sentation of somewhere about two in five of the 
working classes. The necessity of residence will 
be abolished, and dockyard labourers deprived of 
their votes. 

Respecting the present share of the working 
population in the franchise, Mr. Gladstone said 
that he had gone over 200 boroughs and had 
gathered together about 60, in which the propor- 
tion of the working classes possessed of 
chise, taken as a whole, was not less than one- 
third. He gathered 30 other boroughs, probably 
of greater importance, and in those 30 found 
that the proportion of the working classes was not 
more than one-tenth ; and, said Mr. Gladstone, 
“ this distribution is not only unequal, but I must 
say, as a northerner, that itis aleo least where it 
ought be largest, that is, in the towns of the 
north, will give you six towns by way of 
example. In Oldham, with a constituency of 
2,665, the working classes are 315, or 1 in 8. 
In Halifax, with a constituency of 1,771, the 
working classes are 124, or 1 in 11. In Brad- 
ford, with a constituency of 5,189, the working 
classes are 438, or 1 in 12. In Leeds, with a 
constituency of 7,217, the working classes are 
523, or 1 in 14. And last of all there is Roch- 
dale (where, he mentioned, the co-operative system 
had been successfully worked out, and made a 
source of the greatest comfort and profit to the 
working classes). In Rochdale, with a constituency 
of 1,358, only 68 working men are enfranchised— 
1 in 20!’ He contended, in a lucid speech of two 
and a half hours’ duration, that the enfranchise- 
ment of 1832, as regards working men, had not 
been an excessive one, and that the great advances 
since made by the class entitled them to an ex- 
tended share in the government of their country. 
Comparing statistics he showed that while in 1832 
the working men qualified to vote were 31 per 
cent. of the whole, they are now but 26} 

It would be loss of time to go further into this 
great subject; doubtless every working man in 
the United Kingdom has long ere this read 
eagerly every line of the proposed measure, and 
the long debate on it. But we cannot help draw- 
ing attention to the fact that the Times seems 
doing its beat to throw cold water on both the 
Reform Bill and its originators. Probably it con- 
siders that Earl Russell has a taint of “the people 
about him, and that the haute noblesse are not 
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sufficiently represented in office. We have great ON PIGMENTS.* they possess and to the brightness and purity of 


respect for the Times; it a journal magnificent 
even in its blunders, but we fancy that even the 
Times has gone a step too far in trying to 
damage this Gladstone-Russell measure. We think 
shat in stating our conviction that the Bill, so far 
as it goes, is all that earnest thiaking men could 
desire, or rather, perhaps expect, we but repeat 
the conviction of our readers as a body. Next 
year we hope to see some alterations made in the 
distribution of seats; and, should this Bill pass 
into law—reducing the term in the £50 savings 
bank clause from two years to one and the sum 
to £30—from the date of its coming into operation 
we may look for a reduction in our annual ex- 
penditure, which is simply one-third more than it 
ought to be. 

And now we have done with politics; it is a field 
we do not care to enter, but the subject is in every 
man’s mind, and—it is of importance to every 
laver of his country, every English mechanic. 


ELECTRO-METALLURGY. 
Per ik G is similar in principle to typeing, but 
a little instruction is necessary :—In the 
first place a solution of cyanide of potassium and 
silver, or as it is called Argento cyanide of potas- 


sium, takes the place of the solution of sulphate of 


copper in the precipitating trough. 

Let me caution all who attempt to make or use 
this solution that it is a deadly poison, both as 
cyanide of potassium, or as the Argento cyanide. 
It is certain death in a few minutes to taste it, yet 
its smell to me is so alluring that I have frequently 
wished to know the taste; it is fatal should it 
enter a scratch in the skin, and I believe photo- 
graphio artists suffer from its effects by using iq 
only. The toy known as Pharaoh's serpenta con- 
tained this, hence their danger. They were 
dangerous aleo on account of the mercury, in short 
they were composed of the sulpho-cyanide of 
mercury. I cannot point to any work on chemistry 
where such a villainous character is given to this 
salt: the most severe I have seen lately says it is 
highly dangerous. I think that was Justus von 
Liebeg. Brande does not mention it, but I should 
for ever blame myself if any reader of these chap- 
ters met an injury for want of a caution. 

One way of preparing the solution is to purchase 
an ounce of nitrate of silver, dissolve in a pint of 
water, and add a solution of salt and water, until 
a white precipitate, which is the chloride of silver, 
no longer falls, allow it to stand in a dark place a 
few hours, to settle and become compact, then 
pour off the liquid and add clean water ; do this 
three or four times. Dissolve now, one ounce of 
cyanide of potassium in s gallon of water, and 
mix this with the chloride, a clear solution should 
thus be obtained, which will contain nearly one 
ounce of silver ; it is then fit to form the bath. A 
silver electrode now takes the place of the copper. 

If you can purchase the chloride of silver dry 
instead of the nitrate, of course it saves the 
trouble of precipitating, but the process is not 
difficult, and as nitrate of silver is manufactured 
so largely now for photography, it can be tought 
much cheaper than you can make it. Should you 
require to buy more cyanide of potassium than 
you require for immediate use keep it in a wide- 
necked stoppered bottle, secure from the air and 
water, otherwise it changes into cyanate of potassa. 
Should part of it so change, the remainder is not 
useless, but there is that much wasted. 

ERRATUM.— In the last chapter lead should not 
have been classed with zinc, &c., as requiring a 
special solution.— Mowvs. 


TESTIMONIAL TO Mg. GEORGE PorrzR.— Last 
weck Mr. James White, M.P. for Brighton, pre- 
sided over a meeting of about 250 working men, 
assembled in one of the rooms of Exeter Hall, to 
present to Mr. George Potter, who has taken a 
prominent position in connection with agitations 
and disputes of artisans, &c., an address, expressive 
of their esteem, together with a purse of 300 
guineas, contributed mainly by working men, but 
including also subscriptions by eight members of 
Parliament and about thirty gentlemen belonging 
to the upper and middle classes. 


II. 


Until lately, owing to the great scarcity and 
dearness of the metal from which Cadmium yellows 


are obtained, they were little known. Cadmium is, 


however, now found more abundantly, and con- 


sejuently the yellows have become proportionately 
cheap and plentiful. 


Chrome Yellow. Chromatc of Lead. The power 
and brilliancy of the various chromates of lead— 
lemon, pale, deep, and orange, have caused them 


to be much employed. Yet they are rank in tone, 
and are not to be depended upon for permanency. 


The lead base of the chromates is liable to blacken 
and the lighter yellows have a 
Of the 
chromates of lead, the Chrome Orange is the most 
durable and the least exceptionable. It is, however, 
liable to the changes of the lighter chromes, though 


by foul air, 
tendency to become greenish in their hue. 


in a less degree. 


Yellow Ochre. There is a great variety of yellow 
They are found 
abundantly in most countries, and especially in 
our own. Their tints range from a bright, though 
not vivid, yellow, to deep low tones of brown 
yellow, which latter is known under the name of 


earths falling under this name. 


Brown Ochre. The finest kind of Yellow Ochre is 
that known as Oxford Ochre, and this is the kind 
chiefly used in painting. It is a most serviceable 
pigment in oil, fresco, and distemper, and it is not 
prejudicially affected by light, impure air, or other 
causes of deterioration and change. 

Naples Yellow. Antimoniate of Lead. A light, 
warm, opaque yellow, formerly much uscd, It is, 
however, so liable to change by admixture with 
pigments that contain iron, such as the ochres, 
Prussian Blue, &c, and even by contact with 
metallic iron, a steel palette knife, for instance, 
that its use is now but very limited. All the tints 
of Naples Yellow are readily and accurately 


imitated by admixture of deep Cadmium Yellow 
and white, and these are now employed to replace 
the untrustworthy tints of the Naples Yellow 


pigment. 

Raw Sienna Earth. Also a native pigment ; 
in many respects of great value. It has more 
transparency than the ochres, and it is equally 
permanent. 

Burnt Sienna Barth is the raw sienna earth 
burut, and is of a rich orange russet colour. By 
the operation of burning, it acquires warmth, 
transparency, and depth. It is a very durable 
and eligible pigment. 

Vermilion, Sulphuret of Mercury. There are 
several varieties of this pigment, the orange, the 
pale, the deep, and à purplish tint, known as 
Chinese Vermilion—the latter now but little used. 
The difference of tint between the several kinds is 
but slight. The pale and the deep vermilion are 
those mostly employed in decorative painting. 
Neither light, time, nor foul air, effect sensible 
change in true vermilion. It is frequently adul- 
terated with red lead and other inferior pigments ; 
but when unmixed and pure, vermilicn is per- 
manent, and eligible in oil, distemper and fresco, 

Indian Red. A native earth containing a 
large proportion of peroxide of iron. It varies 
considerably in its hues, and is valued for the 
clearness and soft lakey tone of its tints. It is 
very permanent, and is an eligible pigment in oil, 
distemper and fresco. 

Light Red. Calcined yellow ochre. The brilisncy 
of the red being in proportion to the clearness and 
purity of the ochre employed. Mixed with white, 
light red gives a beautiful range of tints of pale 
and deep flesh colour. 

Venetian Red, Prepared from calcined sulphate 
of iron; somewhat similar to light red in tint, 
but more powerful, and of a more scarlet hue. 
Very permanent, and has all the qualities of good 
ochres. 

There is a class of red pigments consisting of 
native earths, such as red ochre, Armenian bole, 
red chalk, &c. These red earths abound in 
England. They are all useful and permanent pig- 
ments of more or less value, according to the body 
ERSS 


From “The Art of Mural Decor ation.“ Winsor and 
Newton, 88, Rathbore-plice. 


their tints. 

With these may be named the Coloothars, mostly 
obtained, like Venetian red, by the calcination of 
sulphate of iron. ‘They vary in tint, according to 
the process of manufacture, from full, low toned 
red to brown red and purple brown. They furnish 
very durable colours, which unite well with all 
other pigments. The whole of the iron pigments 
give very permanent, sober tints. 

Madder Lake. Of all the transparent red lakes, 
and they are very numerous, those obtained from 
the madder root possess the most desirable qualities. 
They are brilliant, transparent, and, above all, 
permanent. They do not change by the action of 
light or impure air, and they are not injuriously 
affected by mixture with other pigments. 

An extraordinary variety of lakes of different 
hues, all permanent, are obtained from the madder 
root in addition to the red lakes. They are known 
by the names of flesh madder, Rubens’ madder, 
madder purple, madder brown, &c. Of these the 
two latter are the most important. The use of 
madder purple, chiefly on account of its high 
price, is almost entirely confined to water-colour 
drawings. The madder brown is very much 
cheaper, aud is more generally employed. It is 
a powerful marrone brown of great beauty, depth 
and transparency. 

Lake, crimson, scarlet, and purple. The lakes 
obtained from cochineal are all more or less affected 
by strong light, which weakens their tints, and in 
time deprives them of colour. Their extreme 
beauty and transparency, however, causes them to 
be extensively employed in all kinds of ornamental 
painting where permanence is not absolutely de- 
manded. The deeper tints, the purples, are the 
most permanent. 

A low-toned purple lake is obtained from lac, 
whioh is tolerably permanent. Red lakes are also 
prepared from a variety of dye woods which yield 
red tinctures. These are, without any exception, 
fugitive. 

Genuine Ultramarine, the most celebrated of all 
pigments, ancient and modern. A most exqui- 
sitely beautiful blue, varying from the utmost 
depths of shadow to the highest brilliancy of light 
and colour ; transparent in all its shades, and pure 
in its tints, so eminently permanent that it remains 
perfectly unchanged in the oldest paintings. Un- 
fortunately, the great expense of fine genuine 
ultramarine forbids its extensive employment in 
decorative painting. 

French Ultramarine. Though wanting the high 
merits of genuine ultramarine in brilliancy and 
purity, the imitation pigments, known as French 
Ultramarines, effectively replace the genuine colour 
for almost all purposcs. The imitation ultramarines 
possess, in a subdued degree, the characteristics 
and qualities of the genuine. They are brilliant, 
transparent, powerful, and permanent. They are 
now made, by various procesecs, of different de- 
grees of excellence, at prices varying with their 
quality, and of tints ranging from pale to deep. 

Cobalt Blue, a clear, light, brilliant azure, of 
great value where clear light blue tints are re- 
quired. These tints approach in brilliancy the 
paler tones of ultramarine. Cobalt Blue has not, 
however, the transparency and depth of ultra- 
marine. This pigment may be considered to be 
permanent, the slight changes to which it is liable 
affecting it but rarely. 

Smalt is an impure vitreous Cobalt Blue, varying 
much in its qualities. The finer kinds are ocea- 
sionally used in decorative work. It is almost 
always of a coarse, gritty texture, and of little 
body, Smalt is, on this account, sometimes ap- 
plied to work by strewing the dry powdered pig- 
ment upon a flat ground of white or blue oi] paint 
immediately after the latter is laid on, whilst it yet 
remains wet. 


— 


Ir has been suggested that a large fraction of the 
heat by which tle temperature of the body of the 
sun is maintained is the result of the continual 
recurrence of the process of magnetisation by the 
impinging action of tbe ether of space. The pene- 
tration of cosmical matter into the photosphere is 
another source of h at. 
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Ixro the hopper or dish which surmounts the 
marking machine the blanks are discharged from a 
bag, and an attendant guides them down to the 
cup at the base of the hopper, taking care that 
they fall horizontally, and pile themselves regularly 
in it. When the transference of a strap from a 
lcos2toa fast pulley puts the grooved ring in motion, 
the ratchet-wheel also turns, and its miniature 
teeth catch, one by one, the blanks which rest upon 
its edge and forces them down the slide. The 
running ring, by force of friction, causes the blanks 
to revolve horizontally between itself and the 
grooved segment opposite, and thus administers to 
each a severe squeezing. They fall in rapid suc- 
cession—at the rate, indeed, of six hundred per 
minute —into a basket placed below for their re- 
ception. It is necessary, therefore, for the work- 
man in attendance to have a quick hand and a 
sharp eye to feed the cormorant machine with 
sufficient food to meet its huge demands and its 
rapid digestion. 

In order that the action of this ingenious 
contrivance may be completely understood, we 
append an illustration of a Mint marking 


machine, by the aid of which 
the operations just described 


will be readily traced. As has 
been stated, this apparatus is 
adaptable for every denomination 
of coin, the space between 
the living and dead grooves 
being regulated by ‘‘ set screws.” 

It is thus of universal ap- 
plication, and the changes are 
effected in a very short time. 
Its rapid movement and small 
liability to disarrangeinent form 
its principal recommendations to 
the favourable notice of scientific 
and practical men. Granting, 
now, that a batch of golden discs 
have passed through the marking 
process, and thus been supplied 
with their preparatory rims, it © 
will be well to accompany them to 
the next department, which has 
very much the appearance of a 
bakehouse, but is, in fact, the 
annealing room. 

The rolling and drawing to which 
the fillets of gold from which the 
blanks were punched have been“ 
subjected have rendered the latter 
hard and unyielding, whereas they 
should be soft and impressionable. 
Fire and water are the agents 
which will produce those effects, 
and to their action the blanks 
must now be submitted. The 
annealing room is furnished with 
six ovens on the reverberatory plan, 
and which are heated by means of 
Juckes's self-feeding and smoke- 
donsuming furnaces. Numerous cast- 
iron pans, each capab'e of accom. 
modating 2,804 pieces of gold, small 
iron carriages for supporting the 
charged pans while in the ovens, 
counterpoise weights for balancing 
the oven doors, trays, and other 
minor accessories, make up the fit- 
ments of the room. In recounting ` 
the annealing episode in the 
parentage and birth of our “yellow boys it 
will be convenient to confine attention to one 
detachment of them, because the mode of treat- 
ment is the same in refereace to the millions which 
annually leave the royal establishment, and reach 
the innumerable channels and creeks of general 
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boiling-hot sulphuric acid (diluted). 


quickly absorbs all the oxidised alloy.* 


two plates of wrought-iron, luted round with fire- 


clay so as to exclude the air and prevent excessive 
oxidation of the alloy during the heating opera- 
tion. The loaded pan is placed upon the oven 
carriage, and the whole is backed at once into the 
fiery prison-house. The door of the oven is closed, 
and the annealer, like a careful baker, keeps 
watch and ward upon the progress of his batch. 
This he does by peering at intervals through a hole 
in the oven door. 

About forty-five minutes serves for heatiog to 
redness the box of gold, and then it is withdrawn 
and deposited on the stone floor to cool. Arrived 
at the black stage of temperature the lids are re- 
moved, and the pan is inverted over a copper dish, 
in“o which the blanks, of course, fall. The dish 
and its rich contents have now to be removed to 
the pickling and bath-room, where are boilers for 
hot pickle, cisterns for cold, and abundance o 
water baths. The quenching arrangement is the 
primary one attended to in the pickling apartment, 
and it is effected by dropping the gold into acio- 
lander resting in a vessel of cold water. The 
completes the softening business, but it leaves ths 
blanks somewhat discoloured. They have to be 
treated for this complaint by the exhibition of 
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Silver blanks, it may be observed, undergo 
analagous treatment as regards annealing and 
pickling, although stronger doses of acid are ad- 
ministered, and they emerge from their final bath 
in a “frosted” condition. Bronze blanks, after 
annealing, remain many hours in cold acid, and 
are then more completely brightened by mechani- 
cal friction in sawdust. 

The drying room is the next destination of 
our yellow-faced friends, and a sieve placed 
on stretching bars over a hot plate receives 
them. The plate itself is heated by flues pass- 
ing beneath it, and it is covered bya layer of 
beech-wood sawdust. Some of this latter is 
shovelled into the sieve, and a kind of dry sham- 
pooing operation is performed by the workman in 
attendance upon the blanks. By dint of rubbing 
and shaking, and repeated importations among 
them of clean and warm sawdust, all moisture 
disappears very soon, and the glittering pieces are 
left high and dry upon the meshes of the sieve. A 
hot-air bath, fitted with what is technically known 
as a muffle, and which greatly resembles a primitive 
coffee -roaster, completes the drying-out process, and 
rids the blanks of every particle of sawdust, which 
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falls through the perforations of tbe muffe. 


Now, therefore, the pieces are: 
prepared for stamping ; and while. 
other batches are, in d succes- 
sion, passing through the various 
stages from the cutting-room to- 
the drying-room, we may advance 
with these to the coining press, 
and witness their conversion into 
current money of the realm. In the | 
press room weighing is again put 
into practice, as a check upon the 
workpeople and a guide to the 
officer in charge, As the candidates. 
for sovereignty are now, however, 
divided into smaller quantities, 
namely, of 151b. troy each, they 
are virtually counted, for the law 
does not allow of individual varia- 
tions which would equal the weight 
of a single sovereign in the gross 
weight just named. When 15 lb. 
of the precious material is placed 
in the scale the weigher is quite 
certa n that he has 701 blanke, and 
this quantity is known as a jour- 
ney,” 3 8 word 
journée, and which originally sig- 
nified, when band coining — 
a single day's work. Of course, 
n balancing up, the officer of the 
department pursues a similar course 
of combined weighing and count- 
ng, and thus assures himself of re- 
eiving back as many pieces as he 
ave out for stamping. 

The press room contains eight 
power prees for general coining, 
— and one hand press for stamping 
silver pennies. They are arran 
in single file along the middle of 
che handsome apartment; and a 
platformof some 2ft.6in. in height, 
covered with iron plates, surrounds 

them. The presses are very compact 
machines and their beds—solid 
masses of cast-iron of great depth 
andweight—rest upon stone foun- 
daiions. An arched tunnel at a 
considerable depth allows access to 


the holding down bolts of the whole series of 


allows this to be accomplished readily, and with | presses. A good idea will be gained of these 
its contents it is placed in the open boiler of acid. | mechanical money- makers from our artist's 
A sharp stirring ensures the contact of the sur- | delineation of a Mint Coining Press. The 
faces of all the discs with the potent fluid, which | whole of them were constructed b the 


celebrated firm of Boulton and Watt, and they are 


circulation, The workman's first duty in the an- 
nealing room is to deposit the contents of a bag 
into a fluted mahogany tray, and to shake the 
marked blanks into rouleaux, By the side of the 
tray stands the annealing box or pin, and to this 
the rouleaux are speedily transferred. They rest 
on their edges in rows, and are then covered with 


lander is then conveyed to the opposite side of the 
room and treated to a douche bath, which washes 
away all traces of pickle, and leaves the blanks of 
a bright yellow hue indicative of their sterling cha- 
racters. 


* This waste has been provided for in the melting depart- 
ment, and it leaves the gold of the exact standard required. 


on the vertical screw priaciple, as distinguished 
from the lever press now growing into favour in 
some foreign mints. Through the centre of the 
press passes a coarse pitched treble threaded screw 
of five inches diameter. This works freely im æ 
brass box or nut of considerable length, The 
lower end of the screw which is of wrought-iron 
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has a plug of hardened steel fitted into it, and this 
is highly polished. Below the steel plug, and so 
disposed as that its upper surface, also of hardened 
steel, shall come into contact with the screw-end 
is the obverse die receiver a. It will thus be 

thered that a movement of the main press screw 
up or down will cause the die receiver, and the die 
also if it be present, to ascend or descend. 
Firmly screwed to the bed of the press and im- 
mediately below the upper die is the lower or 
reverse die receiver and die with its adjusting 
screws. Screwed to tho left side of the press is 
the blank feeder or layer-on b, an ingeniously 
contrived apparatus, the mission of which is to 
convey discos to the dies for striking, and to displace 
those which have been struck. 


(To be Continued.) 
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THE SYSTEM OF THE UNIVERSE.“ 
(Continued from page 371.) 

HOSE who have not learnt to distinguish the 
T orbital paths of the heavenly bodies from 
their paths through space, will be perplexed by 
a fancied complexity in the mutual 
relations of the several simultane- 
oasly revolving concentric sys- 
tems, and, seeing only a vision o 
motion warring inst motion, 
may be tempted to deny the pos- 
eibility of solar motion altogether. 
Such persons when walking up and 
down the deck of a steamer under 
way, should consider how com- 
pletely their own uniform pace on 
the deck is independent of the pro- 
gressive movement of the vessel, 
and how tranquilly it is carried 
on (in smooth water) notwith- 
etanding that progressive move- 
ment, although when computed 
from a coast line, along which 
they may be passing, the personal 
velocity by the land diminishes in 
walking against, but increases in 
walking in the direction of, the 
advancing steamer. They will then 
perceive that the motion of the 
individual members of systems is 
not affected by the proper motion 
of their centres, but continues its 
own course and rate as tranquilly 
as though those centres were at 
reat. 

This is an important astrono- 
mical principle ; Vat the general 
force of the example through which 
it is learnt is sometimes over- 
looked, because the single circle 
of comparison, the zodiac, cannot 


give its evidence as a continuous 

stream, like the sana line, . 

the concentric relations o 0 — 
solar system are considered, its tes - n 
timony then being only reached by 


computing the residual change 
from epoch to epoch ; and it is in 
this manner that the real nature 
of the several inter-dependent 
motions has been determined. 
The vastness of the scale of the motions of 
the concentric, celesti-polar theory, deserves 
special attention. Some idea of this may be 
formed from the fact that such a base lice as the 
mean diameter of the earth's orbit, computed at 
more than 180 millions of miles, fails to produce 
an appreciable divergence from parallelism in, its 
polar axis—a sensible conical motion, or natation, 
being only reached through the diameter of the 
orbit of the sun—its culmination in the passage 
round the orbit of the central sun, marked by the 
successive substitution of one star for another, as 
the polar star, in succeeding epochs of time. But 
convincing evidence of it is found 
in the istent aspect of the stxry firmament, 


in which it is extremely difficult to detect the 
Henry Pratt, Esq., in The Reader. 


by far the most 
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existence of any change in the inter-stellar relations 
the only change that has hitherto been det srmined 
having been attributed to a proper motion of the 
several stars implicated. 

A change has been noticed, however, in the 
position of some of the stars, such as Sirius, 
Arcturus, and Aldebaran, which points to the 
possible action of a general cause; for these stars 
are slowly passing to the south. This is an 
{mportant fact with reference to the theory I am 
advancing, for it is possible that this southerly 
recession may be an apparent, and not an actual 
motion ; and in reality depend upon a drawing of 
the sular system towards the north. 


Could this ba proved to be the case, it would 
fnrnish the first evidence that concentration is 
in the aut of taking place throughout the entire 
compound system. 

But concentration is taking place in the intra- 
zodiacal system. The progressive shortening of the 
tropical year, already noticed, proves this. So 
also does the secular diminution in the obliquity of 
the ecliptic ; as well as that advance of the position 
of the moon in its orbit attributed to a secular 
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MINT COINING PRESS. 
acceleration of its motion; and the progressive 
diminution in the eccentricity of the earth’s orbit ; 
and as, even apart from the motion of the centric 
sun, eccentricity ia the orbit of the central sun 
would cause that body to draw its entire system 
nearer to the celestial polar centre, as it drew 
nearer to the centric sun, it can, therefore, 
be considered as established that such a general 
systemic concentration is in actual progression. 

The possibility of an attraction acting upon the 
earth from the north celestial pole, is pointed at 
by the analogy of the attraction of the earth upon 
the moon, in virtue of which the latter always 
turns the same hemisphere towards the terrestrial 
systemic cantre of gravity. 

The evidence that such an attraction has acted 
upon the earth is found—1. In the accumulation 
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of the land in its northern hemisphere. 2. In the 
configuration of its continents, which, for the most 
part, taper towards the south, as though the 
superficial grouping of the land had taken place 
during a process of sedimentary deposition towards 
the north. 3. In the much greater depth of the 
southern then of the northern oceans, which shows 
that the accumulation of the land in the northern 
hemisphere is not the result of a mere accidental 
surface arrangement, but affects the whole mass 
of solid matter. 


The evidence that such an attraction may be 
still acting on the earth is found—1. In the 
maguaetic storms, which occar simultaneously on 
the earth and the sun, notwithstanding their great 
distance apart, accompanied by—2. Luminous 
aurorm, which, from the general direction of their 
lines of radiation, and the flow of their luminous 

ulsations from the north, are termed Northern 

ights. 3. In the general set of the magnetic 
0 as tested by the action of the maguetic 
needle. 


The evidence that it is so acting is found in the 
gradual elevation of the land in the northern hemi- 
sphere, which progressively in- 

creases its ratio with approxima- 

tion to the pole. 

An exception must be noticed 
here in the equally slow subsidence 
of the south coast of Greenland. 
This is the result of the action of 
a physical law, in virtue of which 
the relations of the polar axis 
are inverse to those of the equa- 
torial diameter; so that any me- 
chanical alteration in the dimen. 
sions of the one must be accom- 
panied by an opposite change in 
those of the other. This law is 
aided in ita operation by the law 
of revulsion, with a view to the 
preservation of a stable equili- 
brium in revolution. Under the 
combined action of these laws, 
the gradual increase in the force 
of the polar attraction produces a 
gradual elongation of the polar 
axis—an equally gradual contrac- 
tion of the equatorial diameter. 
The great fissure of the Atlantic 
is one of the media through which 
these relations are rendered possi- 
ble—the contraction of the equa- 
torial diameter being accompanied 
by a slow approximation of its 
opposite shores, during, and under 
the influence of which a gradual 
subsidence of the ocean bottom 
occurs; this subsidence drawing 
down the coast of Greenland with 
it. 


WATCHMAKING. 


If we are to believe the evidence 
of our eyesight—if immense out- 
ward show is to be taken as a sign 
of the banking account kept in 
the safe within—then, indeed, do 
our home watch manufacturers not 
only keep pace with, but are ver 
much in advance of foreign producers, and Britis 


watchmakers and their ope 


— «-— 


ratives are far from 
being in the atarving condition predieted for them 
before the era of free trade. The tremendous 
66 consumption ” of foreign watches in this country 
isa thing to be noted. During the year 1866, 
91,595 gold and 200,418 silver watches, or in all 
nearly 300,000, were manufactured in Besangon, 
France, and a heavy percentage of these were 
consigned to the British market. How many tens 
of thousands find their way from Germany to 
England we are unable to say, but the number is 
immense; and yet the home trade grows and 
prospers, and gives every sign of flourishing for 
many a century to come. That good and cheap 
watches of English manufacture aro in great 
request may to a certain extent be proved by a 
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glance at the splendid premises now finished in 
New Bond-street for Mr. J. W. Benson, of “ work- 
men’s watch celebrity. The building, altered by 
Messrs. John Drew and Co, was formerly the well- 
known banking house of Cale, Martin and Co., 
and it now presents a richly unique appearance. 
The front consists of two windows, each 21ft. 
long, divided by a spacious lobby, the floor of 
which is laid with encaustic tiles. The entablature, 
extending tho whole length of the front, is of 
Portland stone, supported by columns and pilasters 
of lizard serpentine marble, on rubbed Portland 
stone. These columns have fluted and gilt caps 
and moulded bases, the arches being also moulded, 
and the spandrels engraved and gilt. Without 
entering further into particulars we may say that 
the shop is well worth a visit, when it will soon 
be made apparent that the support Mr. Benson 
has so long and diligently solicited has been 
liberally ‘‘donated,” as the Yankees phrase it. 
Just now, too, Mr. Benson has on show at his 
west-end establishment a clock, which may justly 
be described as unique of its kind, and which is 
remarkable for its size, beauty, and value. The 
design, by Carrier, the celebrated French artist, is a 
graceful female bronze figure, standing on a column 
of onyx of every variety of tint, blended in the most 
artistic and effective manner. The figure and 
pedestal are more than 11 feet high, and the first 
holds in its hands a pendulum that, by an in- 
genious contrivance, is connected with the move- 
ment of the clock. This piece of mechanism was 
constructed by order of the French Government, 
to be presented as a testimonial to a distinguished 
member of the Legation in England. 


Photography. 
— — 

A METHOD OF CONSTRUCTING A CHEAP 
AND EFFECTUAL WASHING-APPABA- 
TUS FOR PRINTS. 

A method for thoroughly washing prints, easily 
constructed and of little expense, adapted for pho- 
tographers having a limited number of prints or a 
small supply of water, has been communicated by 
Mr. E. Dunmore, to the Photographic Journal. 

7 7 


Ə 

The materials required are a few pieces of board, 
nails, glass, india-rubber tubing, galvanised-wire 
netting, and shellac varnish. Two pieces of board, 
A, A, are joined firmly at the top and bottom b 
cross bars, B B, B B. Strips of wood, C, C, C, C, 
are fastened at intervals upon the inside of the 
boards A, A, to form supports for the wooden 
dishes, D, D, D, D, which are made of wood, with 
atrips of the same nailed round the edges of the 
upper surface, and varnished water-tight by the 
sbellac varnish, and about two inches deep; each 
dish is connected with the one below it by means of 
a glass tabe, bent to form s siphon, E, E, B, E. 
On the bottom of each diah 3 of the galvanised. 
Wire netting is placed, a little curved upwards, in 
the centre. 

The modus operandi is, first, to connect the 
elastic tube, F, with tho water tap, and the lower 
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one, G, with the drain, or wherever the water is 
required to be conducted. This being done, fill 
each dish with water, and place the prints to be 
washed above the wire net in each dish ; see that 
the siphons act properly, then turn on the water. 
The wire net will prevent the prints sticking to the 
sides or bottom of the dish, and the siphon will re- 
move the contaminated water from under the prints, 
securing a current of fresh water through the whole 
series of dishes. It will be seen upon referring to 
the diagram that the lowest dish is deeper than the 
others, and the siphon passes through the side, into 
which it is cemented ; this is merely for the sake of 
avoiding wet and dirt in the place where it may be 
used. The size and number of the dishes may be 
varied at pleasure, each being independent of the 
other. The current of water can, of course, be re- 
gulated by the size of the siphons, which, it is 
needless to remark, must be of exactly the same 
nize, the supply of water from the tap being kept 
equal to the discharge from the waste pipe. When 
once started, it requires no attention until the ope~ 
ration of washing has been continued sufficiently 
long, the wire preventing the prints sticking, or the 
siphons from being clogged, &c. 


RECENT RESEARCHES ON METALS AND 
ALLOYS,*—II. 

Although the oxidation of iron, or ita rapid 
destruction under the influence of the carbonic 
acid and oxygen of the ain, isa source of great 
advantage to those who manufacture this article, 
still in many instances it is a source of annoyaace 
to those who possess articles made of that valuable 
metal, and in others it is a national loss, as in the 
rapid decay which our iron ships of wae undergo. 
Allow me, therefore, to sey a few words on these 

oints. 

i It is easy to preserve small articles made of 
iron from rust, either by plunging them into a 
weak solution of caustie (whether the iron 
is preserved by a peculiar action of the alkali, or 
because it prevents the action of the carbonic acid 
of the atmosphere in conjunstzaa with oxygen 
and moisture, are points te be determined), or 
covering them with a varnish made of india-rubber, 
gutta-percha, and a small amount ef fatty matter. 
As to the preservation of ships’ bottoms from 
corrosion, without entering here into the various 
methods that have been proposed of late to 
effect this important object, still I deem it my 
duty to call your attention to one or two methods 
that have besp tried with apparent success; thus 
Mr. Leash has applied on the ian surface of ships’ 
bottoms a eaating of gutta-percha ay ether cement, 
and fastening by it sheets of glass of abont one- 
fourth ef an inch in thickness. The glass is 
revioualy bent to the shape of the ship, and pierced 
for the yeseptien of the seggws or bolts, which are 
preserved fram immediate epntact with the metal 
bolts hy coating them with 8 little of the fastening 
mixture, 

M. Besquesal relates, in the Comptes Rendus of 
the A of Sciences, 1864, the results which he 
obtained by the application of his galvano-electric 
process en the iron keels ef some of the French 
men-of-was. This process ig based on the same 
principles as those adopted by Sir ary Davy, 
in 1824, for preventing copper sheathing from 
being rapidly corroded by sea-water, and which 
consisted, as you are aware, in attaching at 
various distances blades of zinc between the 
wooden side of the vessel and the copper sheets, 
or, what effected the same purpose, in using brass 
nails for fastening the copper to the sides of the 
vessel. 

M. Becquerel employs zinc in connexion with 
iron, thus establishing a galvanic current which 
renders the iron, like the copper in Sir H. Davy’s 
experiment, electro-negative, or possessing the same 
kind of electricity as oxygen, therefore communi- 
cating to it the property of liberating oxygen 
from any compound instead of absorbing or fixing 
it. M. Becquerel has proved that the galvanic 
action of the zinc on the iron exercises its influence 


* Abstract of Lecture by Dr. F. Orace Calvert, F.R.S., 
F. O. ., 5 6th Cantor Lecture at the Society of Arts, 
May 16th, 1865, 
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On the whole of the iron surface of the ship, bat 
nevertheless that its influence decreases as the square 
of the distance, and consequently that its action is only 
sufficiently powerful to preserve iron from corrosion 
for a limited distance, and consequently the 
preserving bands of zinc must be placed at short 
intervals from each other. 

Mr. Johnson and myself published, as I hope 
you will remember, in the Journal of the Society 
two or three years since, two papers bearing upon 
this same subject, the first paper containing facts 
exactly identical with those published in 1864 by M. 
Becquerel ; the second showing the advantage that 
would be derived by ship-builders in using 
galvanised iron plates instead of wrought iron ones 
for plating our men-of-war, for you are aware that 
the attack of sea-water on iron plates in contact 
with oak was very great ; being 2°880 as compared 
with galvanised iron, which was only 0:095, all the 
circumstances of action being equal in both cases. 

But the most important reult that Mr. Johnson 
and I bave arrived at on this point, is the 
demonstration iu a paper we have published on 
“The Action of Sea-water on certain Metals and 
Alloys,” that the action of sea-water on lcad is 
nearly nil, as seen by the following table : 

Action of Sea-water upon Metals, 


1 Metre. 
Steel 0 0 e e 


Iron A . 8 . 

Copper (best selected) ; 12°96 
Bo. (rough cake) r l 

Zino . , 5 66 


Galvanised iron (Johnson s process) 1:12 
Block tin 2252 166 
Stream tin . . I 1 
Lead (virgin) . e 6 trace 
Leal (common) i e traoa ts 


This metal can, therefore, be ussd with great 
advantage to preserve the keels of iron ships from 
being corroded by the action of sea-water, aad 
that the objection which might be raised -as to its 
softness might be easily overcome by adding to 
lead a few hundredths of either arsenic or antimony, 
which would increase its hardness, and thus redder 
it better fitted for the teferred to. From 
experiments that we have made we can further 
state that, in a opinion, Pag metal is a far 
superior article to copper for sheathing shi 
(See Society of Arts’ Journal, April 21, 1365.) 

As a few ladies have done me the honour to 
attend these lectures, it may be interesting to 
them to have a simple method of cleaning silver 
or silver-plate without the trouble of employing 
rouge or other cleaning powder, which, besides 
rapidly wearing off the metal, takes up much of 
their servants’ time. It consists in plunging for 
half-an-hour the silver article into a solution 
made of 1 gallon of water, 1 Ib. hyposulphite of 
soda, 8 oz. muriate of ammonia, 40. liquid 
ammonia, and 4 oz. cyanide of potassiam ; but, as 
the -latter substance is poisonous, it can be 
dispensed with if necessary. The plate being 
taken out of the solution, is washed, and rubbed 
with a wash leather. 

Improvements have also been made of late in 
coating cheap metals, such as iron and brass, with 
more valuable ones, so as to enhance the value of 
the fancy articles made with them. If you 
remember, I referred to a process devised by M. 
Mudry for coating cast-iron with coppe: or bronze. 
The method that I wish now to bring before 
your notice is one devised by M. Weil, and is 
based on the same principle as the one which has 
been in practice for some time in tinning iron pina, 
or covering brass with gold —viz., plunging the 
article to be coated into a boiling alkaline solution 
of a salt of tin, or a salt of gold; and, in the case 
of M. Weil, into one of copper, which consists of 
an organic salt of copper (say the double tartrate of 
copper and 8 with an excess of alkali, taking 
care that the cast or wrought iron to be coated 
is in contact with a brass wire during the 
operation. rae a 

I shall now take the liberty of dwelling for a 
99 05 tery on various 5 have been 
pub n connexion with the ical properties 
and chemical composition of alori. i 


— 
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Researches vn avlar Physics. By Warren De La 
Ros, Ph.D.; BALTOUR SrEwART, M. A.; and 
BesJaMin Loewy. London: Taylor and 
Francis. i 

The work of the sun, evidenced momently, has for 

ages been the subject of iuvestigation by 

philosophers ; far back in time men have given 
them-elves up to observation of the orb of day, 
which has been and still is worshipped by many as 
the Great Creator. And when attention is given 
by even the most superficial to the consideration 
ot but a trifleof that great labour of Nature in which 
the sun is so powerful an agent, the wonder at the 
worshipper is lessened, and it is seen that but one 
step separates his ideal from the real—that he has 

mistaken the natural effect and appearance for a 

superior and infinite Cause. Whence comes this 

never-failing store of heat and light? asks Mr. 

Glaisher. With almost eagle-eye has he gazed at 

the luminous mass, amd in manner tried to gauge 

and test the space between it and us. Spectrum 


analysis says that an ever-active combustion of 


many metals is going on in the sun, and that the 
result of this energy is, light. Look at it from what- 
ever point we may, the study of the sun is one of 
the most important to the man of science. But, 
many maintain the man of science is very apt to 
ignore a very simple-looking—thing, that the sun 
in the expanse exists and is kept continually sup- 
plied with life, because there exists a certain 
soperior Sun which gives and is ever giving life and 
light to a matter which is as superior to our 
gross earth as is the light of day compared with 
a tallow candle. And further, that no true know: 
ledge of the forces existing in and proceeding 
from the sun pan be arrived at until such 
times as attention is paid to those higher laws, to 
which the intellect is more nearly allied in its 
interiora. Be that as it may, it does not detract 
from the force of the statement that the subject of 
£‘ the sun” is a great one. And so, of course, are 
its spots“ — for we are told there do exist spots 
on the sun—or rather, by some, that the internal 
mass reveals itself at intervals by throwing off, a 
law which has no relative in our sublunary 
apoie its incandescent covering, and revealing 
the “blackness within.” This may appear to 
some as very strange; we can assure them 
that the belief is held by many at the present 
time; though that, of course, does not make 
the interior blackness of the sun any more a 
fact. Probably the holders of the ‘‘ ever-burning 
metal” theory will be inclined to think that from the 
interior proceed the metals which are being burnt 
up, and, calculating the mass of the sun, and the 
rate of combustion, may yet tell us to a day or so 
when our great luminary will be snuffed out and the 
world either set up luminosity on its own account 
or perhaps cease to exist. Certes, if they do so, 
they will be more comforting to this generation 
than was Mr. Miller—the founder of the 
Millerites—who, it may be remembered, calcu- 
lated, in eight different waya, that the earth was 
to be upset in the year 1843, in very suspicious 
5 to the Ist of April. As that event, we 

lieve, did not come off, the mighty sun rising 
from his ocean bed” as usual, the mantle of Miller 
was handed over to a respectable Presbyterian, 
who also made a miscalculation. For still the 
ache shining on, giving life and heat and 

è 

Galileo, in 1610, discovered spots; some 
short time after M. Scheiner did the same; in 
1611 Fabricius published his observations on the 
same spots. In 1769 Wilson of Glasgow found 
a big spot—and further determined that such 
occur only within 25° on either side of the equator, 
though they have been seen as far distant as 30°, 
Probably with more extended observation, they 
may be found still higher. In 1802 Sir W. 
Herschel published his celebrated paper on the 
spots, in which he drew attention to the extra- 
luminous branching streaks which appear in the 
neighbourhood of large ones; and stated his 
conviction that all the phenomena were indicative 
of violent agitation in the sun’s atmosphere: 
further, he indicated a connection between 
the prices of English corn and the number of 
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spots, Sir John Herschel has pointed out the 
analogy which exists between terrestrial cyclones 
and these solar disturbances. It would almost 
follow as a matter of course that there were 
magnetic disturbances also, and General Sabine 
has shown this to be the case. Many other 
things are clearly traced to this eccentricity on 
the part of the sun, and observations are being 
made all over the world by eminent men, which 
are being collected and published as“ Researches 
on Solar Physics.” That these are interesting no 
one will doubt who gets hold of those recently 
issued, and those readers of the observations now 
before the world will be glad to get hold of the 
instalments to follow. 

When the present writer, twenty years ago, 
took his first trip to sea, he was informed by 
the officer of the watch that spots had broken 
out on the sun, which, observed through a 
powerful telescope, did not look as if on the sun, 
but as existing in a kind of fleecy lambswool at a 
certain distance from the orb of day. It did not 
strike the observer that they were on or had any 
connection with the sun; he has since found 
reason to alter his opinion—not as to spots, for he 
does not believe that they exist, but that they are 
an appearance transmitted to the organ of vision. 
Space will not permit a lengthy demonstration of 
what ie still a crude idea. But a few words may 
assist in giving an idea to the general reader. 
Suppose that from a point—and there must be a 
starting point—there issues flame, and that this 
point, or sphere, obeying certain laws, is revolving 
on its own axis while traversing a vortice. This will 
cause the issuing flame and other exhalation to be 


ever endeavouring to assume the spiral form —each 


“spiral” partaking of the quality and form of the 
whole, acting as an unit in the great body, in its 
evolution and return, and thus, as it were, cauaing 
at one part of the exterior of the formation an 
immense series of ridge · and-furrow, the light from 
the depressions being negative, to use a term. 
Hence it may be inferred that the most exterior 
sides of the spirals will present that appearanoe 
of leafy structure which observera have noticed, 
and between the prominences“ of light there 
will also of necessity be what way be termed 
comparative blackness. Extended research, per- 
haps a better theory of magnetism than now holds, 
and a higher class of instruments will assist in 
elucidating a true ‘‘spot” theory: for we feel 
certain that the present one will have to be aban- 
doned—as bas been the case with other theories. 
Much more, it must be admitted, remains in very 
crude form, might here be said: another oppor- 
tunity may be taken to return to the subject. 
Meanwhile we heartily wish the publishers of the 
“ Researches” all tbe success that a large sale can 
bring, and that the study of the matter may 
produce from our readers some valuable notes. 


Vetrical Earthwork Tables. By H. GRE RNANR 
and T. F. Piuor. London: Vacher and Sens. 
These tables for finding the contents of earthworks, 
&c., when the metre is the unit of measure em- 
ployed, are arranged according to the form of the 
well-known “ Bidder Tables. The formule used 

in their calculation are as follow :— 
Let a and b = the two terminal heights; then 


; — $ central 
for a length of 20 mètres (a + b) x 20 i content, 


—— — x 20 = slopes, 


The lathe is the ordinary formula for the volume 
of a truncated pyramid with parallel basis. The 
tables are a credit to the author and to the 
printer; what has been tested is perfectly correct, 
and we sincerely wish the enterprising experiment 
success. They afford the advocates of the system 
a fine opportunity for testing their approval. 


Diagrams giving Weights of Iron Girders. By B. 
Baker. London: E. and F. N. Spon, Bucklers- 
bury. 

On a nicely lithographed sheet we have provided 

for us clearly illustrative diagrams to scale, giving 


the weights of girders up to 200ft. span. Tha? 
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they are valuable to the builder, &c., a single look 
will suffice, Special cases ara stated, and a special 
diagram illustrates them. The merest tyro cannot 
go wrong in consulting this sheet, and in the 
making out of estimates, &c., it will prove of 
much assistance to the busy engineer. The value 
of the sheet may readily be tested in the usual 
way; and we are certain that, this once done, 
Mr. Baker's diagrams will often be brought into 


requisition. 


SUBURBAN VILLAGE AND GENERAL 
DWELLINGS COMPANY. 
We note that the wholesale and reckless demo. 


lition of house property by London improvements 


and new railways has caused a company to start 
calling itself the Suburban Village and General 
Dwellings Company. Sir S. Morton Peto, Bart., 
M.P., is president, and among the directors we find 
the names of Messrs. John Everitt, Edward Vigera, 
Carrington Jones, and E. Moore. 

The company has been started by the Rev. Jabez 
Burns, D.D., Dr. Hardwicke, deputy c roner 
for central Middlesex, Mr. Linnæus Banks, and 
other gentlemen, for the purpose of providing 
new dwellings for various classes, but especially 
the working classes of the metropolis, on sub 
urban sites. The capital will be £1,000,000 in 
100,000 shares of £10 each, with calls limited to 
£1 in three months. The company propose to 
purchase estates on which to erect complete sub- 
urban villages, with due attention to sanitary 
laws ; to the separation yet association of different 
classes in one village community ; and to facilities 
for every one to become a purchaser cf his own 
dwelling, on various scales of payment, ix the form 
of rent. An estate of upwards of ten ac s within 
three minutes’ walk of the Honor Oak Station 
of the Chatham and Dover Railway, has already 
been secured by the directors as the site of their 
first village, on which operations will be commenced 
forthwith, and the company are said to have the 


refusal of one estate capable of yielding 70,000,000 
of bricks, with actual advantage to the property 


as a site for their building purposes. The archi- 
tects of the company are Messrs. Banks and Barry, 


and the surveyors Messrs. Leifchild and Cheffins. 


The temporary offices are at 4, Queen-street-place, 
Cannon-street West, B.O, 


SOLAR CAMERA WORK. 
The following is one of the formulas for sola 
work used in the first-class establishmentsin France; 
for sensitiveness and rich tones it cannot be sur- 
passed :— 


SALTING SOLUTION, 
Water 1 kounce 


Chloride of Sodium. .. . 18 grains 
Fluoride of Ammonia ... 1 grain 
Iodide of potass ... se ... 1 ,, 

Cyanide of potass... ... s l „ 

Liquor ammonia ... ... 2 drops 
Gelatine fos , ave a 10 grains 

SILVEB SOLUTION. 

Water . 1 ounce 
Nitrate of silver . 30 grains 
Lemon juice . . 10 drops 


l DEVELOPER. 

Use a saturated solution of gallic acid. 

Fix in a weak solution of hyposulph. of soda. 

Tone in a weak solution of chloride of gold and 
uranium, adding about a teaspoonful of bicarbonate 
of soda.—J. H., in Humphrey's Journal. 

MEEK’S FASTENINGS, &o., FOR DOORS 
AND WINDOWS. . 

A short time since we drew attention to Mr. 
Meek’s invention as one which had been suffered 
to fall through, though it was evident there were 
the germs of success in the contents of the provi- 
sional specification. We understand that before the 
first ‘‘ provisional expired a second was taken out 


including various additional improvements, and that 


now the patent is in full swing, with every proba- 
bility of being taken up by the building trades, We 


can only say that such a thing is very much wanted, 
as wo still remain, to a great extent, in the middle 
ages as regards door and window fastenings. We 


wish Mr. Meek's invention every success. 
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METEOROLOGY. 
THE RBO Storms oF NORTH AMERICA. 
N the last number of the journal Cosmos, Dr. 
Phipson has called attention to those singular 
tempests known as Ribbon Storms,” one of 
which was witnessed in all its grandeur by Lord 
Milton and Dr. Cheadle in their perilous voyage 
down the Red River. These tempests owe their 
appellation to the fact that they appear to fullow 
the course of the river, and do not exert their 
influence to any great distance from either bank ; 
but along the track of the stream their violence 
is sometimes excessive. The storm witnessed by 
the authors just named occurred at night; the 
sky was intensely black, and the tempest began 
by a vivid flash of lightning, followed immediately 
by a tremendous clap of thunder, net unlike the ex- 
plosion of a powder magazine. A strongwind sprung 
on the river, breaking the branches of the trees 
on the banks, and accompanied by a deluge of rain. 
There was from this moment a rapid succession 
of lightning flashes, and a constant roll of thunder. 
During the intervals between two flashes of 
lightning, a feeble blueish light was remarked on 
the surface of the water, something like the 
flame of a spirit lamp, or an ignis fatuus. This 
luminous phenomenon, though very distinct in 
itself, was not strong enough to light up the intense 
darkness of the night. It was accompanied by a 
sharp hissing sound, like that produced by the 
steam which escapes from a machine, and which 
was louder or weaker according as the light on 
the surface of the water approached or receded. 
Daring all this time the odour of ozone was 
suffocating. 


GLEANINGS FROM SCIENTIFIC WORKS. 
—0— 

CIrRATR OF QUININE AND IRon.—Mr. J. C. Braithwaite’s 
inquiries demonstrate the important fact that the ordi- 
nary specimens of citrate of quinine and iron contain not 
unfrequently traces of quinidine. 

CARBONIC ACID IN VENOUS BLooD.—In experimentin 
with a view to determine the quantity of carbonic aci 
in venous blood, M. E. F. W. Pfliiger has found that the 
venous fluid of the sheep yields as mach as 50 per cent. 
of this gas. The discrepancies in ,the estimates of che- 
mista he attributes to the circumstance that the water- 
vapour was not removed from the receiver of the air- 
pump used in the investigation. 

IMPULSE OF THB Hagart.—M. Colin contends that the 
impulsive force of which the left ventricle is capable is 
fuur times greater than thatof the right. Expressed in 
pounds, they hold the following ratio—2655 : 65. 

IMPROVEMBNT IN Pattinson's Process For SEPARATING 
LEAD FROM SILVER.—In a factory at Holtzappel the 
meit the lead in one pot and tten run it into a crvatal- 
lising pao, where they cover the surface with small 
fragments of coke, upon which a thin stream of water is 
directed. An agitator being set in movement, a elrenlar 
motion is given to the mass of metal covered with coke 
and thus the entire surface is equally moistened and 
cooled by the steam of the water. In ahont an hour the 
lead loses its Audy, and forms a solid crust, which 
envelopes the small pieces of ocke, The atream of water 
is now turned off, the agitator is stopped, and the un- 
solidified lead, rich in silver, is ran off from the bottom. 
Strong iron hooks are inserted in the mass of lead and 
cuke before complete solidification takes place, and the 
wass is lifted from the pan by a crane. The pan is then 
ready for a second operation.— Polytech, Notisbl., 1865, 
p. 289, and Bull. de la Soc. Chim., Jan. 1866, p. 76. 

M. CukvRxuUL has found that although complementary 
radiations of the spectrum produce white, those radia- 
tions which emana'e fiom complemeutary colouring 
matters, applied ia succession or simultaneously to the 
cloth, &c., afford, according to the proportion, black, 
brown, or grey. Thus a blue pattern printed on orange 

will appear black, 

JnstasD of a liquid containing tannin for leather tan- 
ning, M. Pfanhausen uses that obtained by heating to 
rednezs sulphate of iron, which is kept constantly 
stirred, dissolving the ro: idue in water, allowing the solu- 
tion to settle, and then pouring off the clear portion. 
Weak solutio:s are used at first, and the process of tan- 
ning is completed in a fow days. 

ABOUT 147,070 tons of carbou are calculatod to be the 
annual product of the respiration of tho inhabitants of 
Great Britain and Ireland. 

Tux greatest distance to which a ball from a fire-arm 
can be projected occurs when the weapon is at an angle 
of 45 deg. with the horizon. 

Ox confining a taper in a vessel of air until its ex- 
tinction, the quantity of carbonic acid present was found 
to be 3:016 per cent. 

Ong volume of wator at 32 deg. produces 1,604 
volumes of steam at the temperature of 212 deg. Fah., 
and a pressure of 29:912 inches of mercury. 

Wun avimals were removed from a reservoir of air, 
on becoming comatose, the average a'uount of carbonio 
acid present was found to be 10-42 per sent. 

Ix support of the theory of the preservative action of 
copper against cholera it is affirmed that the great district 
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of copper pyrites of the Riotinto, and its prolongation on 
the Heulva in Spain, has never been visited by cholera. 

It has been ascertained that sheet iron may be pro- 
tected from oxidation by coating it with a thia fused 
ayer of magnetic oxide. For this purpose it is em- 
bledded ia native oxide of jron in a state of powder, and 
kept at a red heat some hours. 

T has been sugg: sted, as a means of indicating the ap- 
prosch of an earthqu:ke, that a magnet should be provided, 
to which is suspended, by attraction, a little fragment of 
iron. Shortly before the occurrence of an eartbquake the 
ranet temporarily loses its power, and hence the iron 
alla. 

Mr, GLAISHER supposes three feet to be about the mean 
annual evaporation all over the world. On this assumption 
the quantity of actual moisture raised in the shape of 
vapour from the surface of the sea alone amounts to no less 
than 60,000 cubic miles anuually, or nearly 164 miles per 


day. 

Tur incompressib'lity of water has been demonstrated by 
forcing the liquid through tho pores of iron three-quarters 
of an inch in thickness, 

Ir has been stated by Professor Faraday that the total 
quantity of oxygen daily required for the whole world is 
8,000,060,000 ib., or 7,142,857 tons. 

Tux oil of lowest specific gravity known is that obtained 
from the liver of the sun fish. Great numbers of these fish 
are taken on the coast of Galway. 

Da. THOMSON succeeded in sub-dividing enlphide of lead, 
so that an atom containing the 1-2,015,000,000,000 of sul- 
phur was visible to the assisted eye. 

Tas attractive force of a magnet being 150 lb. when 
free from disturbance, fell to one-half by causing an arma- 
ture to revolve near its poles, 

A Madxxr, the lifling force of which was 220 Ib. when 
the arma ure was in contact, sustained 90°6 Ib. when the 
armaturo was 1-250 io. distant, and 40°6 Ib. when 1-50 in. 
distant. Thus at 1-50th of an inch distance, 4-5ths of the 
power are lost. 

Tax thickness of a fibre of raw silk subtends the angle 
of a second at a distance of 3} feet; a cricket ball, 2tin. 
in diameter, must be removed in order to subtend the 
same angie to a distance of i or nearly eight 
miles. An error of one-thousandth of that angle in cal- 
culating the parallax ofa fixed star would place that star 
too far or too near by 200,000,000,000 miles, a apace which 
light requires 118 days to traverse. 

M. Satssurnes theory that cretinism did not exist in 
pisces 1,000 metres, or 8,280 English feet, above the 
evel of the sea, was disproved by the Sardinian Com- 
mission, who found numerous cases in localities elevated 
1,600 metres, or ö, 218ft., above the sea. In one village 
of this elevation ninety cases of goitre and cretinism 
were found in every 1,000 of the population. 


PHOTOGRAPHIC NOTES. 

A Goop, CHEAP, AXD EASILY PREPARED VARNISH-— 
Procure some good gum benzoin ; place it in an earthen- 
ware or metal capsule, and apply moderate heat until it 
is perfectly fluid. Then pour it upon the bottom of a 
cold plate, and, when it has been quite cold, it may be 
broken off in pieces. To form the varnish, the following 
recipes aro good. The second is more expensive than 
the first, but it is thought a little better:—No. 1. Dis- 
solve in 8 ounces of methylated alcohol 1 ounce of the 
fused benzoin and 20 grains of sandarac ; then add 20 
drops of mastic varnish, made by melting gum mastic 
and adding turpentine to it whilst in a fluid state. The 
imparities will soon settle, and the varnish is ready for 
use. 


No. 2. Fused benzoin ... „„ $ ounce 
Sandarac ... 856 wus „ 10 grains 
Jalap resin aes we ounce 


Methylated alcohol . 8 fluid ounces 
Mastic varnish ... Sis .. 20 drops. 


Should either of these varnishes be too thick, or become 
so by use, they may be diluted with a little more spirit. 
Should the spirit be too strong, which may be known by 
its partially dissolving the collodion film, a very few 
drops of water may be added. When using either of the 
above preparations, the negative may be varnished twice 
without any danger. This enables us to touch out any 
spots, &c., on the negative, and then re-varnish, as re- 
commended by Mr. Wilson. 

Mops or F1x1xa.—The Gxing solation should consist 
of 4 ounces of hyposulphite of soda in a pint of water, 
and should always be used fresh. The number of printa 
of a given size which may be safely fixed in a definite 

uantity of bypo solation cannot be absolutcly stated. 

eoretically, about three parts of hyposulphite of soda 
will be required to dissolve one of chloride of silver. One 
whole sheet of sensitive paper has been calenlated to 
contain about from twenty-five to ante grin of 
chloride of silver. On this theory about half a dozen 
sheets of paper might be fized by one ounce of hyposul- 
phite of In practice, however, so many other 
circumstances interfere, that perhaps not more than one- 
fourth of that number ought to ve fixed in the quantity. 
In very cold weather, the solution is comparatively in- 
active ; it is well, therefore, to raise the temperature to 
about 66° Fah. Thin Sare paper will generally be fixed 
in new hypo, of the strengih named, about ten mi- 
nutes ; thick Sare will require fifteen minutes; thin Rive 
paper about fifteen minutes, and thick Rive about twenty 
minutes. A slightly albumenized paper will be fixed 
More rapidly than a highly aibumenized e the 
principle being, that the more horny and rep-Ilent the 
Burface, the longer the time of immersion. Complete 
immersion and constantly moving about are impera- 
ivo. Tear Sook of Photography. 
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SCIENTIFIC NOTES. 


AMYLOID DEGENERATION OF THE DIGESTIVE TUBR— 
Ia a paper published in the last volume of the Proceed- 
ingeof the Société de Biologie M. G. Hayem gives an account 
of an interesting case of this kind of degeneration. The 
microscopic examination of the intestinal mucous membrane 
showed that the deposition of amyloid matter took place in 
the cellular spaces of the arterioles and in the inner surface 
of the capillaries, A section made perpendicularly to the 
surface of the tumefied follicles showed around them a great 
quantity of altered capillaries, which gave off Gner trane- 
parent branches that travelled into the interior of the follicle. 
The follicle itself was filled with sma!l granulations and 
particles of amyloid matter. The two characters, therefore, 
which characterise amyloid degeneration of the intestiae 
are: 1, degeneration of the arterioles and capillaries, espe- 
cially those in the neighbourhood of the follicles; aud 2, 
tamefaction with amyloid degeneration of the follicles 
themselves, 


NATCRE or CoLOoUR-BLINDRESS.—In a very curious essay 
on this subject, which has been published in Poggendoff's 
Annalen, Herr Dr. E. Rose, of Berlin, describes a new in- 
strument for determining the degrees of colour-blinde. 
From numerous inquiries he conclodes :—1. That with the 
colour-blind it is always ligbt of the greatest or of the lea tit 
refrangibility that first becomes imperceptible. 2. That 
invariably, as the disease increases, the patient ceĘ1s-s to 
perceive only that light which had previously the greatest or 
smallest refrangibility among tbe rays visible to him, 8. 
That colour-blindness is always characterised by a shorten- 
ing of the spectrum and never by an interrup ion. A com. 
plete aud accurately defined spectram thus forms by ite 
extent a measure of the d of colour-blindness. Herr 
Rose's instrument consists of a mirror, condensing lens, and 
prism, by which a we)l-marked solar spectrum is produced, 
ane therefore accurately determines the extent of the 
affection. 


Tux Sux a Bovy or Ics.—Of all the wild theories which 
have been invented ing the natare of the sun, perba 
the most extravagant is contained in A Treatise on the 
Sublime Science of Heliography, satisfactorily demonstrating 
our great Orb of Light, the Sun, to be ebsolutely no other 
than a Body of Ice !” by Charles Palmer, gent., London, 
1798. The sun is a cold Y, says the author, because the 
temperature decreases as we approach it. Further, a convex 
lens of glass has the property of collecting all the rays which 
fall upon it at the focus; a lens of ice Bag the same effect. 
For these reasons, he believes that the sun is a huge convex 
mass of ice, which receives the rays of light and heat pro- 
ceeding from the Almighty himself, and 
focas apon the earth. 

FossiLs.—At the last meeting of the Manchester Geolo- 

ical Society. Mr. Wunsch exhibited some vegetable fossils 
ound in a bed of volcanic ash situated near Lagan Bay, in 
the Isle of Arran. The stone in which the foesils were 
embedded, appeared like an ordinary piece of whinstone, 
and fossils in such a stratum were evidently novel. They 
appeared to be Sigillaria, Lepidojendron, Lepidostrobus, 
&., and they bad grown in a marine habitat, aod had been 
enveloped with ash from an anouy volcano. Mr. Piant 
read a very interesting paper on“ The Geology and Fossils 
of the Primordial Zone in the Gold Districts of North 
Wales. The locality to which the paper related was in 
the neighbourhood of Tyddyngwladio, about eight miles 
north of Dolgelly, and the clase of rocks were the lingula, 
lying above the Cambrians. 


rings them to a 


RECENT PATENTS. 


IMPROVEMENTS IN GAS-ENGINES.—In gas-engines, as at 
present arranged, it is common to fire the charges of mixed 
gas and air by means of electricity, but this is inconvenient, 
as it is found difficult to keep the batteries constantly in 
working order, Mr. Hugh Smith, of Westbourne Park, 
therefore proposes as an improvement to fire the charges 
by means of vapour which burns spontaneously on coming 
in maan Ton ar 1 ne vapour a 3 is pet ot the 
iquid phosphide of hydrogen; and he passes small > š 
which he calls explosion tubes, from the gas main to Seah 
end of the cylinder, and on these tubes are applied, jast 
before the connection with the cylinder, bottles containing 
the liquid phosphide, so that the gas may pass over the 
liquid. When the cylinder is charged with gas and air, a 
tap on one of the explosion tubes is opened, and the gas, 
carrying with it the vapour of the phosphide, enters the 
cylioder, aud the vapour there meeting with air, au explosiou 
at once takes place, dr.ving the piston along the cylinder, 
and in this manner the piston is driven from end to end of 
the cylinder. This method of firiog the charges is applicable 
whatever be the form of the combustion chamber, whether 
it ba, as assumed in the foregoing description, a cylinder 
with a piston working within it, or of other form and coa- 
struction. 


Wokkixd PUDDLED BALLS on BLooms.—Letters patent 
have been granted to Mr. William Menelaus, manager of 
the Dowlais Ironworks, fur “ improvements in machinery for 
working puddled balls or blooms of iron and steel,” which 
he thas describes :—‘*‘ My machinery is mainly intended for 
working balls or blooms of iron as they come from the pud - 
dling furnace or ingot mould; it is compcsed of three 
cylindrical rolls made to revolve in the same direction: the 
two bottom rolls are so placed thet the third shall revolve 
above and in a line between them, and shall have an up and 
down motion imparted to it by steam or hydraulic power. 
Though I prefer up and down motion to be imparted to the 
top roll, yet either of them may be so moved. When the 
rough bloom or other mass of iron or steel is placed in the 
machine, the upper roll is raised and is aally brought 
down by heavy pressure until the bloom is flaished.” 


Maron 23, 1866.] 


SUBMARINE TELEGRAPHY.* 
VI. 
LAYING AND REPAIRING CABLES. 


Mathematical readers will readily understand 
that the results are calculable from the data 
about to be explained : 

v = the velocity of the paying-out vessel in feet 


per second. l 

vl = the velocity of the cable paid out in feet per 
second. 

a = the weight of one foot length of the cable in 
Iba. 

p = the angle which the cable at the surface makes 
with a horizontal line. 

z = the height of any point A from the bottom 

of the sea. 

= the resistance in lba. which the water opposes 

to the motion of each foot of the cable moving 

perpendicularly to itself, at the speed of one foot 
per second ; q may be called the co-efficient of 
resistance to displacement. 

q? = the resistance in lbs. which the water opposes 
to the motion of each foot of the cable dawa 
through it lengthways, at the speed of one foot 
per second ; g may be called the co-efficient of 
friction. 

m = the resistance in Ibs. which the water opposes 
to the motion of each foot of the cable moving 
perpendicularly to itself, at speed of v feet per 
second ; m is assumed = qt. 

mi = the resistance in lbs. which the water 
op to the motion of each foot of the cable 
drawn through it lengthwise at the speed v. m? 
is assumed = 91 v2. 


2 


is 

: = tension in lbs. at poiut A, which in what fol- 
lows will be assumed as at the surfaco where 
the maximum strain occurs. 

Then if the cable be laid without any tension at 
the bottom, which is now invariably done, the 
equation to the curve assumed by the cable will 
become the equation to a straight line inclined at 
an angle to the horizon such that 


11 ＋ dma — w 

2m 
Or, what amounts to the same, 

Cos. > qv 

(2.)—— = — 

Sin. $ 20. | 
From this it appears that the angle at which any 
given cable will be paid out is (when not tight at 
bottom), independent of the tension ¢ (or of the 
velocity vi), and is dependent simply on the 
velocity v of the ship. Cables which are bulky 
for their weight, or, in other words, are of 
light specific gravity, lie at a small angle, but by 
increasing the ship’s speed any cable may be 

e 


paid out at a small angle. find further, 
when no alack is paid out, 
(1— cos. 25 it 
Sin. $ x 


20 zis simply the weight of a length of the cable 
hanging plumb from the ship to the bottom. 
This is the maximum tension that can be required 
to lay any cable without slack. The tension is 
always slightly diminished by a certain small 
portion of its smount constant, for a given 
speed and cable. The annexed diagram may 
help to explain the results arrived at. The cable 
A C, lying gn an inclined plane of water at the 
angle ¢, is carried by a tension equal to the weight 
of alength A B of cable, somewhat as a chain 
would be ia equilibrium lying on a frictionless in- 
clined plane A O, and hanging down over a pulley 
at A to the depth B; but the inclined plane of water 
is not at rest, it yields under the cable at every 
iastant at every spot; if the cable were pressed 
through the water in a direction perpendicular to 
itself, so that the plane of water yielded before the 
pressure of the cable, and did not slip along it at 
all, the above analogy would be perfect, and the 
tension at A would be simply equal to wz; but 
since we have supposed the cable to be laid without 


a a ee aaa Ra aaa a oan ae 
„ Leoture IIL.— Read by FLA in EIn, Esq., O.H., 
F. R. S., at che mecting of the Society of Arts, February 6. 


(I.) Cos. p= 


(8.) t= 0 — 
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tension, 
D must finally come to a point E, such that E C = 
D C; and it will be easily seen that the point D to 
do this must move in a straight line E D. Now this 


within that perpen- 
dicular D F, so that 
if we suppose the 
plane of water un- 
der A C to fall per 
pendicularly before 
it, we must also 
conceive the cable 
as slipping back a 
little on the plane 
by an amount core rr ET 
responding to the DE LO ee ELLE NEED. Coe 
space between D 

F and D E, but this slip is opposed by the 
friction of the water, which thus tends to 
prevent the cable from running back on the 
‘incline and plane, and go relieves the ten- 
sion by asmall amount. This amount is so small 
that it may be practically neglected, and would not 
have been mentioned did not the same considerations 
enable us to understand the effect of laying cable 
with a certain amount of slack. When this is done 
a point, D, movesin a line, say D G, differing much 
more in direction from D F than D E does. When 
much slack is laid, the cable slips back at a consi- 
derable velocity on the inclined plane, and meets 
with a frictional resistance tending considerably to 
relieve the tension. Thus, when the cable is paid 
out at a velocity vt, we have 

l 
|: 


{ (— Cop )* 
J 


v 
When vi is considerably in excess of v, the fraction 
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(4) i = 


w—m gin. > 
of the whole tension which the friction mi subtracts 
from w x is very considerable. It also increases 
rapidly as the speed of the ship increases, and it 
further increases if the specific gravity of the cable 
be small, for then it lies at great length in the 
water, prese an immense surface to be gripped 
by the water. friction on each foot is but 
small, but when twelve or thirteen miles of cable 
lie in the water, presenting a surface of 70,000 or 
80,000 square feet, the result is practically very 
important. Assuming a mean speed of 10°4 feet 
per second as that at which the Atlantic cable was 
paid out when lying at an angle of 9° 30’ in 2,000 
fathoms of water, with a tension of 12 cwt., we 
obtain the following values for the constants :— 
q = 0:085 = 0°81 DJ where D = diameter 

qı = 0°9085 = 0:081 D ef eable in feet. 

From some observations it would seem as if the 
angle had been even less than the above, in which 
case q would be lager and g! smaller. From 
Beaufoy’s experimemta we should have expected g 
to be more nearly 665 D ; but the roughness of 
the cable may account for the difference, as it cer- 
tainly does for the great difference in the co-efficient 
of friction, which is nearly eight times that which 
a smooth surface would present. It is probable 
that for a smooth iron cable the value of q1 would 
be more nearly equal to 0°001 D, and g = 0°065 D. 
One reason will now be plain for giving in the 
foregoing tables the strength of the various cables 
relatively to the depth in which they are to be laid. 
The strain required to lay them is always a fraction 
of that depth, but the strain will not be always the 
same fraction of the depth, but will be smaller for 
the lighter cables when laid slack, 

4. Application of Theory.—The practical results 
of equation (4) are most important. To lay any 
cable, however light, quite taut, we require nearly 
the tension due to a weight of the cable hanging 
plumb from the surface to the bottom ; but by in- 
creasing the bulk of any oable, though we do not 
diminish its actual weight, we may, by laying a 
little slack, diminish the tension very greatly. 
With such a cable as the second Atlantic the ten- 
sion was thus diminished more than half; to lay it 
taut would have required nearly 28cwt., and 12cwt. 
was the amount actually required when about 16 


and without slack at the bottom, any psint | per cent. slack was paid out. 


line D E is not perpendicular to A C; it falls | the speed of the ship. 
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The strain could be 
maintained constant in all depths, by allowing a 
little more slack to run out in deep water, and 
even this could be prevented by a slight increase in 
No relief at all oomparable 
to the above is 
obtained by pay- 
ing out heavy ca- 
bles slack; but, on 
the other hand, 
still lighter cables 
can be paid out 
under still more 
favoursble condi- 
tions, The ratan 
z= and hemp cable 
No. 11, Appendix 
) would, with 12 
per cent. slack, be paid out without any 
strain at all, and if more slack than this 
were desired the cable would have to be 
pushed out of the ship. Nearly the same 
might be said of a bare gutta-percha wire. The 
Atlantic cable, in the last expedition, was laid in 
depths varying from 1,750 to 2,000 fathoms, at 
speeds for the ship varying from 41 te 6} knots per 
hour, while the cable ran out at from 5 to nearly 8 
knots per hour. The angle, according to one 
method of observation, varied from 9° to nearly 
12%, but was somewhat less according to other ob- 
servations; 9° 30 seems to have been a usual 
angle. The slack paid out in deep water ranged 
from 9 per cent. to about 184 per cent. On the last 
day the slack was about 14°8 per cent. The strain 
on the cable was very constant, ranging from 
100 wt. to l4cwt., and generally being between 
llcwt. and 13cwt. ; the pitching of the ship never 
caused more than about 2cwt. difference in the 
straia ; but once, when going slow to change holds, 
the strain was 17cwt. ; this accords with theory. The 
lecturer has to thank the engineers of the Telegraph 
Construction and Maintenance Company for the 
above information. 

5. Proposed Improvements.— Reels have been 
proposed in ships as a substitute for the coils in 
tanks. Their great mass in motion would be 
difficult to control Mr. Siemens actually tried 
with some success a reel for a light cable, and 
drove it with an engine; he abandoned the plan 
for the old system. The defects which the reel is 
supposed to remedy do not exist. Captain Selwyn 
has proposed to use a reel floating in the sea, 
ingeniously retarded by paddies, which would 
prevent too much slack from being laid. It 
hardly becomes a landsman to tell a sailor that 
such a reel would be unmanageable; but the 
difficulties of coiling in water, of launching the 
reel if coiled on land, of protecting the surface of 
the cable against collisions, of testing the cable, 
of remedying any defect, should any arise, and 
even of preventing one coil from cutting into those 
immediately below it, seem unavoidable, and the 
defects the invention is supposed to remedy are 
imaginary. Buoys have been proposed to relieve 
the cable from part of ite weight ; any hollow buoys 
would be crushed very shortly after leaving the 
surface. Mere wooden floats would do little, and 
be difficult of attachment. This invention also 
labours under the disadvantage of being unneces- 
sary, since cables can be paid out with 12 owt. 
strain or less, which will bear 150 cwt. Vanes on 
a cable, opposing its slipping backwards, would be 
correct in principle, although probably quite im- 
practicable ; the result aimed at is obtained by 
increasing and roughening the surface of the cable. 
Most engineers who have had practical experience 
deprecate any attempt to catch the cable by 
nippers after it has left the ship. The danger 
of fouling is more considerable than the extra 
chance of safety given by the nipper. Lastly, 
many proposals have been made for some kind of 
elastic arrangement, to compensate for the change 
of strain caused by the rise and fall of the ship. 
When cables are paid out so nearly horizontally 
as is now the case, these arrangements, even if 
practicable, are not required ; the alteration of the 
strain, caused by the motion of the ship, is quite 
inconsiderable, and there is great difficulty in 
devising any elastic arrangement which, by the 
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inertia or momentum of its parts, would not 
aggravate the evil, such as it is. Unless when 
going very slow, in very bad weather, the best 
conoeivable elastic arrangement would be useless, 
if not injurious. 


AN INEXPENSIVE EQUATORIAL 
STAND.* 


Sir,—As some of your readers may consider an 
equatorial stand a rather expensive luxury, and, in 
consequence, put up with a much less convenient 
form of mounting, Ë will describe one I contrived 
about two years ago, and which I have had in use 
ever since, with ect satisfaction as to steadi- 
ness and gen convenience. It can be made 
by any amateur who can handle a saw and screw- 
driver for a few shillings, and he may have the 
luxury of a mechanical motion which will keep 
his telescope upon a star as long as he wishes to 
look at it. 

Parir VALLANOE. 


Three strong legs are necessary for the stand, 
and these may be most cheaply made by getting 
a 14-foot length of 2-inch yellow deal, and having 
cross-cut it in the middle, then sawing each half 
with a diagonal cut, beginning at 2 inches from 
the outside of one end and erding at 2 inches of 
the outside of the other end as in fig 1. This 
will make four | 7 inches wide at one end, 2 
inches wide at the other, and 2 inches thick. 
There will also be one more leg than is wanted, 
but as the labour in doing this is but little, I know 
of no cheaper way of getting three strong legs. 

The top of the stand is to be made of Boeck 14- 
inch thick. Cut acircle of 18 inches diameter, 
and on the circumference set out three points 
equi-distant, and 34 inches from these points on 
each side of them, cut outa piece as in fig. 2 ; 
this will leave three projections, 7 inches wide, for 
the legs to be fixed to. On each of these pro- 
jections one leg is to be fastend by a large door 
hinge, ‘at least 6 inches a ea | previously 
cut each leg to the right bevil at the top and 
bottom, and of the right length in accordance with 
the length of the telescope to be used. The legs 
of my stand are 5 feet 7 inches long, and spread 
2 feet 6 inches from their common centre; and 
the length of my telescope is 80 inches, and its 
aperture 54 inches. So much for the stand. 

The parts to oarry the telescope are to be made 
of iron gas tubing, and are as follow: A two-foot 
length of 2-inch iron gas tube (called by gas 
fitters a short-piece) is to be cut asunder 8 inches 
from one end, and 2 two-foot lengths (or short 
pieces) of 14-inch iron gas tube, are to be selected 
small enough to turn easily inside the 2-inch 
pieces. This will require a little attention, as all 
2-inch tube is not large enough for 14-inch to turn 
inside it, but plenty may be got with a little 
trouble ; therefore it is best to get one length of 
2-inch and cut it asunder, instead of getting two 
short pieces of the requisite length. (Each short- 
piece has a screw on each end, and a socket-piece, 
on one of these screws. 

Two T pieces are next to be got, having an 
opening to receive the 1}-inch tube at the bottom 
or middle, and opening to recewe the 2-inch tube 
at the ends or sides; see fig. 3. These will: be 
screwed oneon to the end of each of the 14-inch 
short-pieces—one to form the polar axis and to 
carry the tube of the declination axis, and the 
other to hold the cradle of the telescope, for which 
it must be cut open Jengthways of the top and 
bent into the shape to fit the cradle as in fig. 4 ; 
on this must be riveted a cradle of sheet iron or 
brass to carry the telescope, asin fig. 5. The 
16-inch length of the 2-inch short-pieoes, having 
the socket on its top, is to the polar axis, 
and must be fixed on the top of the stand at an 
angle of 514 degrees, or the latitude of the 
place with the‘upper end over the centre of one 
a the legs of the ma TA the lower ge 

tween the two others, by .two pieces 0 
beech 14-inch thick, and shaped as in figs. 6 


* Extracted from the Astronomical ister for February. 
Published by J, D. Potter, 31, Poaltey 


and 7; the last (No. 7) to stand across the polar 
axis and over the leg of the stand, and the other 
(No. 6) lengthways with the poplar axis, to 
support it on the top of the stand. Each of these 
pieces should be hollowed out to fit the tube that 
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lies upon it, and the tube should be fastened to 
these pieces, and these pieces to the stand by two 
pieces of j iron wire, bent as in fig 8, and having 
screws and nuts on each end, one at the top, over 
the tube, close under the socket of the 16-inch 
length, outside the piece No. 7 and down through 
the top of the stand; and the other near the 
bottom of the tube, across it and the piece of 
wood carrying it, down through the top of the 
stand ; and fixed by the nuts and screws. 


The tube which carries the 
thus firmly fixed on the stand, one of the lengths 
of the 14-inch tube, having the T piece on its 


polar axis being 


top, is to be pues through it; then into this T 
piece is to screwed the other l of the 
2-inch tube, and through that is to be put the 
length of the 14-inch tube on which is screwed 
the T piece carrying the cradle for the telescope. 

You have thus, at the cost of a few shillings, 
an equatorial stand, perfectly steady, capable of 
pointing the telescope in every direction, and, if 
properly placed, of following a star with one 
motion. 

The telescope and cradle, &c., must be balanced 
by a counterpoise put on the end of the declina- 
tion axis; and the telescope placed in the cradle 
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with its centre of gravity over the centre of its 


axis. 

The method I have adopted for giving motion 
to the telescope is as follows : On the polar axis, 
at the end which is below the stand, and at a 
right angle to it, I have a lever fixed by a binding 
screw, which, when tight, csrries the polar axis 
with it, and when loose allows the polar axis to 
turn without it. 

This lever stands out from the polar axis and 
between the east and west legs of the stand. On 
the eastern leg I have a pulley, and a line fastened 
tothe lever running through this pulley has a 
weight on it capable of pulling the telescope after 
a star that is towards the west. To regulate the 
speed of the telescope I place a bladder of air 
between the lever and the leg of the stand, having 
a tube from it witha stop-cock ; of course, the 
faster the air gets out the faster the telescope 
moves, and I the speed most readily by 
putting the end of the cock into a little water, 
when, as the bubbles cf air are heard to come 


out, the speed can be regulated to the greatest 
nicety 


Two round discs ofj wood, having their surfaces 
hollowed out to something like the curve of the 
bladder, are placed, one between the lever and 
the bladder, and the other between the bladder and 
the leg of the stand, each being attached (the one 
to the lever and the other to the leg of the stand) 
by a loose pin in its ype, fg in to allow 
them to preas the bladder squarely between them. 
T make a hole lengthways through the centre of 
each pin, and a corresponding hole through the 
centre of the disc of wood and of the lever or leg, 
and a piece of cord, with a knot at each end, hol 
the disc of wood so loosely against the bladder as 
for it to press squarely, although the lever and leg 
form a constantly varying angle. 


In the tube through which the air passes out of 
the bladder into the water is an extra stop-cock, 
to shut off or turn on the air 5 so that 
the regulating cock need not be touched after being 
once adjusted. A second tube also goes into the 
bladder to blow more air in when it is exhausted. 

By this simple contrivance I have kept a star in 
the field of my telescope for three quarters of an 
hour, and it would do so longer but that the discs 
of wood approach so near that the surface of the 
room is increased, and the speed lessened by 

t 


By taking a littlo more trouble, and also going 
to a little more expense in the getting up of the 
stand, a very tolerable equatorial may be made, quite 
capable of pointing the telescope on any star, by 
the tables, clock, and almanac. 


First— In the socket of the 2-inch tubes which 
carries the polar axis, have a brass bearing, made 
with a flange, as in fig. 9 ; and also on the other 
end of the same 2-inch tube fix a similar flanged 
socket as in fig. 10. The 14-inch tube which goes 
through it must be turned at the parts where it 
bears on each of the brasses, and also have fixed on 
it, at each end, another brass-flanged socket, to bear 
ey against the other flanges, asin fig. 11. 
This will give perfect smoothness to the motion. 

And on the other 2-inch tube, which carries the 
declination axis, fix similar brasses, and turn the 
14-inch tube in the same manner. 

For the circles and indices I have made use of 
old theodolite circles, and have fixed them on discs 
of mahogany screwed tight on to the flanges of the 
large tubes ; and the indexes to the other flanges 
carried by the smaller tubes. 

The telescope must be set true to the polar axis, 
and at right angles to the declination axis, by pack- 
ing in the cradle which carries it. 

n conclusion, I may state that I have had a 
10-foot refractor with a 7-inch aperture onastand of 
this size and construction, which has been perfectly 
steady and easy in all its movements. 

A stand of yet more easy construction may be 
made by using similar tubing in this manner :— 

Fix what is here called the polar axis tube up- 
right on the top of the stand ; and the other tubes 
being placed as before described, a stand of the 
altitude and azimuth class will be the result, which, 
by using the tubes rough as they come from the 
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shops, will be easily made, and yet be found steady 
and convenient. 

A clamping screw should be put in each of the 
2-inch 5 5 which, by pressing on the interior 
tube, will fix it at any point, or prevent it from 
turning too easily. 

For smaller telescopes smaller tubes may be used. 
I have one for a 44-inch, 6- foot focus, made of 1}- 
inch and I- inch tubes; and another for a 3. inch, 
and a 4-foot focus, made with I- inch and g inch 
tubes. 


IMPROVED AMERICAN SCREW 
WRENCH. 


Any one who has occasion to use a screw wrench 
must have noticed that in many cases it is impos- 
sible to turn the nut more than one square, by 
reason of some part interfering with the handle or 
the head of the wrench. At such times it is com- 
mon for careless persons to use the head of the 
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In the machine shown by our illustration, the 
drill spindle is made so short that it can pass into 
the space between the boss and rim of a 3 ft. 6 in. 
wheel, and it is carried at the end of a sliding 
arm, by which its distance from the main pillar of 
the machine can be varied. The pair of wheels 
to be drilled are rested upon a couple of pairs of 
small friction wheels, fixed at the proper distance 
apart on one side of the machine. The wheels 
having been adjusted, the arm of the machine 
carrying the drill spindle is slid out so that the 
drill is brought over the proper point in the wheel 
rim, between the lowest pair of spokes. After 
the hole has been drilled, the arm is withdrawn 
and the wheels turned round upon the friction 
wheels, so as to bring another part of the rim in 
a line with the drill spindle, when the arm is again 
slid out and another hole drilled, and so on. 

The motion is communicated to the drill, 
through a pair of bevel wheels, one of which is 
fixed on the drill spindle, and the other on a shaft 
passing through the sliding arm and carrying at its 


FIG. i, 


wrench as a hammer and knock the nut around 
until they can get a turn on it again. It is 
needless to say that this is a most reprehensible 
practice, as it injures the nut and the wrench, 
besides being a waste of time. 

The wrench shown herewith is simple and 
useful. It is 5 more than a V-shaped 

ve, A, made in the jaws of the wrench, 80 
that they will fit over the corners of the nut and 
turn it, as shown in the engraving. 

The groove does not in any way affect the strength 
of the wrench, and the tool is indispensable about 
locomotives, marine engines, agricultural machines, 
and printing presses; in short, all mechanism 
which is necessarily compact. The groove is of 
such a form that it does not touch the sharp edge, 
but the sides contiguous to it. For use on mow- 
ing machines, reapers, and general farm purposes, 
it will be found a tadvantage. It is now much 
in use inthe machine shops in the U nited States. 

By the addition of the hole in the milled head 
of the screw, a nail or any small rod can be used 
to set the jaws up very tight, so that the wrench 
can be employed as a hand vice, or to screw up 
round bolts. The back of the jaw is made 
rounding to secure additional strength. 


TYRE DRILLING MACHINE. 


The accompanying figures show a side and end 
elevation of a machine employed at the works 
of the Great Eastern Railway Company, at Strat- 
ford, for drilling the bolt holes in wheel 
In some modes of fastening the tyres, the bolts are 
screwed in from the inner side of the rim of the 
wheel, the hole for the bolt not extending through 
the tyre, and in such cases the ordinary drilling 


machine cannot, of course, be employed, 
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other end a belt pulley. From this pulley a belt 


extends to another fixed upon a counter shaft, this 
last pulley being broad enough to allow of the 
strap traversing backwards and forwards upon it, 
and so adjusting itself to the various positions of 
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the pulley carried by the shaft passing through the 
sliding arm. The arm carrying the drill is slid 
inwards or outwards, by meane of a pinion gearing 
into a rack on the under side of the arm. The 
carriage through which the sliding arm passes 
is capable of traversing vertically upon the main 

illar of the machine, its position being regulated 

y a screw contained in this pillar, and furnished 
with a handle at the top. By means of this screw the 
ca e can be raised or lowered, and the required 
‘*feed” can thus be given to the drill.— Engineering, 
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THE CULTIVATION OF QUININE.* 


The cultivation of Quinine in Java and British 
India has been treated of lately by Dr. J. E. De 
Vrij. The Quinine-yielding trees grow at various 
heights above the level of the sea in the primitive 
forests of the org rs requblics of Venezuela, 
New Grenada, the Ecuador, Peru, and Bolivia. 
The medicinal properties of the trees have been 
known from time immemorial to the natives of 
those countries, but it was not until 1632, that the 
curative powers of Quinine were known in Europe. 
The cure effected by the remedy in the Countess 
de Chinchon, wife of the Viceroy of Peru, 
brought it into greater notice. The trees were 
included by Linnæus, in the Genus Cinchona, or, 
as Dr. De Vrij and others call it, Chinchona. 


Various species of Cinchona yield the febrifugal 


alkaloids, Quinine, Cinchonine (Chinchonine), 
Quinidine, and Cinchonidine. Of these Quinine 
is the most powerful, and hence the most valued. 
The species which yields it in largest quantity, is 
Cinchona Calisaya. Great apprehensions were 
entertained recently that the trees in South 
America would ultimately become extinct 
in consequence of being stripped of their 
bark, and no means being taken to replace 
the trees which were felled for decortication. 
The Dutch Government introduced the 
Quinine trees into Batavia in 1852. The 
original plant died, but two slips taken from 
it to Buitenzorg, continued to thrive, and 
in 1862 acquired a height of 20 feet. 

M. Hasskarl was appointed to take charge 
of collecting Qainine plants and seeds for 
Java. He landed at Batavia on Dec. 13th, 
1854, with 21 chests of Quinine plants, and 
he was entrusted with the management 
of the plantations. In 1856, he was 
succeeded by M. F. W. Junghuhn, who 
died in 1864. 

Besides the true Calisaya bark, there 
were several other species cultivated and 
among them a new species which received 
the name of Cinchona Pahudiana, after M. 
Charles F. Pahud, Minister of the Colonies, 
in the Netherlands. The plants were at first 
propagated by seeds and the process was 
slow, but Mr. Melvor, at Ootacamund, 
subsequently ascertained that the plants 
could be much more rapidly and exten- 
sively propagated by slips, and thisled to 
a rapid increase, When M. Junghuhn undertook 
the management in July, 1856, there were 521 
living plants, 1,650 slips; but at the end of 
December, 1863, there were 1,151,810 Quinine 
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plants in the Java plantations, of which 539,050 
were growing in the open air, and 612,771 in the 
sprouting beds and nurseries, besides nearly 


7,000 live slips. The planta consisted of :— 
Cinchona galara „ w „ 18090 


70 anc 251 
7 succirubra 89 
1 lanceolata 128 
„„ micrantha . . . 1 
35 Pahudiana 11,139,248 


— — — 
* “On the Cultivation of Quinine in Java and British 

India.” By Dr. J. E. De Vrij, late Superintendent of 

Chemical Researches in Dutch India. London, 1865. 
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These were distributed in plantations var 
4,440 to 6,830 feet above the level of the sea. 

In 1855 an unsuccessful attempt wag made to 
introduce the Quinine trees into British India, 
In 1859, Mr. Clements R. Markham proceeded 
to South America in order to procure plants for 
India, The plants transmitted by him to Ootaca- 
muad died, but he made arrangements for the 
tranamission of plants and seeds, w 


initiatory ceremonies necessary for being admitted 
to penetrate the arcana of magnetic pail No. 


„ . . Pascal believed in ghosts; Charles | works of that old master whom we love and 
V. (says Le Sage) so th still less perhaps than he merits, of that iade- 
fatigable champion who, forty-five years ago, 
planted the banner of magnetism before the 
academies, and has ceased not to combat in its 


Ellia, in Ceylon; and at Ootacamund, in the 
Neilgherries, The Darjeeling Plantation is under 
the charge of Dr. ‘Thomas An erson, superinten- 
dent of the Botanio Garden at Calcutta, and in 
1864 it contained about 20,000 1 The 
Ceylon plantation, 5,200 feet above 

sea, is managed by Mr. McNiooll, under the 
superintendence of Mr. G. H. K. Thwaites, 
Director of the Botanic Garden at Peradenia. At 
the and of 1863 this plantation contained 22,050 
Quinine plants. The plantation at Ootacamund, 
7,500 feet above the leval of the sea, as well asa 
branch one at Neddiwuttum, is superintended by 
Mr. Melvor, who has done much by his mode of 


Have the most transcendant phenomena which 
We see succeed one another anything of the super- 
natural or the extra-natural t No, & hundred 
times mo! Only we know not precisely the cause, 
or, to better express it, those who have studied 


been in the world for eighteen hundred years, 
aad that ho had been intimate with Charles V., 
i tila, &0. 


: $ Do we know why opium causes $ Why 
“Is it necessary,” the witty feuilletoniat, | an emetic causes vomiting? Quia habent virtutem 
“í to recall the success of Cas nd later those | dormitivem ei te the. a, Physloian 10 
Mesmer i answer. 452 Moliere 
, | speak not of to day), but how many decauscs there 
' f are which have nothi moro ia them. . . 
The magnetic a is an impondesoble, like 
caloric, ithe electricity, like light, like the perfume 
of flowers; it can be only in its effects, but, 
whatever may be its m tiam exista 
and is self asserting, $h it is to shut our 
eyes that we may not bee, ta atop our ears that 
we may not hear ; to confound it with th» occult 


277,088. They were chiefly 
red bark. An important improvement in Cinchona 
o ilt. vation, introduced by Mr. Mol vor, was planting 
the trees on fully-exposed Open spots, aud not 
under the shade of other trees. The woods were 
cleared away in the first instance, and then the 


of relationship with necromancy, we see come on, 
by gradation, animal magnetism personified in 
im who did not invent but resuscitate it—who, as 
I have said on another Occasion, has the merit of 
having first brought back to natural and purely 
physical causes an order of pheno which 
ore him was attributed to extra-nat causes, 

I have endeavoured to sketch the picture of the 
Occult sciences ta bold lines, it for me to 
enunciate briefly what is animal or humas 


will suppose that I am speaking belare persone 
who have neo knowledge whatever of it. 
Ite deflaitiens are numerous; I will cite two 
r Here ia tho frot :— 


imal Sige ss 5 
which a man . another man experience; in 
other words, the word magnetism signifies the 
ensemble of the phenomena resulting from the 
incontestable influence which every animated being 


hes supply a 
bark which yields Quinine. He ex pects before 
the end of December, 1865, to forward to Europe 
between 3,000 and 4,200 Ibs. weight of ae 
bark, the yield of 0 plants set at Neddi 
wuttam in September, tober, and November, 
1862. Dr. De Vrij concludes by giving the 
following contrast between the Dutch and the 
English mode of cultivation :—“ As the Quinine 
trees in Java must, according to the present 
mode of cultivation adopted in that island, be at 
least thirty years old before the are fully capable 
of yielding a good quality of bark, I very much 
doubt whether any capitalists would be found 


and I ask rene haneaily, find tn 
whatever of relationship between the — and 
former. For myself I recognise none, and 1 
repudiate all connection with all members of the 
more or less diabolical family. 

Of magnetism a member of the Royal Academy 
of Medicine has not feared to suy, that, „con- 
sidered as an agent of psychological pheno 
or as a therapeutic agent, netism should take 
its place in the rank of medical sciences.” He who 
thus expressed himself, after a long and conscien- 
tious examination of ani magnetism, was Dr, 


“ Magnetic science has for its object the useful 
application of this influence.” 

Let us see the second definition :— 

“By animal magnetism is understood the re- | less than Dra. Bourdois de la Motte, Fouquier, 
ciprocal influence Which sometimes operates | Guéneau de Mussy, Guersant, J. J, Leroux, Maro, 
between individuals, according to a harmony of | and Thillaie, 
afinity, be i through i imagination, | I would reply to an observation concerning 
or be it from imitation or the concurrence of somnambulism and somnambulic consultations, 
physical sensibility,” which are not the same thi i 

Thi ition, you see, is broad and does not | Let it first be thoroughly understood that mag- 
much compromise ite author. netism and somnambulism are not synonymea. 

It gives a show of right to all the doctrines, and | The first is the cause, the second the effect, or 
equally satisfies the y 3 i nists, | rather magnetism only develops the somuambulic 
the imitationists and the £ faculties in won who are naturally endowed 

e can no more make a somnambulist 
at will, and especially a good somnambulist, than 
i- | we can make a poet, an orator, or a true artist, 

But this state of artificial somnambulism, extra- 
ordinary ag it is, is nothing, 80 to speak, if it is 
not accompanied by that marvellous faculty to 
which the name of e Air voyance has been given. 

Does this lucidity exist ? Yes, but it is capri- 
cious, inconstant, and it does not depend more 
upon the most skilful magnetiser for its creation 
than for itg regulation, and for the preventing of 


respect, is certainly one which Prepares the way 
for the transfer, in due course of time, of the 


— — — — 
THE OCCULT SCIENCES AND ANIMAL 
MAGNETISM.—II, 
Br M. Bavong. 
N apite of the reprobation with Which the 
Practice of divination hes ever been denouncep, 
we count Bot lees than from seventy-five ta eighty 
branches of it. 
That persona, otherwise very estimable, believe 
in these pretended sciences should neither astonise 
nor trouble us ; they are as much and more to be 
pitied than blamed, especially if they pay the 
oracles they go to consult in ready cash, and wh 


Whatever may be the first cause of the magnetic 
benomena, do these phenomena take place or do 


from which I extract the following lines :— Denial is inadmissible. N ow, if a series of 
At all epochs men have shown themselves material facta, of physical phenomena which have 
greedy for the marvellous, and fairy tales are of | i i 


or their basis a natural Principle, constitutes the Magnetising and lulling asleep are not one and 
elements not only of a science, but further of a 


the same thing; that somnam ulism is a state; 
scienco as exact as Possible outside of the 


mathematics, we cannot deny a scientific character | d 
to what is called, improperly Perhaps, animal | lucid subjects are only so on certain days and at 
magnetism. certain moments ; that they almost all have rpecial 

Is this sclenoe the privilege of the minority to aptitudes, and that their errors are excessively 


the exclusion of the greater number? We affirm frequent. 
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Therefore is it not risking a paradox to pretend 
that the discovery, and consequently the employ- 
ment, of somnambulism, thanks to the too often 
shameful use that has been made of it, has rather 
clogged than advanced the march of magnetism ! 


r 

‘t Thera are other reflecting metals which might be em- 
ployed advan/ageou:ly, aod which would be much cheaper 
than silver, as nickel, antimony, bismuth, tin, &c. The 
white metals would be best for reflecting light; for reflecting 
heat the surface would very likely be best of brass, and 
this could be done by precipitation, or perhaps it m ght be 
done by a loying the copperrurface at a high temperature 

n 
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The lines A D and B E should not be dotted ones, bu 
black like the arches AC B and D J B. 

Neither should the straight line G O be a black one, it 
should b> a dotted one, so that the black lines may represent 
the outlines of the templates. 

Again, your compositor makes it appear that I find 


for there only is the source of that asstmilation h G ha with zinc, Though this I have never tried, the copper 
which E am endeavouring to combat, and from | * ~ 0 a 0 (0-0) -) \ whereas itshould be 5 8 may, however 12 alloyed bons tin, by rubbing 

p 2 e — e - c) 2 melted tin on the heated surface, or by immersing the 
this point of view those who have done the h 5 T reflectors, having a brass surface, in a solution of cream of 
greatest wrong to the science of Mesmer are the | , _ c = 5 tartar and tin in tbe same manner as brass articles are 
magnetisers. ~ Ce J (C- 602 = 4 tinned, the solution dissolving the zinc of the brass and 


precipit ting the t'n which forms an alloy with the copper, 
thus producing a surface of seal speculum metal; this 
may be afterwards rubbed a little to increase the polish. 
Slightly oiling the surface of the mould is not necessary, 
but ybould ths method te adopted for the greater ease cf 
separation, the copies takın would have to te rubbed a 
little with protoxide of iron or other polishing material, 
though very little rubbing would be ne ed. 

“ Moulds may be made of fusible metals oran amalgam, 
though the coples taken from this require polishing after- 
wards. Nen-metallic moulds may also be used, when 
covered with a conductor, It is needless to say that the 
copies taken in this way Would take some trouble after- 
wards in po‘ishing. 

4 Wax moulds, or a mixture of wax and other substances, 
gutta-percha moulds, or, in fact, nearly all kinds of moulds, 
may te made conductors by the usual wsy of rubbing them 

ith blacklead, or silvering the surface by Parkes’ process, 
but the following, which is somewhat similar, thoughcheaper 
answers sufficiently well. Dissolve phosphorus and wax in 
common naphtha, cover the surface of the mould with this 
solution, and when nearly dry dip it in the silver solution. 
Glass moulds may be done in the same way, though not by 
the b'acklead process. Drayton’s process of silvering glass 
seems also to act remarkably well in rendering giass and 
other substances good conductors ; but this process has a 
special advautage—viz., that when the silvered surface is 
covered by precipitation f other metals, these metals and 
the silver may be taken off together, leaving the glass or 
other substance clear, thus giving a silvered speculum, with 
the surface as highly polished, or nearly so, as the glass 
surface itself. 

‘(Should the above prove completely successful in the large 
way to your own satisfaction, there can be little doubt but 
that there will be a large demand, especially as they may be 
made comparatively cheap; they may even be made cheap 
enone? to be within the reach of the working amateur who 
would prefer them instead of glasses to form his telescope ; 
or they might equally be made to the same dimensions and 
perfection of parabolic curve and polish as the finest specula 
of Professor Lassell and Lord e, if such could be ob- 
tained for the purpose.” 

I scarcely necd mention that the silvering of the glass or 
other surface could now be much more easily accomplished 
by M. Petitjeau’s process, described some time ago in 
the EncLIsu MecHaNIc. If any of your readers would take 
the trouble to construct à really good speculum, he might 
take any number of copics, and sell or exchange them for 
other articles amongst others of your readers. J. H. M. 


Let us believe ia somnambulism ; let us believe 
in lucidity ; but let us not have a blind faith in the 
declarations of somnambulists, even of the true 
ones. 

To conclude, there is nothing in common between 
the sciences called occult, which we might very 
justly call chimerical, and true magnetism, as I 
understand it, and as it is taught and practised in 
this society. 

To be convinced of this truth it suffices to study 
the one, to know what were or what are the others, 
and the confusion which has existed, and which 
still exists, will not be long in vanishing awae, 
for mere good sense will speedily pronouncy 
judgment between them. A. BAUCHE. 

L'Union Magné:ique, Dec. 10, 1865. i 


LETTERS TO THE EDITOR. 
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[we do not hold ourselves responsible for the opinions of 
our correspondents. | 


Again he makes me say 


KO= 7 
C- 


C2 
> c c 4 
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Now if your readers will write T for T all will be right. 

) (* C 2 a) 
1j- (— -1) — — 

v { C-c 4) 
Davip KNIGBT. 
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CUTTING CARBON, &c. 

Sir,—Acting upon the suggestion of Mr. Tonkes which 
appeared in No. 46 of the Exatisa MEOHANIO, I procured 
some carbon at a neighbouring gas retort, but on attempting 
to cut it into shape, I found it impossible to de so with any 
saw which I posse-sed, indeed, so hard was it that on 
chipping it with a hard chisel it struck fire repeatedly. 
The composition of this carbon was extremely dense, unlike 
that common y sold, which is ve: y porous and easily worked. 
Now perhaps Mr. Tonkes will kindiy inform me of some 
means by which I may cut this refracto carbor, for it is 
an excellent conductor of electricity, and I experimented 
with a small pi: ce chipped from the large block with ve. y 
satisfactory results, 

I would now propose a simple query to Mr. Tonkes, not 
in the position of a critio but as one seeking for information. 
He states in No. 41 of the MECHANIC that ‘carbonic oxide 
is the deadly gas which hills people who descend into 
wells.” Now as carbonic oxide is lighter than common 
air, how is it possible that it can, in direct opposition to 
the law of gravitation, remain at the bottom of 8 well? 

ALVAII. 


EQUATORIAL MOUNTING FOR A REFLECTOR, 

Sir,—I feel that I owe a very sincere apology for having 
made a promise to T. W.B. which Iam unable to falfil. 
1 refer to that which I gave in No. 45 of the Exaiiso Ms- 
onA, p. 258, to go up to London and copy the drawing snd 
description of Mr. Lassell’s equatorial, and alsothat of Mr.de 
la Rue, which I then believed to be at the apartments of ths 
Astronomical Society at Somerset House. I have been up, 
and, in attempted redemption of my promise, applied for 
these drawings and descriptions, regret, unaffectedly, 
to say that none such exist, I remembered seeing Mr. 
Lassell's photograph of his large telescope, and am now 
{nformed that this photograph (unaccompanicd by any 
description whatever) is all that the society possesses ; 
and further that Mr. de la Rue has never given any details 
of his equatorial mounting for a reflector at all. Í cannot 
conceive by what perversion of my memory I seemed to 
recollect having seen the particulars of these instruments. 
Under any circumstances, my quasi-reminiscences turn 
out to have been purely imaginary ; and nothing more 
remains for me th n to express my sincere sorrow that I 
should have mis'ed T. W. B., however unintentionally, on 
this subject, 

A FELLOW or rom ROYAL ASTRONOMICAL SOCIETY. 


CONSTRUCTION OF SPECULA. 

Sir, —As some of your correspondents appear to take an 
interest in anything relating to the construction of epeculs, 
I forward the resalts of some experiments I made in 1857 
and 1858 with the view of seeing whether it was practicable 
to manufacture, at a cheap rate, specula and other articles 
having a highly-polished surface by electro deposition, 
The following particulars, extracied from a letter a dressed 
to several firms and a0 to the Society of Arts in 1858, will 
give all the hints required by any amateur desirous of 
making use of this process: — 

“Tt is to manufacture by electro deposition all kinds of 
reflectors, any number of each kiud being produced from 
one single copy or from a mou'd taken from that copy. It 
is chiefly intended for the production of those reflectors 
which in the ordinary way require a great amount of time 
and labour to bring them to the requisite form and polish, 
such as specula for reflectors, microscopes, light-house re- 
flectors, or reflectors of heat and light, as uscd in any kind 
of optical appara‘us, or by scientific experimenters and 
others ; or it may be advantageously employed in the pro- 
duction of reflectors for commun use, having either plane or 
curved surfaces, and also in producing a better kind of 
daguerrotype plates having a more evenly-deposited sur- 
face than those made in the old way or those electro- 
silvered. 

„ Plane-surfaced reflectors may be made by depositing on 


WHEELS FOR SCREW CUTTING. 

sir. In finding a set of wheels for screw-cutting the first 
thing to be cons dered is the proportion which the screw it 
ia intended to cut bears to the leading screw ot the lathe, 
for the number of teeth in the wheel on the mandril, aad 
the wheel on the leading sorew of the lathe, should be in 
the same proportion to each other as the screws. There 
ara various methods of finding the wheels for cutting 
screws, several of which have been explained in the 
ExcLISH MECHANIC. 

The plan I u-ually ado,t is as follows :—I write down the 
number of threads in the screw I intend to cut, and als» 
the number of threa ls in the le ding screw, and 1 multiply 
both by any number I find most couvenient for my wheels. 
Example: Suppose I wish to cut a screw with eight threada 
totheinch, andthe leadingscrew has twothreads to the iach; 


RENOVATING FILES. 

Sir, —I have tried the following receipt with success 
and think many readers will find it worth knowing. 

The file to be first cleansed from all foreign ma‘ter, and 
then dipped in 1 part of nitric acid, 3 parts of sulphuric 
acid, snd 7 parts of water, the time of immersion will be 
according to the extent the file has been worn and the 
fineness of the teeth, varying from five seconda to five 
mioutes ; on taking it out of the mixture, wash in water, 
then dip in milk of lime, and then wash off the lime, dry 
by a gentle heat and rub over equal parts of olive oil and 


turpentine, fin a previously-prepared copy, and the better the first copy is 
It is stated that's ee dle a tape e pre on its 5 Pessa 11 5 125 . on the then li K 10 = 2 * x 15 2 2 or = x 232 uate 
immersion, and also that rasps may be renova‘ed in the | 14, ace of the copies taken from it. Curved or any other 2 2) 2 30 2 40 


kind of surface than plane requirirg a mould to be 
taken flom the prepared copy, and from this mould the 
number of copies required are to be taken, or as this pro. 
cess might often be too slow avy number of moulds might 
be taken from the copy, and then the rapidity of produc- 
tion increased as required. It is evident that the same 
pees might be pursued in the production of plane sur- 
aces 


same way ; this I have not tried, but for fine cat files it acts 
admirably, and the process may te repeated until there is 
no steel left to cut. T, T. PARKINSON. 

P.S.—I have to thank those gentlemen who have kindly 
sugeested improvements in the magoetic engine. I have 
finished mine, which works with two of Daniels cells ; 
the fly-wheel, 10in. diameter on a perpendicular sh. ft, 
working a pump if required, and giving a shock. 


&o. If I have elther coup'e of these wheels I caa put one 
wheel on the leading screw and the oth-r on t mandril, 
and I can fill up the space between them with any co - 
venient wheels to act as dummies, I may state here that 
when a set of wheels work directly into each other (that is, 
ali in the came plane, or, if you like it better, all of a row), 
the proportion is between the wheel cn the mandril and the 
wheel on the leading screw only, and therefore it does not 
matter how many teeth there are in the dummy wheels, nor 
does it matter how many wheels there are, only that each 
wheel changes tae direction of the motion. It should be 
remembered that if the screw it is intended t> cut has more 
threads to the inch than the leadiog screw, the smal est of 
the two whe. Is is to be put on the mandril, and, if it has 
less, vice versa. Supposing the pitch of screw the same as 
above, the mandril should turn eight times while the lend- 
ing screw turns twice, or, in other words, they are in the 
proportion of 4 to 1. If through breakage or some other 
cause I do not posse s ihe proper wheels, then I have almost 
any amount of choice by proceeding as fo lows: If I have 
the proper wheel for the mandril, and the wheel I wish to 
use for the leadinz screw has only half the proper amount 
of teeth, it is evident that the leading screw would revolve 
twice as fast as I require, for they are iu the proporiion of 
2 to 1; or if I have the proper wheel for the lesding screw, 
aud the wheel I wish to use for the mandril has twice the 
proper number of teeth, it is evident that it amounts to the 
same thing. I can get over this little matter by using any 
two wheels, which are inthe proportion of 2 to 1 (say 20and 
40, or 30 and 60, or 40 and 80, &c) , and coupling the two 
firmly together, so that the largest wheel of the two works 
into the mandril wheel (or dummy working into the mandril 


4 Silver or platinum w. uld probably be the best metal for 
the best reflectors, bot as the prices of these metals are 
very great only the surface need be cost ed with them, the 
rest being of any common m: tals, as iron, copper, zinc, 
tin, &c. The cop es mav first be taken in any of these com- 
mon metals or a mixture of them, and then a film or thin 
layer of the reflecting metal precipitated on the polished 
g.rface. In the case of silver being preferred it would be 
best to use the silvered solution containing 82 O (bisul- 
phide of carbon) or other substance 10 form a bright de- 
posit aud save polishing ; or & thin layer of the reflecting 
metal may be recipitated on the mou d and then covered 
by.a common metal, or two or three layers of comm: n 
metals tothe proper thickness. In order to save expense 
it might be advisable when a little thickness is obtained 
by precipitation to increaso the thickness and stiength by 
the addition at the back of any metal—alloy, amalgam, or 
other substance fu-ible at a lew temperature, or at any 
temperature below the fusing poiat cf any of the metals 
p-ecipitated. Ifa high heat is required to melt the metal 
employed care must be taken by the u.ual precautions of 
slow cooling to prevent uneven contraction. Fusible metal 
will do, or lead, tin, bismuth, zinc, &c., used separate or 
mixed with each other, and with powdered mineral sub- 
stances to give additional strength, 


TELEGRAPHIC REFORM. 

Sir,—Perusing your valuable issue of the 9th inst., I 
was much pleased to find that the hon. member for 
Rudioburzh hed presented a petition to the House oa 
ss Telegraphic Reform.” Itis a fact that much improve- 
ment could be made at a tiifling expense, and tho whole 
of Her Majesty's subjects would be great y benefited h.d 
the Government taken steps inthe matter. It is evident 
that thousands of our fellow creatures are excluded from 
the present system, and I cannot see why it should be so. 
Had our Goveroment voted a smali item of the cash (so 
readily di- posed of) for the erection of telegraphic stations, 
I doubt not but they wou d prove more se. viceable than an 
Tron-cladin cise of an invasion. bet the wires be extended 
and offices est iblisned throu;hout the British dominions, 
und if they would not prove to be sclf-+upporting—let our 
country policemen attend tothe ins rument at certain hours 
daily. J. Morcar. 


TEMPLATES. 
Sir,—Allow me to correct some mistakes which are made 
in my so'ution to the | given by Ceterates in your 
pression of March 9th. 
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wheel), and the smallest into the screw wheel or dummy. If 
the wheel I wish to use for the mandril is only half the proper 
size, or the wheel on the leading screw is double the prope 
diameter, then the smallest of the two wheels works into the 
mandril wheel, If the wheel I wish to use for the mandril 
has one-third more, or the wheel on the loading screw one- | of y. If a M. 
third less teeth than I require, I can Proceed in the same | hag not got a turning lathe, he must go to a wood turner's 
way as before by using two wheels, one of which has ont- | anl get two patterns made to fit the zinc giuges: the 
third more teeth than the other, say 30 and 40, 45 and 6), i ; 


The tools for grinding are 
will be best for the amateur, Take a picce of thin zino 


Impared to a camera obsoura with a 
microscope atiached, to enlarge the image farmed by the 


of plate glass be ued. ocus cf front less 1a'hs, ditto of 
second lens 13ths, ditto of third lens 1gths, ditto of lens 
next tha eye ijth, The first and second lenses may be a 
little under 4 inch diameter ; the third or field lens may be 
a little more than + inch diameter; and the lens next the 
eye may be about gths diameter. 

Let “A. M.“ make two short tubes 1} inches long (they 


in brass they ought to be again 
turned te fit the gauges, and finally rubbed together with 
emery until they fit each other, 4 tool the width of the 
pages of this journal, at 5 inches curve, would grind nearly a 
dozen lenses at one time—but, of course, an amateur need 
not have them but a little larger than the lens, 


wheel I may here state that when I flad that the wheels I 
have to use for the mandril and lea ling screw wou'd cause 


Farringdou-street, three kinds of oe Alb of the finest 
& little coarser than 


glass. PAAAoxLsUs. 


with the coarse eme 
one of 19 0 5 2, 1-5, 3, &0 forge ech than the othar —— — — 
and it should be remembered that if the wheels would cause 1 
the leading screw to turn too fast, the largest of the two OUR SUBSCRIBERS NOTES AND QUERIES. 
intermediate wheels Should work into the mandril wheel ay all coarse particles — — 
and if too slow, then the smallest of the two works into it 


and rub aga‘n with the next degree of emery which will | 
pul a finer surface upon it, Wash all this off the glass 

again, and with the finest emery put the last grain on the 
glass previous to polishing, using a Strong magnifier to 


Haat Wantep —I have a galvanised fron box 15 in 
„long, 12 in. broad, and 4 in. deep, with tight cover, which 
I want to fill with water and keep it at a temperature of 
105 degrees night and day by means of Bas. Won'd any 
read ar oblige me by telling me the best and Cheapest 
moie of obtaining the required heat and the Probadle 


prepare the polisher. Procure at Acton’s }lb. of the finest 
putty powder, warm the brass tool and smear the inside of 
it with pitch ; lay a piece of fine cloth over the lens and 
turn up the tool with the pitch upon it; the cloth Will stick 


threads to the inch, but I think sufficient has been said 
to enable anyone to think the m itter over for himself, 


J ; wide, running 223 fi. per min.; water-c urse (less woo i 
e water. or ft 4 in. or 20% squire feet, 8 ft. fall. Centre 
ABERRATION. 


-| Water-course falls into the buckets at angle of 158 from 


Sir,—Allow me to express my thanks to Jour talented centre of one I call thisa breast wheel, with open 


correspondent “F.R A. S.“ for his elaborate escription of BRITANNIA METAL.—Can any reader inform me how t 
make white motal 73 5 . 7 want to cast smali images 
— . . 4, 


GRINDING AND POLIsHING,—If Mr. Ed ard Pickles pos- 
SeSses any bet ter knowledge of Sinding and Polishing 


L 

e on! 
will have its focus at twice the radius; but ground on both, 
1 ” 


sides, will hive its focus at the radial point. „A. M. 
must now turn the other side, taking care of the feather 
edge as he PU ha A song 80 par wath the 
coarse em sry or he will break the eather edge. hen the = 
second side is finished, he will have a crown feng of ö inches | readers? Are we not adding our mite every week for his 
focus, and as “A. M. having succeeded ia polishing glass, | benefit ?—Davıp Kx'anr, : 
no doubt he would like to mike his terre tuoi t-lvscope | „ TuBiva ros TeLxscorss.—Will any reader tell me where 
an achromatic one by adding a Concave lens of flint glis; | I can get brass tubing suitable for telescopes and micro- 
to it. scopes ?—Davip Korr. 
We will now Sr COLA. - Will “An Amateur Tamer,” p 838, 
kindly furnish me with information regarding tue esn- 
struction of the glass speculum he * “ Astro” to 


Sir, — Win you allow me to make a few remarks regardiag 
Mr. Thompson's folding screw propeller? 


box to his crabbg ; if so, this sliding boss cannot be made 
to fit very accurately, or the effect of Corrosion would pre- 
vent its sliding action; and to allow a sufficiency of space 


: ity of crown, and 

1 aac — to produce a tremen- Consequently has twice the disper.ive power, it will, of 
Ir. Stewart, in one of your early numbers, particulari 1 ee oa 8 55 Mork with one half the 
cautioned intending Inventors against one point, which 1 angio o and peos as in Fig. 3, and so reunite the 
coloured rays and form azain white light. We will also 
Suppose that „A. M.“ does not Wish to troub'e Messrs 


Power or STEAM ENGINe.—Can any Correspondent tell 


, me why 33,000 Ibs. is taken as the standard for calcula- 
the screw should not be liable to have its action impeded Houghton’s glass wa 1 ting the power of a steam engine as 2,240 ibs. are equal to 
or destroyed by the entwining of weeds, ropes, or Other sea flint 15 one ton 7— A. F 
refuse, around the screw shaft. I think it will be seen b ees 


neglected to make any provision against this evident om | thickness, and also get it to the diameter by taking a strip 


polishing brass work, give the ad iress of any party in town 
of sheet iron an inch wide and bend it 80 as 


in wood a twist same as & corkscrew, about seven 
twista in ten inches, more or less ?—T wists, 

power of the engine, with n3 advantage to the progress of 
the vessel, A. Saxon, also what kind of steady is bost for turning light shafting 

about 14 diameter and 6 feet long? —Morfrok. 
TuRNING.—Will any correspondent inform me of a 
handy way to turn bowling-green balls? The way that E 
have tp ai has been this: I have turned them in a 
foot latho by hand, and have got them to the right gauge 


trying on a piece of sheet fron cut out to half 
a circle —T, W. 


— 

AMATEUR LENS GRINDING. 

Sir,—If working men in general knew how Simple {s 
the process of grinding and Polishing lenses for tele. 
Scopes, cameras, &0., &c „IJ am certain that more would 
amuse themselves in that interesting Science ; it would 
also be the means of Opening the doors to many other 
branches of science, In my youth I was much surprised 
to see a shoemaker in Edinburgh grinding and polishing 
lenses for telescopes of 3, 4, and 5 inches diameter, sitting 


must then be cleaned and made warm gradually 
before a fire; a drop or two of Canada balsam being let 


th 5 
oodcroft’s already ?—J, A, NZWLAxn, Cathcart, N.B. 
Sorew PROPELLER, —] shall feel greatly obliged if some 
Correspondent will tell me how to “set off” the varying 
Bitches of the screw propeller—I want to know how to 
raw 
gi 


y cracked, worked quite as val = 9 In 
» | astronomi telesco the glass must be o e purest 
A. M.” “Cygna,” and others, I must state that a know. kiad ney seleseopes j p 


4 FI. 2 | 
f. 
7 
e a. 
ka 2 — 
Li ars 
] 


fve- PEG 
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„A. M.” will now take his n lens and try its 
focus by the sun, and make the tu 


the screw propeller—the pitch and diameter being 
ven.—ASMODEUS. 

Extracting LIAD.— Will any reader inform me how to 
extract the lead from lead skimmings and dross mingled 
with sand and chloride of zinc, and oblige, X, L.? 

SOLDERING J EWELLERY.—Can any correspondent tell me 
how the silver solder used by jewellers is made—how 
many parts of different metals, and how melted P—S0OLp ER 
Frx. 


Worst®p Sprywing.—Will any subscriber inform me how 
to draw a heart wheel pattern to fill a straight or barrel- 
shaped bobbin, such ane used in worsted spinning ma- 
Chioery P- A Poor Wo MAN. 

VARNISH.—I want information as toa good varnish for 
Wwator-colour drawings; algo the best way of testing a good 
oll-stone.—Fbxxr. 

Corovntwe JZwWILLIRXT.— Will Horologer tell me what 
acid is used for colouring 18 and 18 carat jewellery >—Owm 
Ina Firx. 

VaLocrraps.—R. J. P. tells us he has a velocipede in 

i improvementa in the 
treadle. I should much like p see a description of it in 


rocure & piece of plate Bluss of the thickness shown by 
. the drawing, and nibble it round with a pair of plie 
using & circular piece of Paper as a guide, Smear one side 
of the glass with pitch and stick it on a cylinder of wood of 
the same diameter and 3 inches high ; the crowa lens will 
8 


The object lens will form an image of any thing within the 
tube, say the clock dial of a distant church—the tube 
called the eye-plece merely magnifies this image, and a 
variety of eys- pieces may be used for the same object glass, 


IE m 
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FLur ror Baass Mextia.—Will any one say the best 
flux for brass melting; or better, will a one give a de- 
scription of best way to run small quantities of brass in 
an amateur’s portable forge ?—H. N. 

Sropring Tsxetu.—I am in the habit of using oxide of 
xine mixed with chloride of zinc, which forms a hard filling 
for decayed teeth. I should be obliged if any reader can 
tell me how to make the chloride clear and free from white 
deposit, without the addition of water, and how to prevent 
the strong acid taste from the chloride; if it is possible to 
add soluble glass with the chloride in solution. — Moar. 

Porous CELLs.—I beg to thank % Anion” for the de- 
scription he has given in No. 49 of the coil for char ing a 
secondary battery. Can yi reader inform me whether 
red ware (the material that flower-pots are made of) will 
answer the purpose for porous cells for a Daniel’s or Bun- 
sen’s battery equally as well as porcelain ware ?—D. 
Batam. 

WEIDIxOG Stast,.—Can you or any corres 
me with a cheap and simplo recipe for weld 
—VvuLoAN No. 1. ; 

Watca Faces.—Can any reader inform me bow to mix 
the composition used to enamel watch faces?—Novics. 

Brus Powpsrs.—Can any reader inform me what kind 
of blue is used for blaeing blue powders?—H. Brown 
Daron, 

ELroraio Sumoo. — 1 want to know how to make a 
shock felt at any distance, for the purpose of diechargin 
powcr to decompose water from a cylinder mschine an 

yden jar; also how to make the varnish to cover the 
tinfoil of a conductor.—Bucx. , 

Foneixe.— Will some kind reader oblige me with in- 
struetions for mak an oliver for forging scrow-pins 
and rivets, and the best way of driving tho same by 
steam ? S. B. O 

Ovanions or Evxcrricat Maceina.—Will Mr. Tonkes 
kindly inform me which are the bes! materials to use to 
cover and stuff the cushions of an electrical machine ? 1 
have taken great pains to construct one with an 18-inch 
plate; I covered my cushions with thin basil leather, 
and stuffed with horsehair, but they do not act well; of 
course I use amalgam and connect the cushions with the 
earth. I have been advised to staff them with iron 
filings, but I shall have confidence in Mr. Tonkes’ 
directions if he will kindly advise me, as I have so 
ove ponid by his instructions to other correspondents. 


MARINS GLUN may be poured upon u slab and cut in 
squares. When used, must be melted, if the thing to be 
attached can be warmed. “'Inkpot” will find the adhesion 
more omplete.— J. R. H. 

LUTE FOR CRUCIBLES.—J. H. M. will find that the best 
lute for crucibles is a douse maio with a mixture of fresh 
fire clay and groand fire bricks, worked with water. That 
c meat, if mde with solution of borax, answers still better 
upon some cccasions, as it becomes a compact Vitreous mass 
in the fire.—J. R. 0 

Lorz.—In liarabber when melted in a spoon will bear heat 
at which su!pburic acid boils. Glue, slaked lime, and white 
of egg is a good lute.—J. R. H. 

MARINE GLUE.—Melt the glue in an ordinary glus pot, 
then heat the article to be fixed. Apply a thin coat of 
glue, and then briag the pieces together under pressure, 
and allow to cool. If properly done, the material will start 
bofore the joint gives way.—J. D. 

Baonzine.—As I am not in the gas fitting trade, I can 
not inform H. A. Yeldar how gas fittings are bronzed of 
a copper or olive tint, but I will give him the method I 
have pursued myself with very good results, Make a 
pickle of nitric acid and water ; immerse the article to be 

ronszed, and add some cuttings of white iron. This will 
give the brassa red tint; wash in water and dry, then 
paint with a arte made up of sour beer and the red oxide 
of iron 0 fine and free from grit, allqw to dry, and 
then polish with a dry brash, and dust off the red oxide 
of iron : heat and then lacquer with red lacquer; if the 
colour is not deep enough, polish again when cold, and 
lacquer as before. This gives a very tifal dark copper 
tint. To relieve bronzed work, leave the places you intend 
to have bright uolacquered, then scrape with a hook 
scraper, and barnish with a steel or agate burnisher, and 
sour beer or argoll water; dry with tissue paper, and 
lacquer with yellow or red lacquer according to taste. 
Perhaps Some reader in the gas fitting trade will oblige 
with the method pursued by them for ing brass of a 
copper colour.—J. D. 

ELLHANGER’S BRACE.—In No. 49, T. W. AT that 
my bellhanger’s brace is not very practicable, an thinke it 
Table to break tho bit. I still, however, think it far pre- 
ferable to the one he illustrates as an improvement, and 
less trouble to use, besides being much cheaper to make. 
The socket Ain mine revolves with the brace when not 
held firmly in the hand, thus taking the pressure off the 
bit when necessary. It has been in use now for months, 
and has been through some rough work, and I am better 
with it every time I use it.—E. H. 


METALLIC TetLURI0M.—R. Ross will find it difficalt to 
obtain metallic tellurium; he can get 
Jackson and Townson, Bisuopsgate-street, at about 2s, 61. 
per dram.— E. H, 

* Liquip Col ouRSA. -H. P. can get liquid coloars prepared 
expressly for punotographs of Me. Cox, Skinner-street, 
Snow-hill. The photographs require no sising.—E, H. 

SPLITTING Fabrr Stowes.—If D. S. B. hw access to a 
bean splitting mill, his cherry stones may be cracked en 
masse.” J. ry 

NapPatHa.—W. Pickard says naphtha is worth Is, 4). a 
quart to dissolve shellac, which he quotesat 18. 8d. to 28. per 
small beam steam engine, 2} ggr bin. stroke, and ETE 3 oe i 2 l at e wi edad 
should like to get hold of some little cheap work giving pro- | am , shellac at Is. Ad. or 29. 1 IR my 
set of working drawings. Can my fellow subscribers assist Frurine Taps.—In answer to C. W., in No. 49, con- 
mo? Address H. N., care of Editor of Ed isn MECHANIC, | cerning Auting taps ia a screw cutting lathe, if the infor- 

VELoCIPEDE.—W. H. Potter of 36, Queen’s road, Bays- | matiou of one who has fluted scores will be of any avail to 
water, wishes Mr. Forbes to inform him, per post, where | him, I give it freely. He must prepare a tool of the form 
one of Mr. Forbes’s velocipedes can be seen, also the cost 


them. 

Ir Philip Carl will send his address to L. Todd, 7, Madeira- 
street, Leith, I shall be happy to treat with him as regarda 
a drawing of furnace for welding tuves.—A. H. L. 

The following books (in one lot) for some useful ar: icle, 
apply, by letter on'y, “W. E.; 10, 8t. David’s-streetf 

nswick-street, Dover-road, S.E. Bourn’s Catechism o; 
Steam Engine; Campin’s Practice of Hand Turning 
Bourn’s Mechanics and Mechanism; Grier's Mechanic's 
Dictionary; Grier’s Mechanic's Calculator ; The Elements 
of Mechanism; The Practical Mechanic’s Journal, vols. & 
and 6; The Artizan, vol. for 1850, and about 17 monly 
parts Mechanic’s Magazine for 186) and 1862. All in go 
condition. 

The Editor of the ExoLisu Meonamo requests Oarbon” 
to forward his address, as a letter is waiting for him at the 


ondent oblige 
cast steel ? 


OUR SUBSCRIBERS’ EXCHANGE. 


I have a turning lathe, metal bed, V top, which I mide 
somo time since, and am willing to exchange for some 
other article.—Address W. D. Noap, gunsmith, Norton, 


Durham. 
I have a photographic apparatus complete, camera and 
stand, and plate holders, with chemicals and books com- 
lete, which I should like to exchange for a useful lathe and 
ls — Address JoHN Ropant Evans, Palmerston-terrace, 
Church-lane, Wolverhampton. 
Drawmas ron Exaine—I have commenced to make & 


usually called a knife or gids tool, left hand, or such as is 
used for ce the aides next the mandril. The taps 
must be held tight between the centres without carrier; 
the face plate being off, the tool is fixed in the tool box with 
a eine towar la the fast headstock. The glide res“ is then 
used asa planing machine, being worked backward and 
forward by the lever handle, and the tool ually set into 
the work by the cross alide.— ANT HARD FIRST. 

Bevét WHEELS.—Let the thickness of the wood coz be 
to the iron tooth in the ratio of 88 to 25; this will make 
them nearly egaal io strength. 

To find the loast thickness of iron tooth which should be 
used to transmit a known power, apply the followiog rule: 

Let T = least thickness of tooth 

„ H = horse power of the first mover 


the wheel, 
Then T = ł 9 
Suppose now that we wanted the thickness of a tooth 


that would transmit 30 horse-power with a velocity of 12 
feet per second at the pitch circle, then 


REPLIES TO QUERIES. 


HoroLsarcaL.—If H. Norton will state what kind of 


timepiece he is desirous of making, whether weight or T = 3 W= 
spridg, I will endeavour to supply him with the information 12 
required.—ONE IN THE TIA DE. T= /76 x 1°58 

ur FOR OABT-IRON Pipss,—In reply to Mr. Young's .. T= 1185 
enguiry, I beg to inform him that Portland or Rom in ce- 


For the least thickness of tooth, and allowing 1-10th for 
clearance, and then multiplying 1°185 by 2. gives the 
pitch ag equal to 2 4885 or 2} in. nearly. The wheel is 
generally cogged, and the pinion iron, unless there are 
particular couditions which prevent this being done, as in 
the case of & steam engine fly-wheel, which drives the 
firat motion where the wheel is usually iron, 

pinion cogged.—J. D. 

F. W. Wate will find that the idea of working long sub- 
marine lines by batteries at both ends at the same time is 
ia use, and is mentioned and even illustrated in Van 
Choate’s specification. J. H. M. 

Haron wants a receipt for making an amalgam of copper 
with alaminium. I suppose he means an alloy, for the term 
amalgam is only applied to alloys containing mercury. He 
will find in No. 29, page 28, how it is m in the large 
way. In the small way he will probably succeed by heating 
to the melting point of copper, or a little higher, in a 


ment makes an extremely strong cement for cast-iron hot- 
water pipes—so atrong, indeed, that when once set firmly, 
the only way of disconnecting the pipes is by cutting them 
witha sledge and chisel, the joint itself being practically 
im e. This extreme tenacity is no doubt owing to 
some chemical action of the cement upon the iron, but of 
what nature I am ignorant.—O. A. F. 

Cement FoR Cast IRON Pipzs.—Il socket pipes are 
meant—may also be used round an iron ring for flange 
‘pipes, two onnces of sal ammoniac, one canoe of sulphar, 
sixteen ounces of iron borings For use, one part of this 
mixture to twenty of clean iion borings. For joints of hot 
water (or steam) pipes nothing is better than a vulcanised 
india rubber Saber. It erom les and indurates but never 
worlts. This coment must be moistened with water, and 
5 in. It will dry as hard as iron itself. — 
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tellurium ore of 


„ V = Velocity In feet per second of the pitch circle of 


and the 
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blacklead crucible, or a clay crucible lined with charcoal 
and well covered, an intimate mixture of finely-divided 
copper, 
the copper by putting in a solution of sulphate of copper a 
piece of iron ; the copper will be precipitated in powder, or 
the oxide of copper may be pre ipitated b 
similar solution an alkali not in excess, 
manner may be precipitated from a strong solution of alum, 


alymina, and charvoal powder. He may procure 


ding to a 
Alumina in like 


by adding an alkali or a carbonated alkali. J. H. M. 
If J. H. M. (2) wants to join two crucibles very firmly to- 
gether, he will find it is not very easily done. Stourbridge 


clay and a little sand mixed together with water, as recom- 
mended by Geo. 
leaving cracks. 

thinner mixture and allowed to dry again, and the opera- 
tion repeated ifcracks still a 
used in this manner would m 
is the object let tha top crucible be considerably smaller 
than the bottom one, 
groove between them; but if strength is not required, in- 
crease the proportion of sand as much as 
to the extent of making it friable, and then the contraction 
wi.l be little or none. J. H. M. 


Hardey. contract when allowed to dry, 
These should be filled up by a somewhat 


pear. Stourbridge clay alone 
ea stronger joint, If strength 


so as to increase the depth of the 
possible, but not 


ANSWHBS AND NOTICES TO COOR- 


RESPONDENTS AND RHADHBB. 


ALL letters intended fer the Editor should be ad 


dressed to 75, Fleet-street. 


LETTERS applying for information to be furnished by post 


cannot be attended to. 


Correspondents are requested to keep copies of their 


drawings and manuscripts, a3 the Eprror eannot under- 
take to return such as may be rejected, 


H. H. K.—Apply to a respectable patent agent. If all you 
atate is correct the invention is valuable. 

A. Faworrt.—Your builder has charged you only the 
usual price. Oa referring to Burnell’s rice Book ( Look- 
wood and Co.) we find that, In measurin carpenter 
and joiner’s work, girders and binders of bridged and 
ceiling floors are to be measured, aod allowed as framed ; 
also gutter plates,” &. Referring to the scale the prices 
are perfectly correct. Get the book and see for yourself. 

A. Z. (Kensington).—We should not advise you to seek for 
a patent. You had much better sell your invention to 
one of the large manufacturers. 

IexoRaMvs.—Such directions would be useless unless ac- 
com by numerous di ms. You had much better 
advertise for a cheap second-hand engine. 

Inon.—Exosedingly well written. We much regret that we 
cannot spare space for insertion. 

Sruakr FarGusoN.—The diamond is nothing dut pure 
charcoal. The thing may be cheaply proven. Thus: 
Bay a waste diamond at a lepidary’s (3s. or 4s.), and 
fixing it to a piece of platina or iron wire, ho'd it till red 
hot in the flame of a spirit lamp arged by a blow-pipe ; 
then plunge it in a jar of oxygen gas, and you will see it 
burn rapidly and ave out a brilljant white light. Then, 
removing the holder frem the jar, pour in a little lime 
water; chalk will be formed, carbonio acid having beea 
given off during combuation. l 

Avsure anp PortmR.—Too late for this week ; will be 
noticed in next issue. 

LanperH.—We regret that we are unable to comply with 
your request. : 

A Cne{xisr.—Ground flint can be bought of Mr. Jones, 
chemiat, High-street, Stoke-apon-Trent. 

ROBERT SLOANE (Glasgow).—We thank you for your sug- 

estions, but it ie not in our power to carry them all out. 
5 and oommunication next week. 

Marx HIXIXT. Cop? returned per post. Ab some future 
timo you may succeed ia producing an article rer) up to 
the mark. 

H. W.—Vol, I. will shortly bə reprinted. 

Canno.—The cells in the bread are the effect of carbonic 
acid gas, produced in fermentiog dough. The yoast 
= p 5 dough produces the gas, which is driven off 

o heat. 

J. W. Y.—To make sulpho-cyanic acid for your uses, put 
into a test tube about equal quantities of prassiate of 
potass, carbonate of potas, and sulphur, all in fine 

wder, By the spirit lamp raise them to a red heat ; 
eop the mixture thas for some time, dissolve out by 
water, filter the solution, and put it away well corked, 

WoLVERHAMPTON.—S0 much depends upon the plau of the 
building to be heated, that it is impossible to comply 
with your request without a more clear explanation. 

Fiint.—At some future date, 

J. H.—Edgley, 43, Lamb’s Conduit-street. 

Exquiro (Bolton).—If you require an answer for the 
pose of settling an argument you must put the qu 
more clearly. , 

STANNARD'Ss Warna Moron.— This improved water motor 
was illustrated and described in No, 7, Vol. I., of the 
ExdlisH MronAurc, and we have had numerous en- 
quiries respecting it. In answer to E. A. P. and the 
questions of other correspondents received during the 
week, we repeat that the Stannard Water Motor is aa 
American patent, and that information relating to it can 
= 125 i from Munn and Co., 37. Park-row, New 

or 8. 

Pran D. No troubie whatever. We would have thought 

a decent schoolbock contained the information. Lead ia 

obtained from galena; the ore is roasted with coal, then 

smelted, and ran off into bars, The ore of zinc is cala- 
mine oa when melted into cakes it is called spelter. 

Jonn HAI Von must state the oil used, and the particular 

purpose of the engine. 

LOYALIsT.—We advise you to make a few experiments 
before taking steps for a patent, 
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W. G. Mautin. — 1. The article will be continued shortly. 
2. Mach depends upon the depth of the well and the soil. 

Ax Exquirnineg Reaper.—We are aware that tho boilers 
of the old and unimproved engines have exploded more 
then once, The firm you name have other engines io 
hand, in which the faults pointed out by you will be 
cleared away. We have never applied to them fur any 
information. 

H. F.—An article will shortly appear. ; f 
Caarves Huster.—You can keep your chemicals dry in 
bottles. Your lens will have to be ground and polished. 

A COTTINGHAM SUBSCRIBER.—We should advise you to 
purchase one: you cau do so at a cheaper rate than you 
can buy the chemicals, to say nothing of the bother and 
chance of ultimate failure, 

A. G. G. Enquirnger.—Too lengthy for present number: 
perhaps in the next. ; 

Tyro.—Simply because the steam is used on both sides of 
the bist n, and the used steam is condensed ia a separate 
vessel, 

B. A——R.—Thie one radiates heat more quicky than the 
other. Fill s polished and a blacked can with hot water; 
note the temperature ia half an hour. The water iu the 
bright can will be much hotter than that iu the other. 
The passage of sound is more rapid through solids than 
through air. Try. 

Ggorar BARRRETr, Povas, Blackburn.—The numbers you 
name will sbortly be reprinted, whea your local news- 
vendor will be able to obtaia them through his London 
agent. 

J. MARTIN.—We have inquired, bat have been unable to 
obtain the information. The business appears to have 
been transacted through an agent. ; 

G. W. FowLIS.—It is a peculiar process of tanning. 

W. D. Noap.—We shall be glad to receive the description 
of your figure lathe. 

Srrapo (Nieukoping).—Tbanks for your wishes. Mr. Müller 
will provide you with your numbers regularly. Respect- 
ing your queries, iridium and osmium are of somewhat 
similar character to platina; in fact they are genera'ly 
found with it in natare. 2. Manganese is chiefly em- 
ployed in the manufacture of bleaching powder to pro- 
eee chlorine, and to give a colour employed in calico 

rioting. 

B. Panier (Bilston).—App'y to the proprietor, 40, 
Cranbourne-street, Haymarket, and you will obtain fall 
particulars. > 

J. P. (Hackney).—We feel grateful for the praise you 
award us, and though we must admit that we hare re- 
ceived many similar suggestions since the ENGLISH 
MeEcuAsIO was started we see much to prevent us from 
making the change. The newsvendors aud publi-hers 
assure us that it would greatly injure our sale, and we 
are certain that thousands of o.r readers wou'd otject 
to any change at all. 

Z. O.—You had much better advertise your invention or 
seek the assistance of a partner to carry it on. 

An APPRENTICE Fitrer.—Of Spon, the publisher, Buck- 
lersbury, or of Messrs, Longmans and Co., publisters, 
Paternoster-row. 

Bickeapike,—Next week; no time to engrave diagrams 
for present number. 

R. H. 8uetoorst.—Explain more fully how the wheel is 
at present fixed and what driving. 

HokolOOER.— In our next. 

T. Kiva.—If you search through the back numbers you 
will tind plenty of information. 

A. CRANSTON. - Recelved. 

ANDREW PaTERSON.—Unier the ci cumstances we should 
o ensider the friction rollers as perfectly uselcss. 

J. H. M.—We cons der it a very useful book, but it perhaps 
contains more theory thaa practice. 

G. T. B.—Enquiries are being made. 

Wx D.—We cannot ass st you as we are not aware of the 
correct address. Why not make enquiries inthe irade ? 

Portsza.—If your enquiry be worded to your meaning, 
then, unless under peculiar circum+tances, obtaining. 
situation on the Board of Trade st. ff requires some 
interest. Your certificate would be your basis. Send an 
applicati n to the Sccretary of the Board, Whitehall, 
and he, or the prop-r officisl, as in the course of his 
duties, will send you the information. Should you 
require a situation on board one of H. M. s ships, then 
you should apply to the Admiralty ; and if you have any 
‘‘influence” you could bring to bear, the better wili be 
your shin. 

S. P. Q.—There is no book on aniline dyes. Th: best 
account of them is in Dr. Hofmann’s Exhibition Report. 

T. Davis —Consult Lardne:’s Museum of Science and 
Art.” 

EakATA.— Allow me to correct a few printer's err. rs in 
the communications you did me the honour to insert in 
No. 48 of the ExGLish Macwantc. Page 318, Ventilation, 
Hine 13, for “deterring” read determining.” Notes and 
Queries, for ‘‘ accoustics” read a oustics.” Page 319, 
Horse Power, line 3, for “this by” read ‘‘this multiplied 
by.” Cylinder, line 1, for “Greer” read Grler;“ line 3, 
for inch by radius of cylinder, cohesien,” read inch x 
radius of cylinder + cohesion.”—J, H., Amateur. 


„% We have to ask our correspondents to sign their com- 
munications that they may be able to recognise the 
answer. “ A Subscriber” is no signature—we have them 
by the thousand; the same with Well Wisher,’’ &c. 


PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal, 


APPLIOATIONS FOR LETTERS PATENT. 

678. Eugene Rimmel, Strand, Westminster, an improve- 
ment in portable fountains, 

680. William Robert Lake, 8, Southampton-bulldings, 
Ohbanoery lane, improvements in machinery for making 
bolts, rivets, spikes, and other similar articles. 


ENGLISH MECHANIO AND MIRROR OF SCIENCE. 


684. Alfred Vincent Newton, 66, Chancery-lane, an improved 

mode of and apparatus for working air engines. 

689. Alfred Stoddart, Brook street, Kennington- road, 

improvements in apparatus tobe employed in illusory 

exhibitions, 

Henry Francis Davis, 54, Bayham street, Camden- 

town, manufacturing artificial tea from pure bichro- 

mate of ammonia, for a drawing room entertainment 
entitled the tartarean volcano, 

George Ra.dle, 125, Vauxhall-walk, Lambeth im- 

provemerts in apparatus for conveying tidings of the 

1038 or distress of vessels at ses, also applicable for 

conveying lines on shore from stranded vessels. 

William Atkinson, Eazle Foundry, Northampton, 

improvements in apparatus emplo ed in casting 

metals and other materials, and in the means employed 
for forming such apparatus. 

. James Tomlinson, Liverpool, improve! means for 
indicating the quantities of liquids contained in casks 
and other vessels. 

. Victor Duterne, 111, Boulevart de Vantgirard, Paris, 
an improved metallic stuffing box called autoclave 

. Thomas Pattison, and John Booth. Reddish, Lancaster, 
certain improvements in metallic pistons. 

. Henry Temple Humphreys, 23, Westbourne park - road, 
improvements in reflecting optical instruments. 

726, Lieut. Col. James Baker, Army and Navy Club, Pall 

mall, improvements ia magnetic engines. 

729. Richard Larkin, Elm Cottage, Old Brompton roai, 

improvement; in means or apparatus for obtaining 
light by the combustion of magnesium. 


690. 


693. 


701. 


LIST OF SPECIFICATIONS. &c. 
PUBLISHED DURING THE WEEK ENDING MARBCEH 10, 1856. 
842. Treating rice, J. H, Johnson—id 
843. Ornamental metallic chains, E. Wolverson - 8d. 
844. Railway points and switches, H. C. Hurry—10d. 
845. Looms, J. Milton—4d., 
846. Presses, W. Miller—4d. 
847. Signalling in railway trains and preventing burglary, 
A. I. L. Gordon — 4d. 
. Sewing machines, E. H Smith- 8d. 
. Apparatus for examining sewers and tunnels, R. W. 
Barnes - 4d, 
. Mu‘es for spinning and doubling, J. Dodd —l¢d, 
Cotton gins, W. Richardson—10d. 
. Spittoons, J. H. Juha.on—4d. 
Labels, W. Betts - 4d. 
Utilizing the heat of steam, D. E. Black e — 1d. 
. Manufacture of combustib.e cas. W. Clark - Gd. 
. Planing and shaping metal, J. Todd 28. 8J. 
. Paring po atoes, & c., C. Burfitt—4d. 
. Signalling on railway trains, H. J. Walduck—4 1. 
. Oil feeders or cans, J. Buckingham —8d. 
Steam engines, J. Rook e— 1s. 4d, 
. Casting ingots, C. J. L. Leffler - 10d. 


862. Furnaces, C. Matthews and J. Fereday —4d. 

863, Traction engines, J. Bruckshaw & W. Underhill—10d. 
864. Non- conducting composition, F. Le Roy —4d. 

865. Apparatus ſor stamp! ng and marking, G. Bishop —4d. 
868. Railway carriages, J. O. Thompson and J, Green —6d. 
867. Lubricating compounds, W. West—4d 


38. Ornamenting articles of glass, J. Willians—Is. 

. Grooming horses, J. Norris, jun —8d. 

70. Printing ornamental fabrics, J. Mi'lar & J. Laing - 8d. 

. Compositions for coating vessels, J. C. Halkett —4d. 

Concentrating or evaporating sclutions, W. Walsh —4d. 

873. Ships’ yards and spars, T. Glover, juo.—4d. 

. Febrifuge, A. D. Gascon — 4d. 

Kitchen ranges, F. Thomas—8d, 

. Gas burners, F. A. Mocquard - 8d. 

. Treating sea weed, R. Young and C. F. Glass ford — 4d, 

. Steel tiers, F. W. Webb - lad. 

. Ventilating b'inds, H. W. King —4d. 

. Hardening and tempering steel. E Savage 4d. 

. Fastenings for p'ns. buttons, &c., Pulvermacher—8d, 

. Forging machines, J. Wright—Ilcd. 

. Sewing machines, W. N. Wilsoa—10d, 

Cranes, W. Irlam—10d. 

. File-cutting machinery, W. Brookes—2s, 

. Cutting nai!s, & c., R. C. Robinson — 18. 6d. 

. Carding cotton, &c., E. Leigh and F. A. Leigh—10d. 

Brides and arches, F. A. Leigh - 1s. 4d. 

. Drying Papi R. Holroyd and J. H. Bolton —10d. 

. Lowering ships’ boats. A. Chaplin —8d. 

Heating the bla-t for furnaces, J. Player—10d. 

. Tre.ting fatty matters, 8. Childs, jun. —4d. 

. Reducing waste for manure, W. M. Ful'er—4!. 

. Hammock, T. W. Nordenfelt —8d. 

. Tran-ferring railway waggons, Q. Greenish —4d. 

„Shaping machines, W. M. Neilson 4d. 

. Refi ctors, B. Baugh—4d. 

. Dressing flour, W. Savory--1s. 6d. 

. Redu ing, ce nenting, and melting iron and other 
ores, &c., W. Brook es —)0d. 

. Manufacture uf sulphate of Alumini, A. A. Croll—4d. 

. Winding yarns or threads, A. Turner—ls, 4 l. 

Cartridge and oth-r boxes, A. V. Newton—4d. 

Fastenings for metallic safes, W. Milner and D. R. 

Ratcliff—4d. 

. Safes, T. Coox—10d. 

. Air or gas engine, J. Pinchbeck— Ad. 

. Steam boilers, J. Swarbrick, D. Swarbrick, B. Swar- 
brick, and O. Swarbrick—10d, 

. Looms, L. Bridge—10d, 

. Loose socks or soles for boots and shoes, J. Poole and 
T. Brown—4d, 

909. Collecting floating particles of flint, &., E. Lake—4d. 

%% Specifications will be forwarilel from the Commmismcucrs of 

Patents’ Office, Southampton-buildings, Chancery-lane, by poat on re- 

ceipt of the amount of price and pustazo. Suns excooling 5s. wust 

be remitted by Post-otiice Order, made pryable at the Post-oftt:e, 5. 

High Holborn, or Mr. Bennet Woodcroft, her Majesty's Pateut Oiza, 

We cannot undertake to forward Spocifications, or Books advertise! 

from the office of Tue Exuttium Maecuanic. 


Manch 23, 1866. 


PROPERTY BECOR D. 
—0— 
SALES AT THE MASONS’ HALL TAVERN. 
. By Messrs. BRONWLE T, Son, and KELDAY. 
Freehold four residences, known as Oakley Villas.” 
Prince’s-road, Buckhurst-hill, aad a piece of land ia the 
rear, of about half an acre, producing £84 per annum 
sold for £1,160. 
Freehold house, being No. 8, Gun-lane, Limehouse, let 
at £18 per annum — 175. 
AT GARRAWAY'S, By Mr. W. Grar. 
Leaschold 17 houses aud shops, belog Nos. 3 to 8 
Charlott -place, and Nos. 1 to 9 and 36 and 89, Barton- 
street, Mile-eod New Town, producing £159 per annum, 
term 99 years from 1843 at £226 per annum—£1,150. 
Leasehold property, comprising the new Market House 
and a part of the old Market House, Newport-market, 
Soho, with vaults and cellerage, and the tolls of the 
market, producing £407 per annam, term 27 years 
unexpired, at £209 per annam—£1,700. 


ART NOTES. 


A curious example of mismanagement has lately pre- 
sented itself lu the Royal Gallery at We:tminster. Bir C. 
Barry designed with a great deal of care the niches which 
were destined to receive the statues intended to decorate 
that apartment, and, of course, coasidered the proportion 
they bore tothe room. By some astonishiog oversiyht the 
statues forthe niches in qustion have been commissioned 
and partly executed by the sculptor: on such a scale as 
prec udes their admission to the niches prepared for them. 
The result of this blunder is that one of the best con- 
sidered parts of the archite.t's work is being destroyed by 
hacking from the wall, and others must fol ow. The warn- 
ing which preseats Itself to the eyes of all men of taste in 
St. Stephen’s Hall, where the colossal statues not only 
dwarf the human passers-by in the most ludicrous manner, 
but injure the proportions and effect of a handsome cham- 
ber, has been, it seems, thrown away. 

Mr. WooLẹNER has beca invited by the Department of 
Science and Art to execute a bust of the iate Capt. Fowke, 
to be placed in the South Kensing on Museum.—Mr. 
Woolner will contributea bust of Mr. Carlyle, which has 
been recently fi ,ished, to the next Exhibition of ths Royal 
Sc sttish Acidemy, Edinburgh, 

Mr. Eyre CROwx has recently finished a picture repre- 
senting the betrothal of Burns to High'and Mary. The 
parties are represented as the event actually occarred, 
+t nding one on either side of a running stream, their hauds 
joined above its course. Tue background of the picture was 
painted on the spot where the ceremony took place, and 
has thus an interest beyond that which pertains to it asa 
work of art. 

Tas fine collection of cas's styled the Architectaal 
Museum, which have been for some years housed at South 
Kensington, are about to be removed. The Committee 
entrusted with the management of this business wish to 
place them as near to Charing Cross as possible, for the 
convenience of art workmen and students, 


USEFUL HINTS. 

Restorise Ivory.—Ivory may be restored to its 
original whiteness by cleaning it with a paste, composed 
simply of burnt pumice-stone and water. After cleansing, 
place the article under a glass in the suo’s rays. 

Tue opium of tho carnation poppy contains from 1. 
per cent. to 23 per cent. of morphia; that of the purple 
poppy, from 10 per cent. to 12 per cent., whilst the white 
poppy affords an amount of morphia which varies from 
3:27 to 7 per cent., and rarely reaches 8 per cent. 

ADULTERATION OF EsskNTIAL O1cs.—An ingenious 
method of detecting the adulteration of essential oils 
wth turpentine has been described by Mr. Sugden 
Evans. In the apparatus be employs, he avails himself 
of the power most cssential oils pomote of rotating the 
plano of polarization of a beam of polarized light trans 
mitted through them either to the right hand or to the 
left. This instrument is simply a modified polariscope, 
the eye-piece of which is set in a circular disc of brass, 
the circumfereoce of which is divided into 360 degrees. 
The prisms are so constructed that an index needle ou 
the eye-piece points to zero when a ray of light trans- 
mitted through the apparatus is at its maximam in- 
tensity. When the light is sent through a pare vil, the 
ray of greatent intensity is indicated by the number to 
which the index needle points; and hence en impure 
specimen may þe detected by comparing its number with 
that of the pur“ oil. 


MEETINGS FOR THE WEEK. 


Turspay.—Civil Engineers, 8. Discussion upon The 
hydraulic lift graving dock,” and, time permitting, Mr. 
R. Price Williams, “On the malotenanve and renewal 
of Permanent Way.” Royal Inst., 3. Professor Frank- 
land, On the non-metallic elementa.” 

Wapnesvay.—Society of Arts, 8. Prof. Leone Levi, 
“On Door Forests and Highland Agriculture in relation 
to the supply of Meat.” Meteorological, 7. London 
‘UMaunspAT Royal, 8}. Pailosophical Club, 6. Ro 

HURSDAY.— „ 83. Pniloso ub, 6. 
Inst., 8. Professor Frankland, Bye the 0 
elements.” Inst. of Naval Architects, 12. Eveniog meet- 


» Te 
RIDAY.—Royal Iust., 3. Dr. Benoe Jones, F R S., 
1% ha the Existence in the Textures of Animals of a 
fluorescent substance closely resembling Quinine.” Inst, 
of Naval Architects, 13, Evening meekin, 7. 
Sarunpar.— Royal Botanic, 31. Royal inst., 3. Rev. 
G. Heoslow, M. A., On Structural and Systematic 


| Botany.” Inst. of Naval Architects, 12. 


Marcu 23, 1866. 
CHEMICAL NOTES. 


= — —.— 


How To DETEOT THE ADULTRRATION OF ARROWSOOT.— 
To those who are familiar with microscopic research, there 
is no very great difficulty {n discovering whether the 
granules of arrowroot are mixed with those of the starch 
of potat»; but to those who are not microscopists the 
detection of the adulteration is not easy. The method 
suggested by M. Albers is, therefore, useful. To one part 
of the arrowroot he adda three fe of a test-liquid, which 
consists of two parts of hydro-chloric acid of 1° 20 density 
and one part of water. The mixture is now shaken at the 
ordinary temperature for about three minutes. If the 
arrowreot be pure it will undergo no alteration, but if it 
contain potato-etarch this will be converted into a gela- 
tinous substance. 

-PREPARATION oF COARBoLTO Acip, BY M. MULLER.— 
Phenic acid or phenylic alcohol i4 usually accompanied by 
its congeners, xylic and cresylic alcohols, which adhere to 
it with great tenacity, and 4 2 it the property of be- 
coming brown in contact with the air, For its purifica- 
tion the author has recourse to a partial neutralisation, and 
afterwards to the fractional distillation of the product. 
The crude tar cedes to soda or lime water a ayen of 
the matters before mentioned, as weli as naphth line, 
h ch is soluble in concentrated solutions of the alkaline 
phenates. Water is aided to this until it ceases to cause 
a precipitate, when the liquid is exposed in wide vessels, 
to facilitate fee formation of the brown bodies and their 
depo.it. Afjer filtering, the approximative . of 
organic matter held in solution is deter mined ; formed 
principally of phenic acid ani its congeners, which are 

displaced by acids, The phenic acid is always 
the last to soparno, so that it is easy to disembarrass 
it of its associa matter and brown oxidised product- 
by adding carefully the proportion of acid determined 
by calculation, so as to precipitato at first only these 
matters, and by means of several trials it is easy to 
arrive at the proper point to stop, so as to retaio the phenate 
nearly pure. The acid is now separated and rectified, and 
soon crystallises, Asa little water prevents its crystallisa- 
tion, the author removes it by passing a current of dry air 
over the phenic acid nearly boiling, The crystalli,ation 
is facilitated by cooling, or by the int.ojJuctioa into it of 
a small quantity of the e acid. The author 
insists on the „ of exposing the alkaline solu- 
tion of the acid for a long time to favour the resinifis 
cation and deposition of the brown matters ; phenic acid 
is always impure when it is coloured. It should be quite 
re when employed to make picric acid, because the 
purities waste the nitric ac: d. Phenic acid often con- 
tains a feid substance, wh ch appears to be a gu phuretted 
compound of phenyl or cresyle. It issremoved by rectifica- 
tion from oxide of lead.—From Zeitsch. fur Chem., in 
Journ. de Pharm., Nov., 1865. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 

Tenders are required for dredging, for the War Depart- 
ment, at the Royal Arsenal, Woolwich. Particulars at the 
Works ment, Royal Arsenal. 

Sapply of Gas Breeze for Aylesford ani Burbam Brick 
Compeny. Particulars of Mr. Slater, Cannon Wharf, 
Themes Embankment, Westmins'er. 

Erection of a New Treadwheel and the altoration of the 
Female of Huntingdon Gaol. Particulars of Mesers. 
Pownall and Young, No. 30, Guwor-st: cet, London. 

Erection of a Villa 
Maidenhead, Berkshire. Particulars of R. A. Potts, Esq., 
4, Queen-square, Westminster. 

Erection of a New School aud Residence, at Steeple 
Morden, near Royston, 
Messrs. Elmslie Franey and Haddon, 43, Parliament-strect, 
Westminster. 

Carpenters and Builders aro required to estimate for 
alterations and repairs at 12, Bell-yard, Temple Bar, where 
perticalars can be obtained. 

Taking down and rebvilding, No. 1, Falcon-square, City. 
Particulars of Mr. J. H. Machin, No. 13, Twisters alley, 
Bonbill-row. : 

Erection of a Publie-house ia Wigram's-lane, Waustead. 
Particulars at the office of the Architect, 10, Floreuce- 
street, Upper-street, Islington. 


——— 
5 SST SES 
TENDERS SENT IN FOR BUILDING 
WORKS. 

For temporary church, Bunbury. Mr. W. Wigginton, 
architect :—Axford & Whillier, £960; Wheatley, £622; 
Hearle, E595. . 

For Christ Church, Gipsy-hill, Norwoo f. Mr. J. Giles, 
architect. Quantities supplied by Mr. D. Young :— 
McLachland, 0, 425; Carter & Son, £0,015; Mars and, 
8,150; Sawyer, 7,703 ; Sims & Marten, 1,418; Aviss and 
Son, 7,313 ; Jones, 7,070; Dover, 6,397; Bysh, 7,299 

For the erection of new wing to Ñt. Mary's Hospital, 
Paddington. Mr. W. Wigginton, architect :— Nutt & Co. 
(accepted), £5,866. ; 

For twelve cottages at Basted, in the Parish of Wrotham, 
Kent. Messrs. Morphew & Aldridge, architects :—Fitness, 
22,700; Stevens, £1,950; Hoadley, £1,949 , Yates, £1,900. 

For villa residence, Sevenoaks, New Park, for Dr. Love- 
Messrs, Morphew & Alldridge, architects :—Grover, 
£2 ; Yates, £2,508 ; Hoadley, £2,490; Stevens, 2,250. 
For alterations and additions to the Woodlands, South- 
wood-lane, Muswell-hill. Mr. F. G. Widdows, architect :— 


Colls & Son ( ted) £3,442. 

For a market house, town hill, and public rooms, &c-, 
at Camborne, Cornwall, exclusive of granite dressings 

viag, and fittings, for butch>rs’ market and towo hall 
Mr. W Bond, jun., architect :—Viviaa & Bennett (accepted) 
£8,550. i 

For a new warehouse, Gun-street, Spitalfields. M 
Robert P. Notley, architect :—Wills (accepted), £1,423. 


Besides at Monkey Island, near 


Cambridgeshire. Particulars of 
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PRIOES CURRENT OF TIMBER. 


Per load— £ 4. & . 
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Staves,perstand- 
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Quebec, pipe ... 80 0 85 0 
puncheon... 20 0 25 0 
Baltic crown 
plpe . . . . 170 0 190 0 
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reduced O. 
Canada, Ist qual. 17 10 20 0 


MISCELLANEOUS. 


£B 4 8. 


E 


a E 8 
Olive, Gallipoli... 56 0 56 10 
Cocoanut, 

ton eateceengese 32 0 33 0 
Palm, fine ........ 42 10 0 0 
Linseed 6 6600 60% 6 %%% 40 5 40 10 
Whale, Sth Sea 

pale eeoeseseeeees 48 0 50 0 


LATEST PRICES OF METALS. 


palo . .. 50 0 0 0 
Cotton, seed CELLET] 32 10 39 0 


COPPEE. E 8. d. £ & d. 
British—cake and tile. . ..... . per ton 94 0 0 96 0 0 
Sh „ 0 % Sed Sere neseeeedsonegseaennese do 96 0 0 101 0 0 

K. 
Pig in Scotland eee bee eee ton. 8 17 0 cash. 
Welsh Bars, in London. do 7 18 0 8 0 0 
Wales MERA do 615 0 700 
Staffordshire ... do 815 0 o O o 
Sheets, single in London ...... do 10 15 0 000 
Hoops, first quality.... . . . do 9 15 0 1 
LEAD. 
Pig eee eee eee eee TTT ITTY) t ton 20 0 0 20 8 0 
Red or um 9 0% %%% % %%% %%%ẽẽjỹ do 22 0 0 — 
QUICKSILVER (KELLI eee ese ee Pe bottle 7 15 0 8 0 0 
STEEL. 
Swedish faggot ee eee eee eee eee Per ton 0 0 0 s 
9e Kogt... . . . . 0 do 15 5 0 15 10 0 
IN. 
Bnglish BIOCKS, . . . ooo eee cwt 4 10 0 4 11 0 
Banca. . . .. . . 0 e do 4 q 0 — 


LONDON COAL EXCHANGE. 


PRICES or COALS PER Tox. 


18s. ; Walls Bod Hartlepool, 18s. 9d. : Walls End Kelloe, 
16s, $d. ; Walls End Thornley, 16e 6d. 
79; sold, 62; unsold, 17; at sea, 40. 


r ———.. —ię——— 
IMPORTANT TO ADVERTISERS. 


The Proprietor of the " English Mechanic’ gives inser- 
tion to Workmen’s Advertisements, 1% Situations Wanted,’ 
at the ehar ge of One Shilling each Advertisement, į 
exceeding Twenty Words, Every additional Eight 
Four pence. 

Postage stamps received from advertisers in the couutry. 


OFFICE, 75, FLEET STREET, LONDON. 
— . — —p' . — — 


SITUATION S WANT BD. 


TO ROLL-TURNERS. 
ANTED, by an Experienced Young Man an Engage- 
ment as ROLL-TURNER. Good reference. Apply 
W. H. M., 128, Oummercial-street, Newport, Mon, 


not 
ords 


N 
À engagement; has had mach experiencs in 


ENGINEER aud MILLWRIGHT wishes a Be 
enora 
machinery, d ing, and erectiog ; underatands the 


manipulating of zug er refinery fcom the cane mill to 
vacuum pau; also sico machinery. Speaks Spanish aud 
other Langua Address, T. C., care F. Waterman, 
Messrs. Hood and Co., Deptford-green. 


W Ly an experienced, active, business men, 
connected with foundry works and accounts for 
eighteen years, a situation a8 Clerk, Traveller, Collector, 
&c. Address, A.B., 16. Chryssell -road, Brixton, S. 


ANTED, a situation, as Foreman, in the Bull ae 
Line, or on a Gentlemen's Estate, by a practi 
mau, having had sixteen years’ experience. Address, H. 

J. Marshall, White Cliff, Mill-street, Blandford. 


Me te Soe ee ee 

ANTED, by the Advertiser, who has been engaged in 
a general business as Bouse Painter, Pape:-hanger, 
Decorater, &., for upwards of twea'y yoars (as master), a 
situition, wherea thorough knowledge of the business, 
combiued with trast and confidence, ig required. Address, 


A. B., care of Mr. Bathurst, News-agent, 42, Camberwell- 


road, B. 
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WANTED, by the Advertiser, ago 25, a situation as 

Engine Driver. Has had eight yeare’ experience in 
last situation, G. od character. Address, G. C., No. 45, 
Vine-street, Westmiuster. 


— . ' v k'- Q«!m(ñͤ17édO:.— 
war a si'ustion as Painter and Church Lead 
Light Gluzer. Apply to T. G., No. 2, Upper 


Downs-place, Plums ead-road, Kent. All letters prepaid. 


———3 VV 
W by a Practical Man, Carpenter and Joiner 

by trade, a Re-engag ment as General Foreman, or 
the 0 2 of a Job, or tu take the Carpenters’ Work, 
piece-work. Good reference. Address, J. E., 10, Tudor- 
place, Tottenbam- court · road. 


SITUATIONS VACANT. 


THOROUGHLY practical and energetic Working 

Foreman, who has a good knowledge of working the 
various metals, tin, copper, brass, iron, steel. Apply, by 
letter, to J. Parkes, 17, London-street, Paddington. 


FENGBAVER, accustomed to Medimval Box Work. 
Inquire, 118, Grea: Russell-street, Bloomsbury. 


P Sie to fake e menace 5 at out 
orty men an 8. A etter, Y. Post- 
office, Wolverhampton. BESE i Í 
IREMAN (Good), and General Smith. Apply at 13, 
Edward-street, Portman- square. 


FA MAKERS Composition). 
Apply, Albert 
Road. 


Moulding Mounters. 
orks, Wenlock-street, New North 


OLD PIERRCER. Apply at Myddelton House, M 
delton-street, Clerkenwell, EO, i unas 


ey 


RNER (Ivory) wanted, one used to buttons pref-rr.d. 


85 
T 35, Wardour-mews, Portland-street, Wardour-strect, 


Oxford street, W. 


URNER (Wood). 16, Brunswick- „ Ovkenden- 
T road, Southgate road, Islington, ow 


FOR BALB, 


eee PATENT, or a Part, the property of a 

_ Private gentleman; capable, in energetic hands, of 

realising large profits, with scarcely any outlay. Address, 
ie post-office, Croydon. No patent agent need 
pply. 


ATHES.—Two 7 iuches, 8 feet bed—one 7 inchee, 10 

4 feet bed—one 8 inches, 12 feet bed. All have gaps in 
beds, and self-acting slide and screw-cutting. Apply to 
Henry Riley, tool maker, Carr-lane, and St. Thomas- 
street, Shoffield. 


J ATHE, 74 inches, contre, iron bod, standards, slide- 
rest, chucks. 40, Wentworth. road. Mile - end- road. 


EDAL PRESS, two Lathes, Cutting and Stampiog 

Medal Press, as number of Medal Dies, Collars, 

Tools, dvc., a bargain. r. Brown, Medal Court, Crystal 
Palace, Sydenham. 


C AaOr, Cae — — mmmmmmmaaaaaaaaaantl— 
LAT (Small) and upright Tool, suitable for waich 
makers, 2, Upper Gloucester-strect, Clerken well. 


— — —— — 


TEAM-ENGINES.—One of 10 and one of 11 horse 

power. Price very low, as they must be sold in 

consequence of 1emoval. Apply to E. Page and Co., 
Laurence Pountney-place, Cannon-street, E.C. 


— ———— — 
TOR Chest of Cabinet Maker's Tools for sale, a 
bargain, At 3, Corporatioa-row, Olerkeawell. 


L O bargain., . Ee ee 
NGINEER'S TOOLS.—Self-ac'ing Slide and Screw 
Catting Lathes, 6, 7, 8, and 9 inch centres; beds, 
7. 8, and 12 fet long, with gaps; Panching Machines, for 
and g inch plates; Plane Machine, to plane 2 feet by 
18 inches by 18 inches; Circular Saw Tables, &c., &o. 
Must be sold fa consequence of removal. Apply to E. Page 
and Co, Laurence, Pountaey-place, Cannon-street, E. C. 


WANT DO TO PURCHASE. 


SCRAP IRON. 
NORRINGTON and O., of CROSBY HALL 


A. CHAMBERS, BISHOPSGATE-BTREET, are to 

ve the best market prices for all kinds of Scrap Iron, and remove 
8 promptly on receiving instructions. Eugineers supplied with good 
cast scrap. 


— — — 

NE or a PAIR of EDGE RUNNERS, with Dish, 
O Frame, &c. (or a crusher or granu ator of hard sub- 
stances in any o'her form), horse or steam pow: r. Ad- 
dress, s‘atirg price, siz, &c. to J. R, smith’s C ffee 
House, Duke-atreet, Tovley street, London. 


AMERA and Lens for Views wasted. State maker's 
name and price to J. Taylor, 5, Waterlvo-te:race, 
Wellington-street. 


RANES (Two light) 
from 1} to 2 tons. 


square, Hcxton. 
B —Old Znc Bought or Exchanged. 
Dein Works, North 2 85. 


Zino (extra size) Roofis or 
Steward-atreet, Union-streat, Bishopagato. 


wanted to Purchase; to raise 
Address W. W., 164, Charlese 
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IHE SUBURBAN VILLAGE AND 
GENERAL DWELLINGS COMPANY (Limited). 
Incorporated under the Companies’ Act, 1862, whereby 
the liability of cach sharcholdir is limited to the 
amount of his shares. 
Capital, One Million, in 100,000 shares of £10 each. 
With power to increase. 
£1 deposit to be paid on application, and £1 on allot- 
ment, 
No future calls to exceed El, nor to Le made at less in- 
tervals than three months. 
Where no allotment is man deposits will bo returned 
in full. 
First issue, £200,( 00. 


HONORARY PRESIDENT, 
Sir 8. Morton Peto, Bart., M.P. 
TRUSTEES. 
Andrew Lusk, Esq., M.P., Alderman, 
Trofcssor Fawcett, M.P. 
George Cruik- hank, Esq. 


CHAIRMAN. 
John Everitt, Esq., Allhallow Chambers, Lombard-strcet, 
DIRECTORS. 
Jabez Burns, D.D. 17, Port: us-road, Paddington. 
William Hardwicke, Fsq., M.D. (Deputy Coroncr for Cen- 
tral Middlesex), 70, Mornington- road. 
C. Jones, Esq., 10, Grafton- street, St. James's. 
Brownlow Poulter, Esq., Blackheath. g 
G. Linneus Banks, Fsq., 33, Cloudecley-square, N. 
Robert Whi'e, Esq , Sydenham. 
H. N. Barnett, Esq..7, Yonge Park, N. 
J. Edward Panter, Esq , Lee Prk, Kent, 
Edward Beales, Esq., 47, York-street, Portman-square, W. 
E. Moore, Esq., 2, Aldridge Vilas, Westbourne Park, W. 
Edward Vigeis, Esq , Tavistock Lodge, Upper Westbourne 


Park, W. 
Bax KERS. 


Messrs, Barclay, Bevan, Tritton, Twells, and Co,, Lom- 
bara. street, E C. 
The Imperial Bank, Lothbury, an Victoria street, West- 
minster. 
STANDING COUNSEL. ; , 
Frederick Pridcaux, Esq., 3, New-squ:re, Lincoln's. inn. 
t OLICITOR. 
John J. J. Sudlow, Esq., 4, Westmia:tor-c' ambers, Vic- 
toria-st:eet,S.W. œ 
ARCHITECTS. 
Messrs. Banks and Barry, 1, Westminster-chambers, Vic- 
toria-street, 8. W. 
SURVEYORS. 
Meesrs, Leifohild and Cheffins, 62, Moorgate-st:ee*, E.O. 
AUDITOR. 
Charles Brown, Esq., Basinghall strect. 
BECRETARY. 
William Jones, Esq. 
Temporary Offices: 4, Queen-street place, Cannon-street 
l West, E.C. 


ABRIDGED PROSPECTUS. 


Ilow to provide healthy and comfortable dwellings for 
the population of London is the most momentous and 
the most pressing cocial problem of our time. From the 
natural growth of population, new dwelling-bouse ac- 
commodation will, koring the poxt ten years, be re- 
quired for 600,000 people. During last year alone, 
according to tho statement of the Earl of Sbaftesbury, 
3,500 houses were so destroyed, dispossessing 20,000 

ople of their homes. Bills for authorising metropolitan 
dinprovement now await the judgment of the Legislature, 
which will, if passed into law, involve tho demolition of 
16,000 houses and the dispostession of their homes of not 
less than 100,000 people. 3 

The condition of very much of the existing house pro- 
perty (chicfly that occupied by the labouring class) within 
the metropolitan district properly so called, is so bad 
that cur sanitary commissioners are scek ing authority 
from the Legislature for the condemnation and destiuc- 
tion of thousands of houses which are nothing tetter 
than baunts (f misery, neste of pestilence, and foun- 
tains of wide-spreading demoralisation. 

Here, then, aro accumulative evils to remedy, and ac- 
cumulative necessities to supply. The remedy for thoso 
evils, and the supply of those necessities, will bo found 
in tho provision, on the most extensive scale and at the 
moet rapid rate possible, of suitable dwelling house ac- 
commodaticn for all classes of the community. 

To take advantage of a field of enterprise thus vast, 
and to minister to requirments thus urgent, aro the 

neral objects for which the Suburtan Village and 

1 8 Dwellings Company (Limited) has beon es- 
tablish 0 

It is now recognised alike by the philanthropist and 
tho statesman that dwellings for even the lower ranks of 
working men can only be secured in conformity with the 
established conditions of commercial enterprise. Expe- 
rience has happily demonstrated that those conditions 
are perfectly practicable. The middle classes, however, 
are not less intcres'ed in the ol qeets of this company than 
are working men themselves. 

The company, in carrying out the objects con- 
templated, propose to undertake the following among 
other special forms of businces : 

1, The purchase of estates within reasonable distance 
of, and having direct railway connection with London, 
on which. according to their extont and character, com- 
plete suburban villages may be raised, laid out on 
Picturesque plars, with regaad to harmonious design, 
and with duc consideration to tho moans aud require- 
ments of various ordera cf people. 

2. The purchase ef plots of ground, whether within or 
59 the bounds of London Proper, on which blocks 
of buildings may, with duo attention to sanitary laws, 


be erected either as homes for houssholds, or as lodging- 


houses for single msn aud women. 


3. The presentation of opportunitics to all classes 
aliko, of becoming tho purchascrs of thoir own dwellings, 
by various scales of payment (which have been yery 
carofully propared) oxtending in tho form of rent over 
a groater or less number of years at the option of the 


tenant. 


The operations of the company aro not of a hazardous 
A good substantial dividond, therefore, is 


character. 

within the range of legitimate expectation. Several 

land and building socicties already in existence pay 

dividends ranging from 12 to 15 pe cent. per annum. 
As tho sociai exigencies allude 


of England, the compan 


tion. 

Applicaticns for prospectuscs and shares may be 
made to the solicitor, secretary, and bankers ef the 
company. 

An estato of upwards of ten acres, situate within three 
minutes’ walk of the Honor Oak station of the London, 
Chatham, and Dover Railway, has been secured by the 
directors as the site of their first village, on which 
pbexetions will be commenced with all possible prompti- 
ude. 


(NAUTION. —WESTON’S PATENT PULLEY 


BLOCKS. — IN CHANCERY. TAN uxE v. Storr Before 
His Honor Vice-Chaucellor Sir W. P. Wood and a Sean Jury, 
Dec. 11th, 13th, 13th, 15th, and 16th, 1865; and before His Honour 
on Motion fur a New Trial and Motion for Decree February 8th, 12th, 
1866. The Special Jury having found a verdict for the Plaintufs, and 
His Honour Vice-Chancellor Wood having made a Decree for a Per- 
petual Injunction to restrain the Defendaut James Stott of Roch- 
dale from infringing Weston’s Patent, and ordering the Defendant 
to deliver to the Plaintit’s all articles made according to the luven- 
tion, and to pay to the Plaintiffs tho costs of the suit: 

ALL PERSONS are hereby cautioned against manufacturing, 
purchasing, or selling any Differential Pulley Blocks similar to 
Weston's Patent not manufactured by the Plaintiffs. Application 
will forthwith be made to the Court of Chancery for INJUNCTIONS 
Against all persons who may be found infringing Weston’s Patent 
after this Notice. The Blocka may be obtained from the Plai: tiffs’ 
Wholesale Agents, B. and B. Ransome & Co., 31, Essex-street, Strand, 


London, W.C, 
J. HENRY JOHNSON, 
$7, Lincoln“ Inn Felds, London, 
Plaintitfs’ Solicitor. 


NEW BOOKS. 


Just published, price 58., 


DESCRIPTIVE TREATISE on MATHE- 
MATICAL DRAWING INSTRUMENTS. 


By W. F. STANLEY, 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN. LONDON, W.C. 


Theabove work contains a description of all the Drawing Instru. 
ments that are ofany value to the professional draughtsman, and how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for unprovement. It includes a 
description of Instrumenta for striking useful geometrical forins— as 
ares of high radii, the ellipse, helix, parabola, conchoil, geometrical 
ornaments, &c., with many important popular Instrumente of which 
adequate description has never appeared in print; as the Ediograph, 
Centrolinead, Compiting Scale, Geometrical Pen, &c. 

The work is serviceably bound in cloth, and illustrated by over 
200 Engravings 

Reinittance 5s,, may be in postage stampa, 


Just Out.—One Hour at Modelling. 


HE ART of ORNAMENTAL and FIGURE 


MODELLING in CLAY, WAX, &c., in all its branches. 
Simple instructions. Illustrated by l hotozraphs taken from Original 
Clay Models, showing the various stages of execution. Invaluable to 
Carvers, Masons, Engravera, Die Sinkers, Chasers, Engineers, 
Draughtamen, &c. Twelve inedals have been awarded to the Author 
for profivioncy in the above art, Now ready, post free for 14 stamps. 
Address T. Dawson, Warwick. 


One Volume, post 8vo. with portrait, price 3s. 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 

: Establishing the origin of the art. 
By HENRY DIRCKS, C. E., &c., 
Author of “ The Life of the Marquis of Worcester,“ &c., &c. 
London: E. & F. N. SPON, 16, Bucklersbury, E. C. 


BOOKS ON ENGINEERING 
AND ARCHITECTURE, 


( ; RATIS, and POST-FREE to all parts of the 

World, E. and F. N. SPON’S CATALOGUE ot BOOKS, 
New and Second-hand, relating to Architecture and Building, Civil, 
Mechanical, and Military Engineering, Metallargy, and Mtning, 
Ship Building, and Nautical Affairs, Mathematica and Natural 
Philosophy, Trades, Manufactures, &c., &c. 


London: E. & F. N BPON, 16, Bucklersbury. 


Just Published, in 4to. case, price 33. 
IAGRAMS giving WEIGHTS of IRON 
GIRDERS up to 200 Feet span. By B, BAKER. 
Lovdon: E. & F. N. SPON, 16, Bucklersbury. 


WORKMEN'S WAGES. 
J AXTONS TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their ſoremen's time. 
Masters’ Edition, bound in cloth, 23. 6d., or 32 stamps. 
Workinen’s Edition, folded for the pocket, la., or 14 stampa 
HENRY LAXTON, C.E. and Architect, 33, Arundel-strect. Strand. 


MICROSCOPES. 
How TO USE THEM.—Third Edition. An 


Illustrated and Descriptive Catalogue, containing the names 
of 1,500 Microscopie objects. Post-freo for six slainps.—F. aud J, 
AMADIO, 7, Throgmorton-street, K. C. 


to in this prospect us 
operate in a greater or less degree in all the large towns 
will bo prepared, as favourablo 

opportunities present themselves, to extend its opera- 
tions to other great centres of industry and popula- 


W. HARTS HIGHLY ALBUMENIZED 


F. and other PHOTOGRAPHIC PAPERS, 8a. 6d. per Quire post- 
free. Paper prepared for Wholeaale houses. ae 

F. W.H.’S VOLUMETRIC APPARATUS, 

F. W. H.’s GOLD and SILVER SAVER. 

F. W. H’s ECONOMIC FILTER and PERCOLATER. 

F. W. HART'S MAGNESIUM LAMPS, the first and best Ii tro- 
duced, from &. upwards, Wire or ribbon, &c. 

N.B.—F. W. H. baving seen unprincipled imitations of his inven- 
tions, he cautions a genorons public against being imposed on All 
genuine articles bear his name and Trade Mark. Illustrated Circular 
of the above and other invontions on Application. 

52, CANTERBURY-ROAD, near Kingsland-gate, London, N. 
Poet-office Orders on Kiugsland-green Office. 


AMERICAN MECHANICAL AND 


ENGINEERING BOOKS. Trubner & Co., 60, Pateruoster- Tor, 
London, have always in Stock the best American Mechanical aud 
Engineering Works, and are rocelving additions weekly. Books not 
in Stock can be procured in about five weeks. 

TRUBNER'S AMERICAN and ORIENTAL LITERARY RECORD, 
published monthly. 5s. per annum post free. contain fall particulars 
of every new scientific book published in the United States, 


PLAN, ELEVATIONS, &c., Made, Copicd, 
Traced Reduced, or Enlarged, in the best manner, at moderate 
charges by J. J. GREENE, 63, Upper Stamford-street Blackfriars 


CREW CUTTER’S GUID E, 
Price la. 6d., or stamps, 
Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 
Tables for Tap making for Engineers, } to 6 inches, das Tape jin. 
2 inches, Mr. Whitworth’s thread and make. 
A lithograph showing a new radius gear invented by the author 


of this work. 


Hay be had at James Martin, 19, Wilson-street, New Croes-road, 
wepttord, Kent. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rauts, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
Kc., by Troughton and Simms, Elliott, Dolland, and others, at WI. 
LAWLEY'S, 78, Farringdon-strect, City. Photographie Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View A Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instrumenta bought or exchanged, 
Catalogues forwarded on receipt of three stamps for each, 


THE PATENT OAP FOR MAPS, DRAWINGS, &c, 
Disc at end 


` 


t 


wY 
se 
. 


Showing plan Capped. 
MESSRS. WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 
the Engincering or Architectural Professions, As their invention for 
the protection and preservation of every kind of maps, plans, draw- 
inga, and indeed, of rolled docuinents in general. 

Hitherto, it has been a source of constant annoyance and trouble 
in an ofice, that inaps, &c., become penetrated with dust ; that the 
ends got torn cr frayed; and, from the want of a ready means of 
reference, much time is lost when any particular map is required. 

The invention of Wallis and Co. obviates these and minor evils, 
Ita advantages may be briefly said to be—(1.) That the Cap” prevents 
the almission of dust. (2.) That it prevents the ends of the map, 
c, from being frayed, torn or damaged. (3) That it economises 
space, (4) That it affords a ready index. In fact, its almplivity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures, (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, c., dy book post, or 
eben ae ators eee E ae for transmission, saving the ex pen“e 
of wooden rollers, an e trouble of covo ; 
be used sgain and again, RRS ante AUTOEN San 

To be bad only of the Patentees, 
Wu. WALLIS and Co, 
1, Charles-street, Parliament · street, Westin nster, B. W. 


— — — U 
WINTER COUGHS, COLDS, ASTHMA, & INFLUENZA 


ARF SPEEDILY CURED BY THE USE OF 


SPENCERS PULMONIC ELIXIR, 


Prepared from the Recipe of the late C. Rpencer, „ Surgeo 
Balford, deservedly celebrated as the most 1 N 5 
in all pulmonary affections, 


To invalids whose ailments are increased in frosty and foggy 
weather, it isanever-failing source of comfort and ease from suffering 
enabling them to breathe with freedom during the keenest frost and 
thickest fog. SPENCER'S ELIXIR possesses every property which cau 
be beneficial in cases of COLDS, COUGHB, ASTHMA, and all Complaints 
ofthe Cheat and Lungs. The importance of a medicine of this kind 
must be obvious to all who consider that in a ellmate like our own 
CONSUM PTION comes “like a thief in the night,” and too often 
gains the mastery over ite victims before even {ta approach, much 
leas its presence, is suspected. Consumption is one af the most 
common and fatal, and, let us add, most distressing diseases to which 
the inha'itants of this country are exposed; the duty, therefore’ 
becomes ial ee all who have the means of repelling such 
an enemy, to urge its adoption upon others: a $ - 
vided in SPENCER’S PULMON 15 ELIXIR, TEAT A en ee 


Prepared with great caro by the Proprietors, T. ROBERTS anıl 
Co., 8. Crane-court, Flert-atrect, London. — May be had of all Meti- 
cine Vendors in the Kingdon, in bottles at la, IId. and 9s. 90. each. 


NATIONAL INSTITUTION for DISEASES 


of the RKIN, 10, Mitro-street, Aldgate 
Phy sician— Dr. BARR MEADOWS, 8. Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Eight, and 
on Wednesday and Satuiday evenings from Seven till Nine 
Free letters aru available for nocessitous applicauta, 
THOMAS ROBINSON, Hon. Ser. 


Maron 23, 1866.] 
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ma- 
UPFIELD GREEN, 
JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical. ) 
ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORAT ION, 


PUBLISHED BY 


ATCHLEY & CO, 


106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


DAMPNESS IN BUILDINGS EFFECTUALLY CURED!!! 
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THE SILICATE ZOPISSA 
to the Stonework of the j 


HOUSES OF PARLIAMENT. 


See the Printed Returns to the order of the Hononrable the House of 
Commons, dated March 8th and May 16th, 1860, which give the Reports 
n, and the late Sir Charles 
Barry, all of which Reports incontestably prove the great success of these 


of Professor Faraday, Sir Roderick Murchiso 
Compositions, 
These 


processes have also been largely applied in the Redecoration of 


ST. PAUL’S CATHEDRAL. 


TAN DARD GAUGES, Surface Plates, Straight 


Edges, Scales of Length; and other Instruments of Precision of 
great accuracy and of all sizes. Screwing Tackle, &c. 
H, GARSIDE, 17 Coupland-street, Oxford-street, Manchester, 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &o. 


W. GOODWIN, AND CO., MANUFACTURERS, 
73, SUN a STREET, 


~ Price Lists Free. 


ESSRS. WELLS AND HA LLhave always 
in stock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &c, 
Also, Zinc and Lead Wires. 


THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREET, SOUTHWARK, S.E. 
Anp 60, ALDERMANBURY, EC. 


TEAM ENGINES, 2}-HORSE POWER, 
HORIZONTAL, with GOVERNORS, PUMPS, &c., 


COMPLETE, £15 15s. 
RAY, MEAD, & CO., 28, Upper Thames-street, E.C. 
Illustrated price lists on application, 


ORIZONTAL ENGINES, Cornish and 


Vertical Tubular Boilers of all powers on hand, or in course 
of construction. Apply to JOHN SMITH and Co., Engineers, 27, 
Leadeuball-street, London, E.C. 
The boilers supplied by this firm can be classed A on the books of 
theNational Boiler InsuranceCo. (Limited), 


STEAM ENGINES for THE MILLION. 


ERSONS requiring SMALL Steam ENGINES, 

from One to Twenty Horse Power, will do well, before giving 

their orders, by enquiring at the KENNET IRON WORKS, 

READING, where Engines and Boilers of the best material and work- 

— can be obtained at such prices never before offered to the 
public. 


MESSRS. DEACON & DUTTON, PROPRIETORS. 


| THE GRANITIC COMPOSITION 
s the only successful process applied | Has been applied to the wore of 
the [RON ROOFS, &c., of the 


DECAY or STONE, BRICK, WOOD, 
on IRON STRUCTURES 


PERMANENTLY ARRESTED, 
OR IF NEW 
EFFECTUALLY PREVENTED!!! 


BY THE USE OF 


SZERELMEY’S 
SILICATE ZOPISSA 


AND 


GRANWITIC COMPOSITIONS. 


extensive wate for the manufacture and supply of the Com- 
positions upon a very large scale, and are now enabled to 
execute all orders with the utmost despatch 


MERCHANTS AND SHIPPERS SUPPLIED. 
For prices, and furtber particulars, address to the 


CITY OFFICES OF SZERELMEY & CO.. 
394, KING WILLIAM-STREET, LONDON 
E.C. (Close to London Bridge.) 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


SAMUEL WORSSAM & C0. 


Having purchased of M. Perin, of Paris, the sole 
right to Importand Sell his BAND SAW BLADES 
throughout the United Kingdom, beg to announce 
se gis hg 7 — post on to supply these Saws 
rom l- of an 8 inches ın width, 
to 50 feet in length. ne 


: The vast superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted, 


S. W. and Co. keep a large stock of all sizes up to 
$ in. wide. from which they can supply orders to any 

55 of the kingdom, within twenty-four hours 
notice, 


| For Price Lists apply to 


SAMUEL WORSSAM & CO, 


pi SAW MILL ENGINEERS, 
804, KINGŒ'S-ROAD, CHELSEA. 


AMATEUR’S LATHES. 
ENTLEMEN who require a Turning or 


Screw-eutting LATHE would do well to order of 


RICHARD PEARCE, 
LATHE and TOOL MAKER and MACHINIST, 


77, GREAT SUFFOLK-STREET, BOROUGH, S.E, 
Lathes ready for use from £3 10s. 


DVR ILE NU XS ANTI CORROSIVE 


PREPARATION FOR PREVENTION OF IN CRU STATION 
STEAM BOILERS, 


This pre tion effectually prevents Incrustation and Corrosion 
in steam boilers, it prevents llisation and Cohesion. All 

is effectually stopped by using this 5 The saving 
of fuel is from 15 to 25 percent. No acids: it being a pure alkali, 
it preserves the pieres of the boiler instead of injuring them. It 
has been rigorously tested by some of the firms in London for 
the last seven years, and never been known to fail in its operation. 
Adapted for stationary, locomotive, or marine, Testimonials will be 
forwarded by addressing to JAMES ABBOTT, Mill-street, Dockhead. 


TUCK’S PATENT STEAM PACKING. 


FOR STEAM-ENGINES, PUMPS, &c. 


ADVANTAGES.—A more perfect va- 

cuum is obtained, Friction reduced, 
Sw great saving in oil and tallow, and the 
necking is gradually and completely 
worn away without becoming hard. 
Thus obviating the necessity for 
drawing the old Packing 


J. H. TUCK AND CO. 35, 


_CANNON STREET, E.C. 
ES WORKS, LAMBETH. 
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J. H. TUCK AND C0., 
beg to call attention to the annex 
“TRADE MARK,” which in future 


will appear upon each length of 
\ TUCK’S PATENT PACKING, às also 
upon their other Rubber Manufac- 


ures, 
VALVES GUARANTEED QUALITY. 
RHEET Inp!a-RUBBER. 
j Hose, Tusisa, Baypixc, BUFFERS, 
&c., &. 


J. H. TUCK AND CO. 35, 
CANNON STREET, E.C, 
WORKS, LAMBETH. 


W. & A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


FOR SALE. 

A 1-HORSE POWER STEAM-ENGINE, with upright — 

Tubular Boiler; also a -inch centra back gear 
Lathe complete, at W. C. A. Glover, 191, Old Kent road. 

JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arrange trom instruction according to 
requirement, 


JAMES LEWIS, 
(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions, 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS; 


(Late of 5, bal tract Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


JAMES MUNRO 


(From Messrs. Holtzapffel and Co.) 
ENGINEER and MACHINIST, 
Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 


facturers. All kinds of Lathe Apparatus, ſor Ornamental Turning, 
Engineer’s Tools, Ke. Boring, turning, planing, screw and wheel 


TRADE MARK. 


cutting, dividing, &c, 


4, GIBSON-STREET, WATERLOO-ROAD, 8, 


W. BROOKS AND CO8 
[MPROVED PARALLEL VICE and PATENT 


HARDENED FILES. 
These Vices will be found far superior to any other and suitable for 
all purposes, The Files are rendered more durable by this system. 
Philadelphia File and Parallel Vice Works, Bristol. 


MONEY ADVANCED in sums of any amount 
for long or short periods, one or more sureties required, except 
the securit of a deposit or m is given. Lifo assurance șa 
optionaL—NATIONA GUARDI ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bloomsbury, W 


. O., 
THOS. BOURNE, Sec. 
£5 000 to LEND in Small Sums, on Security 
0 of Leaseholds, and repayable by monthly instal- 
ments. For every £100 advanced (including interest) for 5 years, 
£2 Os. 8d., 10 years, £1 4s. 4d., 12 years, EI 1s. 8d. per month. 
Mr. MALDEN, 37, Hart-street, Bloomsbury, W.C. 


OLLOWAY’S PILLS. — These Pills are 


better for strengthening a debilitated constitution than auy 
other medicine in the world. Persons of à nervous habit of body, and 
all who are suffering from weak digestive organs, or whose health has 
become deranged by bilious affections, disordered stomach, or liver 
complaints, should lose no time in giving these admirable Pills a fair 
trial. Coughs, colds, asthma, or shortness of breath, are also within 
the range of the sanative powers of this remarkable medicine. The 
cures effected by these Pills are not superficial por temporary but 
permanent and complete. They are as mild as they are efficacious, 
at Fala be given with confidence to delicate females and young 

n, 
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PATENT HOLLOW dager P orgy 5 
great and peculjgr ad van 0 is 
T. e sehen Sy a 


ne Air-proof Goods, or any description of India · rubber 
o to ol 


Price list or circular, with full description r pear to be had of 
the only Manuticturers snd Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, Indiarubber 


Works, Cowper-street, Pity- road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, 8.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER 


Begs to inform his numerous Friends and Patrons that he has nov 
removed to the above address. 


AMATEUR LATHES from 85s. 
HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stron for a given weight, 
more effective, more durable, and cost co erably less than any 
other kind of Driving Belt. Special Straps for Portable Engines, 
Price Lists free. f 
Turner's Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C, Mr. H. FERRABEE, Agent. 


OSCOE’S SELF-ACTING LUBRICATORS |- 
FOR 


STEAM ENGINES. 
Testimonials and Prices Post free. 
Apply to BDWIN H. NEWBY, 
30a, King William Street, London, E.O. 


The above Lubricators every particle of steam previous to 
{ts passing through the valves into the ylinders. 


NPROTECTED INVENTIONS. — Infor- 


mation for Inventors to the best and cheapest means of pro- 

tecting their inventions, under the Patent or Designs Acts,” by Mr. 

M. Soul, Member Soc. of Arts, formerly conductor of “ The Artisan 

Journal.” Free by op a British and Foreign Patent 
-streot, EC. 


* 


1 PROTECTED BY 


ATENT or REGISTRATION, at fixed and most 
moderate charges. The Inventors’ Manual free by post, 
or tis on application.—Apply te Mr. BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
tablished 21 years. 


INVENTORS ASSISTED 
Jr Securing, Carrying Out, and Disposing of 
their Inven ne App to Messrs. B. BROWNE and Co., 
Lay and Patent Office, 49, King William-street, London- 
A Pamphiet gratis, on Cost of Patents, may be had on application , 
J. ĩðV2.uſʒßf i ee ee ae 


IN VENTIONS secured by Patent or is- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 85 years’ experience in such matters). 
British and Foreign Patent Agency, 63, Chancery-lane, Londun, W.C. 
—— 


O INVENTOR S.—- GENERAL 
PATENT OFFICES.—L. de FONTAINEMOREAD, 
South-street, inshu London ; 19, Rue de la Fidelité, 
aris ; 83, Rue des Minimes, Brussels. Provisional pe 
tection, ET; sealing patent, £19; French patent, £7 10s. ; 
Belgia 1 Patent, £3 106. Circular gratis on application. 


ATENTS FOR INVENTIONS.—Full 

instructions may be obtained by applying to Mr. W. 
T. RAWLE, Office of British and Foreign Patents, 8, Small- 
street, Bristel. 
IN dace TO INVENTORS.—Office for 

Patents, 4, ars rig Gal Charing-cross. Printed 
instructions (gratis) as to the 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 80 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally er 
dy letter to Messrs. PRINOE and Co, Patent Office, 4, 
TRAFALGAB-SQUARE, OHARING-OROSS, W.O. 


ATENTS.—MESSRS. LAXTON (many 
years Editors of the Civil Engineer and Architect’s Journal”) 
Transact all BUSINESS relating to Patents, or Registration of De- 
oms Pai monia protection eight guineas.—34, Arundel- 


W HEEL, RACK, and SCREW CUTTING. 

SPUR, BEVEL, RATCHET. WORM and INTERNAL 

WHEELS cut to any size or number of teeth; alao racks of any 

ee e Saget Werke K Hl 
sal A D, ' rge „ 83, 


tectural, 
Plans, Tracings, Wood Engraving, Mlectrotyping, 7, 


ost of PATENTS, for Great | 


F „„ “EXCELSIOR,” “ PRIZE MEDAL” 

amily Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 
S easy to operate, simple to l iet in acti i 

1 „ It will TUCK, HEM. FÈL Oe EE Coen his ae 


and sews from two ordinary reel i : 
inch, will not rip. Price iow 26 ba. — Price Liste Pree. Si a * 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


PURCHASERS SHOULD SEE.” 


THE FLORENCE. 


FOR FAMILY USE IT IS UNEQUALLED. 


In addition to Hemming, Felling, Tucking, Binding, Cordin ilti 
and Gathering and Sewing on a Ruffle at the same ine, it Ce Bee 
Different Stitches, has Patent Reversible Feed- motion, fa#tens off its 
seams without stopping machine, and has other recent Improvements, for 
8 8 me 1 N Medal) was awarded by the Committee 
on Sewing Machines at the ibition of the Ameri 
New Tork, 1008. erican Institute, held at 

opy of Committee’s Report, and Prospectus with Sample of 
free. Agents Wanted. Address :— P x . 24 i 


FLORENCE SEWING MACHINE COMPANY, 
97, CHEAPSIDE, LONDON, E.C. ` 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTPEWILL, COLLIS, AND CO, 
MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


PATENT WIRE GAUZE JOINT PACKING.. . . 1s. 6d. per Ib. | INDIA-RUBBER CORE PACKING (HEMP)... .. Is. 4d. per Ib, 
CRICK MER’S PATENT PACKING ee ee se ee 3d.. Pa s Do. Do. Do. (COTTON) * Qe: 6d. » 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure to 
keep it Steam tight, there is a great savin in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. 

WELL STRETCHED LEATHER MILL BAND3, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., Ac. 

CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their Authorized Agente. Price Lists on Application. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS accuracy, may be obtained of 


| RICHARD LLOYD. 
MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM. | 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE, 


‘CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


i ee 


E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 


Drawings and Prices on Application to 


W. T. HENDRY & Co., 78, QUEEN Street, Lonpon, B.C. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 
of Thirty Ton, offers his pomat servio to 1 A arona; containing R the 
various modes of securing prote ation for inventions at home aud a road, ma rat is, by applying ‘personal 

or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDO è r r 


PATENTS: 


M R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonial 
V Patent Agent, 54, Chancery-lane, W. O. 

Transacts every description of business conn with Letters Patent for Inventions. Provisional protection, ô to 
8 guineas. A Guide to Inventors” free by post. 
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